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népmmm' OF THE AIR FORCE =~ ‘PLANOF msmucnm 3 pasdsao e
- USAF School of Applied Aerolpm‘Scienccs (ATQ) - . (PDS Code ATA}
&eppnrd Alr an aage Texas 76311 e (] Jarm.try 1976

: FOREWORD. - - ;;

1. PURPOSE' This pubucation is the plan of {nstruction: (PON) when e - hawr
on pagé A are bound info a "single document, The POI preseribes the qualitativa - 5
- requirements for Course Number 3ABR34530, RefrIgevration and Air Cc: diﬁamg o
» Specialist, in'terms of criterion objectives and teaching steps piresented oy units

- of. instruqtion and shows duration, correlation with the training standazd, and )

support materials and ggndance. Whe; separated into units of ins:ructicn, it becomes
o Pa:rt I of the lesson plan; -This POT.Was developed under the provisions of ATCR- . ..,
T Instrgctional System Devﬁopmeqt, and ATCR sg 7 Plans of Instmc:ion and
: Lemn ﬁiﬂnﬁ. E

& - ¢ - ¢
' ¢ . .

2. COURSE DESIGN/DESCR:PTION The instmcﬂnnal design for this course is
, Group/Lock Step. The course trains ‘airmen to perform duties prescrived in AFM~
- 39-1 jor Refrigeration and Air Conditioning Specialists, AFSC 54530 Training

a includes the use of AF publications and forms, and commercial ‘manuals related '
:to identification, location, functfon, installation, operational checkirg, servicing,
"repair and majntenance of refrigeration and air condi{ioning systems, The course
alsq includes$ water analysis and conditioning. In addition, relatedt is AN
provided on-driver education, troop mfdmation program, commander’s call/
briefings, ets,’ - (

=
)

3. TRAINING EQUIPMENT The number shown 1n parentheses after équipment .
. listed as Training Equipment under SUPPORT MATERIALS AND.GUDANCE is.the
-« planned numb;x' of students assigned to’each equipment. unit.

. 4, REFERENCES, This plan of instruction s based on Specia.lty Training
. 54530/50/70 18 April 1973, and Course Chart 3ABR54530 15 Jamm-y 1978.

)

FOR THE COI\MANDER

-~

A, TON, Col, SAF "
. Chief,’ Dept of Civil Engineering Training ‘

- <
, .

»

o, ' | : . L | —

A - Supersedes Plan of Instruction 3ABR54530, 15 August 1978 v . :

-+ OPR: Department of Civil Engineering Tra.tntng |
--DISTRIBUTION: Listed on page A « g e | : =




% TR l MODIFICATIONS.

. .
« ‘ ‘ " . *

. __Eq%f‘.:‘ lelp o of this publicacion has (have) been deleted in
adapting thislmaterial for inclusion in the "Trial Implementation of a

. * A

: « Model System to Provide Military Curriculum Materials Zor Use in Vocationa

afid Technical Educa:ion." D'é;letcd material involves extensive’ use e'f "
. f .

.\ i .
military forms, procedures, systems, etc. and was not considered appropriate

[N . [

for use in vﬁ'ca‘éiqnal and technical édpchticn.
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" SUPPORT- MATERIALS AND GUIDANCE S
Stndmtlnd:mctional Materials B | S S

N -I-3, Tools and Special Too li

; WB’SABRSGSSO-I-S-PI cation. and SQhedm nt Hand 'rooln, Specin

" o% , Portable and : edl Shop Equipment .

| 300-01, Common Hand Tqols . ¢

. \r Lo Y. ‘
'rmmg: ment . - =
.Trainer mnh'ype with 'rool Drawer (22‘, , .
‘Power.duinder (12) < | -
Powgr Drill (12) ° S
Hand Tools (1) oy | N :
‘TM Methods ) oo ‘ T 't

- | Discussion Demonl:ration (1.5 hrs) ,

Perfomance (1 5 hra) _ . . :

-

-?'} Ingruetiona.l Guidance | TR T
% gate emphasis on use of drill stand, Students ahould mays wear
' les when operating drm stand, . B | .

o

-
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ol ke Hand Tools, Special Tools, and Shop'Equipment - -~ - . _
R L e - . |Day.1

- Fy B R . - > {

. S D)

o 4 Using the workbook, selectandidentﬁyhandtoolsand .8/0)] -

0 special tools as to their type, size, pneation and care. S . .
: STS 5:,51;, Meu: W PC . . L q
-1 -~ (1} Type: of hand tools and their appueaﬁon | - o o k..j

R B (2).Typesofspecialtools e R

: ’ - : v “ ) ¥ ) .

(3) Care of hand and ‘special too1§
CoL T (4) Safety precautions v'hennsing tools . . - ' .

7| .'b. using a drawingof a drill stand, ‘idenify the major’ companetits | (1.2 /0)
and list the safety precautions to be obaerved whﬂe eperating it. 2

STS: 5e Meas: W, PC J * 14

. S .
~I .. . (1) Use and care of pdx;tal;le and g.ns;auéd shop eguipment . .
I A . (2) Safety precautions when using 'dmp,equipmén; . o o :.’
. . ‘. ) “ \ g : R ‘ ~
f ! ) ‘ ’
» . i :"
- . M .\ - - v -
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4. geg;ueraunii Lihes, Fittings and Tube Fabrication  °
I S S \ N .-
l‘rt R S ..'v\' L i
a. Given an assortment of refrigeration tubi.ng, complete t}xe
workbook by idmtifying the tube by d:;e and tﬁ’e szs Ba B

~—

(1) ﬂ‘ypes of. copper tuhing and théir appucations
(2) Sl.zing copper tubing '

R U

. b lm.ng a ruler, tubing cutter,. tubing bender, and a roll of -
copper tu.bing, measure, cut, and bend tubing as specified in the
wo STS “8d(5),. Bb 8c Meae. w, PC -

t
] (1) Tools for, measuring cuttiqg and bending

(2) Prooedures for"outt{.ng .and bending copper tubing
‘ ! {a) Sa!ety precautions | PR

| . (b))’ Cuttin.g copper tublng |

(c) Bending copper tubing .

c. Using a ruler and an assortment of refri.geration ﬁttings,
. identify each fitting by size and type as specified in the. workbook,
STS 8d Meas , PC

(1) ‘Selecting and identifying refrigeration fittgngs

|

- (2) Measurement of fittings

-~

" |(t+5/0)

(1. 5‘/0)

7_’ s - o ‘ ‘.
* s Coe ]
- N ’ : ', o - "ﬁ: .',.
::' -k e " &Jﬂ“w or Limu PLAN (PART 11)
. . SIGMA TURE AND DATE \SIONATURE AND DATE
.. " ‘s ! :‘ l __\ ,f T . . X ) !
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Cﬂ.llll CONYVENY

(k d. Using a ruler, tubing cutter, flaring kit and copper tubing, (2/0)
measure, cut, flare, and swage the tubing.as speciﬁed by the d
» workboek STS 6d(5), 8¢ Meas: W, PC
L (1) Tools used for ﬂaringvand swaging
- {2) Fla.ring px:ocedlx,res - | -
Swafing pmcedures | ! S '

-

s suppon'r MATERIALS AND GUIDANCE

Student Instructional- Material | '
SG:3ABR54530-1-4, Refrigeration Tubing, Fitting and Tube Fahrication
WB 3ABR54530-I-4-P1 Identifying Copper Tubing )

- WB 3ABR‘34530-I-4-P2 Cutting and Bending Copper Tubing

WB 3ABR54530-I-4-P3, Identifying Refrigeration Fittings

WB 3ABR54530-I-4-P4, Flaring and Swaging Copper Tubing . 1

T ment -

Toois
Refrigeration Lines (1) , X
Fittings.(1) ¢ _ .
Tube (1) |

‘Training Methods
Discussion/Demonstration (2 hrs)
Performance (4 hrs)

Instructional Guidance
Place adequate emphasis on safety precautions involved when working with
tube fabrication and tools.

o |17 o S 3ABRS4530 ¥ Yanuary 1976 | "'
\K ‘;Q-.'ﬁ'.'ff':\.'--. AU O : o i m“ ‘Tg mm’r”‘ mm m" m-‘ ' "f




‘ Y T el and:
i ! . -, \g\:(" “'.5'_" "_r‘,"\“i

- a. Using the welding' tr&hiet and the hydrocarbnn tomh snft- - p xﬁ/p '(’; o
| solder a copper swage with at least 75% penetration, with no excess . | Day@3~; f“ 3.
hmide of joint, s'rs- 5¢, 8¢, 6d(1), 6d(5), 9a(l).. Meaa. w, PC L DI,

| l © (1) Major parts of the hydmca.rbon torch CoL ‘ I NI [
( ;. (2) Types of soft salder L 0 : ”(- e o
. . y. ' '( ) o " ) - . .
(3) Procedures for soft soldering . L. N
A ; B .o A S
X4) . Inspectidn of soldered swage - \_ o , 1o
| b. Using the weltiig trainer and the hydrocarbon torch, hard- (3/0)
./ | solder a copper swage with at least 75% penetration, with no . Day 8, 4
~| excess inside of joint STS: 5e, 6c, Bd(l), 6d(2), 6d(5), 9a§2} . 1
- MeasWPC.u | | R
(1) Type ot hard solder | "
) \
(2) Pmcedures for ha.rd-soldering o 5
. BN : L'l s
(3) Inspection of soldered swage “
: . |
: L. ! bt
SUP ERVISOR APPROVAL OF L ESSON PL AN (PART it}
i : SIGNATURE AND DATE SIGMATURE AND DATE .
- | | - - TN ?
e
PLAN OF INSTRUCTION NUMBER ) v tOATE - AGE WO,
' , SABR54530 - {18 January 1976 11
. AYTC m 133 PREVIOUS EDITION (S OBSOLETS ; - © . . «
' ' —-~ ')‘ v




. ‘ ‘ -F"j u ) ' ‘ PR . . ( y
| I rtmormwwmrmuc.mm&«) :
\{* ‘ o couns: cnuuuf T
c.' Using the welding tra.tner and ‘the hydrncarbon o (3/0)
tmﬂk:h aluminum-solder an aluminum swagewith at - ; . Day4

| least 75% penetration wgh no excess inside the joiat,
. & sTs: Se, 6c, 6d(1), 64(2), 8d(5), a(3) Meas: W, PG _

R (1) 'rype of aluminnm sblder .
7 | ‘
\ (2) Pmcednres for alnminixm breéing e
1. . ® mq;gcuan of brazed swage ° . o]
2 . ' d, Using the welding trainer and the oxyacetylene (7.5/0)

torch, silver-solder a copper swage joint with a.f least Days 4
| 75% penetration with no excess inside the joint, - and 5
s STS: Se, 6c, 6d(1), 8d(2), 6d(5), 9b Meas: W, PC ~

(1) .Mzjor parts of the oxyacetylene torch
- (2) Types of silver solder . | |
" : (3) Px;ocjdufes for silver-brazing with Sil-bond 45 h .
(4) Inspection of brazed swage ' ]
) (5) Procedures for brazlng with Sil-foss

o (8) ‘Inspectionofbra_zed joint , L
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" SUPPORT MATERIALS AND GUIDAN CE

Student Instrucfional Materials | ~ /
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. . . Using the welding trainer and the hydrocagpon " (3/9) N
' torch, aluminum-solder an aluminum swage with "Dayd4 L0
~ least 75% penetration with no exgess inside the jo& . - |
| STS:-Se, 6c, 6d(1], 6d(2), 6d(5), 9a(3). Meas: W; PC ¢ *
1. y \ S, )

(1) Type of aluminum soldar  _ - R

(2) Prdc’gdures-fc-!r aluminum brazing . T
3) Ingjection ofbrazed swage ' ' . ¢ .je

‘d." Using the welding trainér and the oxyacetylene o (7.5/0) T
torch, silver-solder.a copper swage joint with at &east - - Days 4 1
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‘Place adequate amphasis an ‘zlety preca%mmn involved in thp u¥ of

torches, -soldering equipment, hindling o oxyges, and rcetylene cylind'grs;

-andthehandnngothotmefal

é

MI.R. .Tvo indmctors are requiretj for 11 5 hours durtng‘stuﬁent

performance (4.25 hours in Day J, ﬁzs hoursin Day 4, and 3 huurs in
BSY 5) ‘
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- ; :Thil study guide will help you }n-hceoninq'flniliar with the 1dcn§i-
o L fication, use and care of various hand andilpccﬁal toels. -~ et
. INTRODUCTION _ ¢
Few words. have so IARY.meanings as the word "tools." Kach workman i
has certain tools which he uses in his work. These tools, cover 4 range
from such common - things ‘as screwdrivers and hammers to such uncommon )
: things as “"sky hooks” and "catheads." In this text, only thase tool you
C will be using in your career figla will be discussed, since these wfl]
E be the most important o you. . 4 ) : '
Velumes have been wr tten on the,propcr;usf3¢£ hand tools but the
- feeling still persists t they are s¢ simple that no one nsed bother
' to point dut the right an ' wrong ways of using them.\ In this taxt, ve
aAre going to outline: the Care, handling, and use. of basic hand tools for
your guidance and information. If you will :og;ow the suggestions given,
oY,  they will pay off for you and the Air Forcs. b
" A mechanic uses the tools in his tool kit dlmost every day. Ona of
. the marks of a good mechanic is the care he gives his_tools.-.ﬁc_prolanqn
their life and increases his efficiency and the quality of hig work by -
keeping his tocl box oryanized, , , . , a0

-

-
Sy
{

RN

. The check list dfja good mechanic looks like this:

1. Keep tools as clean as possible when using them and be sure to
cledn them before putting th away . - A

2. Use each tool Bplg for the purpose intended.
3. Have a special piacn in the tool box for each tool.

e - 4. Keep every tool in excellent condition. Check tools regqularly

- and replace wern or broken tools promptly. - . )

5. Make an inﬁcﬁtory of tools aftc: each job to prevent leaving
tools in ducts, fans,.etc.. o .

6. Keep junk and undcc-isary tooly %u; of the tool .hox.

7. Xeep tool boxes securely locked and in a safe place when not in
' u.. - ¢ . ’ N -
o -

TORQUING TOOLS

" Screwdrivers and wrenches are commonly referred to as torgquing tools.

. . ) :

» -
~
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- "+ Before :tudyinq torquing tools, thn meaning of the work "torque” should
) « b understood. It is a force that produces or tends to produco a rotating
Or twisting motion such as that shown in figure 1.  Torque can be applied
. with any tool which is.used to produce a twisting or tu:nanqgetzon.
much torque will bréak bolts (figure 2), strip threads, or cause 1ntcrna}
. Sstress (strain the inside of the bolt) which weakens bolts. Technical
- Order 1-1A-8 contains charts whicH give-the safe torque value that can be '
§ applied to different bolts and nuts. Torque can be figured by multiplying o

the length of the wrench handle times the pounds of force (push or pull) C K
applied. . .

” . 4 ot

’ o . Figure 1. ‘rérque Figure 2. Onrt.arqmci Bolt Lo

-
b *
- .

If a wrench han&lc is six (6) inches from the center of the drive to o~
the hand grip, applying a force of forty (40) pounds will produce -240-inch
pounds of torque (§ inches x 40 1b = }40 inch 1lb). See figure 3 below.

<

6‘ t: r

-
o
_.......-'--n-.

7

40-1d Pull

Fiqute 3. Torque - L‘nqth x Force _' T '

The lnnllcr the OP8Ning in the wrench is, the shorter the overall lcnqthe T
This proportions the' lever advantuge of the wrench to the size of the bolt L S
or stud. With a given amount.of pull on a wrench, a short length will
produce less twisting or torque, and will reduce tha possihility of ;
shearing or strippinq the nut. , °
) ! .
24 *
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s There are saveral differant typas of lchr.i"“- Phillipl. . -
I and !tinm, and Comiman ara types of W\m\u which are ifi common use. 5
.
. nch type is designed to ‘it a particular typs scrw, as shown in
figure 4. Within each type there are several sizes. The sise of the .
screwdriver increases as the size of the screw increases. CR Lo
- . ’ \ ' ' T . ’ : :
§ Y.
- - v~
()
L )
3 ©
§
Common Phillips - . Reed and Prince '
. Figure 4. Screwdriver Bits and Screw Slots ' .
‘ COMMON SCREWDRIVER ’ ' q )
- The common ac:ewdrivcr has' a flat bit. the faces of the bit being -
o almost parallel at the point. = . :
[
' .. Screwdrivers are usually. dentifiod by li:l acco:ding to thn lcnqth.
<7 ©of the blads and _the bit (ses 5) . _Msasure. the scCrew-
..~ ‘driver from the base of the handle to the titjﬁgg’é‘ the Bit, “This. '
. '‘ the screwdriver size. Common lilll are 3", 4", S", 8", 10", and 12°,
rl ~ ! - “ e
T ) - , 2
e, ‘ %
‘ ) . .
iy N - e
. ‘ ‘ s
r_______,_____" ) : i‘"‘s
Figure 5. Size of Sc:-wl:i::n" | ‘ _ﬁ e T
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straight down on the handle as shown in figure 6. When selecting a

screwdriver: for use, select the laggast bit° that will fie the screw .

slot. are should never be lass than 7% parcent ‘of che scxew-slot '
‘. filled by thé bit. P A e : S gt

- . -
P -fv‘ [Y

. ) ;Lo much emphasis cannot be Placed on selecting a screwdriver that .

fits the screv slot. Figure 7.will aid you in selacting the correct - «.*

Bizev A screwdriver of the corract size fbr the screw slot will prevent
marking, breaking, or bending the tip of the Nlade, reduce the force
»- - required to keep ‘the screwdriver in the slot,” and prevent damage to
:cbcw slot. Remamber, there is a properly lfzdd scsfwdrivcr for.svery
jO - - & " : “ ) 1] :fT . ’ ' R

LN - ’ : : .

Right . wrong

*

-

g :
Figure 6. -Exert Pressure Downward _— Figurs 7. Bit Sizc““

S o DR ,.céoés:;omsmvgx" I )

Crosgpoint screwdrivers (see figure 8) are used on Reed and Prince
and Phillips type fcrews. The crosspoint dcrewdriver is legs likely -
. to slip sideways and spoil the surrounding metal. Howeaver, they require
Y more downward pressure than common screwdrivers. When selecging a CTORS~
' point screwdriveY for use, select the largest blade that will fi¢ the -
screw slot. Crosspoint-screwdriver size ig deternmined in the samk manner
48, a common screwdriver. y Bad) : o s ’

- 1]
‘ 'l .
“

N

o . . . OFFSET. SCREWDRJVER X

. The offsat sg;cwdr;ﬁc: (lcc,fiqusciﬂ)(gii one blade ‘bent at right
" angles to the shank and one blade forghd_in libe with the shank, It s

"

swinging ‘space is limited. Wen the swinging space is limited, vou can
« chahge ends after each swing and. thus work the screw in or out of thet
o ' threaded hols., : An offset screwdriver may have either a commcn or a
.crosspoint bit. - . - . o

; ~ All scréwdrivers with loose or cracked handles or with bant or broken
G blaides should be turned in for replacement, . . L

; o o : ‘ ' ‘2{6

When using a szrewdriver tnlzpply torqus, pressire showl. ba cx::tn&;‘g

B
LIS

.7~ used‘in places that cannot be reached by a common §crawdriver or where the '
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Reed and Prince Screwhead ‘ Reed and Prince Screwdriver
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Figure 8. - Crosspoint Screwdrivers
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' Figure 9. Offset Screwdriver -
B I .
- , . 3 .
- - ) . 27 ) ’
L3 - [N & '
‘ \
] w .
L t( -
' bt ‘




. . ..
_ . ) (
f "
- T
H
.

) WRENCHES

Wreanches are tools used to turn bolts and nuts to tidhtcn or loosen
them. The common types of wrasnches are the socket wrench, box and
. wrench, and open-end wrench.

. SOCKET WRENCHES AND ATTACHMENTS

. A socket wrench consists of a socket and handle (ses figure 10).
The baest socket has a l2-point opening to fit* a hut or the head of a
bolt. It also contains a sSquare ocpening to recsive the drive handle. A
socket can be used in close quarters because it needs to be turned only-a
short distance bafore it can be refitted on‘a nut or bolt. Sockets are

the wrenches used, in conjunction with a torque wrench, to apply a specific
amount of torque. L

»

12-Point Opening

3/8=Inch Drive Handle Opening

Handlie

Figure 10 Socket and Handle

Ozrdinary sockets range in size from 1/4 to 3/4 inch. The drive -
handle openings are made to fit 1/4-, 3/8-, 1/2-, 3/4-, or i-inch square
drives. The size of a socret is stamped on the side of the sockst.

The five types of handles for use with sockets are the ratchet handle,
hinge handle, spead handle, sliding T-bar, and ell handle. '

RATCHET HANDLE |

The ratchet handle (see figure 11) will be, used 'with a sockst of the
PrXoper size tc speed up the removal or replacament of nuts or colts in
Close quarters. ' It can ba ratchsted (swung) back and forth in an aresa
too small for a complete swing of the wrench. This handle is not - - ‘
recommended for bisaking loose or torquing nuts or bolts. ' Ratchet handlas —
may be obtained with 1/4-, 3/8-, 1/2-.; 3/4-, and 1-inch square drives. '

-* ' " HINGE HANDLE

Hinge handles (see figure 12)"can be used with a spcket to break
loose nuts and bolts. Hold the handle vertically after loosening. the
bolts or nuts, and fingar-twist them ofe.. Hinge handles are designated:
by the Bquare drive size and handle length. - , ) ' .

. s
. ® .
Figure 12, . Hinge Handle N .;
28
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A ' | SPERD HAMDLE
= The spesd handle (sess figurs 13!}

~ 48 used with a socket to remove or .
LI ‘install nuts or bpolta where very -
little force is required and there . ar—
is plenty of rooa. . This handle is
not suitable for hrnakinq loaac ox™ . y S,
tazquinq-a nut or bolt. ‘ . qgigu:g 13, Spaed Handle -
- ¢ *, . . R
ssxn:ns T-BAR HANDLE . ‘oo S
- r ) '
The T-bar (sees fiqurn,lG] is used on jobs that require .a -large amount = . .
of torque. The T-bar &s often used with -an extension bar, atuniversal )

joint, and a socket, as shown :in figure 15, to spin nuts or halt: loosuo ‘
fast from a difficult place.

- - N - ..

v

; Socket
Extension Universal

Bar Joint . _ \\\\{\\A\;

Figure 14. .T—aar-sindlc, Extension, Uniéersal Joint, and Sccke;N\T

. =

The ell handle (figure 15) is uced Ell

with a socket on jobs that require o

an extra large amount of torque. ‘ <~ Socket \
Fignre 15.\ Ell Handle and Socket

. ' EXTENSION

This bar is used to add reach to the handle as illustrated-in figure’
14. This bar comes in various lengths and gnables the m-chanic to get to
boltl or nuts that could not normally be reached. -

-

\\ T . UNIVERSAL JOINTS i
) A . .
Universal joints. (figure 16) are — ii:f ‘ -
_ used so that the socket can bs worked ‘a - \y/ ‘ T
. ~ at an angle with the handle. ’ ‘ = Y R .
UNIVERSAL JOINT Do |
‘ Selection of the typc of handle ' ' LN
. to use with a socket depends upon the : : B
‘Job. to be performed. rigure 16. Universal Joint . S

One thing to keep in mind whcn using seckets is that’ they should never o
be overstressed. Always use a.socket that is big enough for the job. A
3/8~-inch square drive is not constructed to do the heavy work which
should be, performed with a 1/2- cr 3/4-ifich square drive.

[} #
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L o . ", BOX END WRENCHES

%cln wrenches are called box end because they box or completely
turround ths nut or bolt head. This wrench is a bar with 2 12-point Head -

on each end.. .
01

A box end can bé used in close guarters to loosen or . tighten a nut or -

| bolt a minimum handle travel -of 30 degress is possiblq. In tighten-~

in® a nut or bolt, there is little change of the wrench slipping off. 1It.

is slower than other types of wrenches in that each time the nut is tufned
. the wténch has to be lifted and refitted to the head of the bolt. ‘

The wrench size is stamped on the handle (see figure 17). 'Notice that
the wrench ends are offset15 degrees for hand clearance whilk using the
wrench (figure 18). . J '

)

“ ““.5. :
y " Shank or Eandle

¢

Head

Figure 17. Box End Wrench Figure 18. 159 offset

OPEN END WRENCHES B

‘ Solid nonadjustable wrenches with openings infgdgh end are called
open-end wrenches. .

~

The size of the openings between the jaws determines the size of the
wrench. This means «the distance across the flats and not the bolt
. , L8 - .

diameter. . . g R
¢ ) T '
As you look at fthe open-end wrenches, notice that e head and open-
ings are at a l5-degree angle to the shank . (see figure 19).. This offset
makes it easier to work in i&gse quartérs, .

- » FE
L] .

L}

OSTANCE ACRON MLATS

. STAMOARD OPEN ENO WRENCK

Figure -19. Open-End Wrench P N~
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An elementary trick is that of *flopping* the wrench after every :
stroke, as shown in figure 20 - turning. it so the-other face is down’ and .
. the pngle of the head is reversed to £it ths next two flats of the hex ,
- put. This mpkes it much esasier to loosen or tighten ai nut. Ba sure the
M wrench fits the nut. A wrench that is too large will round off the nut.
Always pull on the woench, if possibie. . “.\\\ | .~ -

t

i

. — ,

" Figure 20. Use of Open~End &rench

‘Adjustable Jaw. The adjustable jaw m , .
wrench is similar to the open-end - ~ .
wrench, except that one jaw is move-
able, enabling a single wrench to
be used on several sizes of nuts or
. bolts (see figure 21). The size
of the wrench is determined by
the total length. Alwnys
remersber to close the jaws tightly
against the nut or-bolt before
~ starting work. If this-is not : . {-
; done, the nut or bqlt will be .

damaged by the jaws. Figure 21.  Adjustable Jaw Wrenches

. . o
Pipe. Pipe vrenches are used for turning pipe, round rods, or .
45 smooth fittings which do not offer a gripping surface for other types
of wrenches (see figure '22). However, since the jaws have teeth which
can damage the work, the adjustable stxag wrench should be used if mars )
are opbjectionable. . ‘ ' ‘ )

Allen. Allen wrencles are merely six-sided bars bent into the shape
of en "L." They are used to turn internal wrenching bolts and screws
(see figure 23).

Figure 22, Pipe Wrench ; Figure 23. Allen Wrench
\ : ) . - Application

In deciding which is the best wrench to use, study the job to be done
and consider the working space. Space and conveninece greatly dictate the
type of wrench you will use. Box end or socket wrenches are generally
considered first choice wrenches because they are less apt to slip.

&, - ) | 4 ’
- . v
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CLEANING AND CARE OF WRENCHES ’ R

- - .

" wash grease and dirt from wrenches with cleanan solvent. Wipn dry
with a clean dry cloth. Scour rust from wranches with crocus clothcor

. aluminum oxide abrasive cloth. Apply a thin coat of oil to hand tools
which show a tcndcncy to rust. ' ‘

[}

TORQUE mkvcns | o~

Most mcghanzcn havcti tcndnncy to overtorque. . That is why torque
wrenches wdre invented. A torQue wrench enables the mechanic to tighten
a nut or beolt with exactly the proper amount of torque. If7a nut is left
loose, it doés not hold securely, If it is too tight, it may break the
bolt, strip the threads, or put unnecessary strain on the parts bainq

held together. The torque wrench !indicates to the mechanic when tha
preselected torque value is attained.

Torgue wrenches should be tested for accuracy at least once a month
or as often asg usage r ires. After each test, torgue wrenches are banded
with a strip of color :q;‘ approximately 1/2 inch wide,: cant;‘ning the date
(month and year) plainly marked thereon. The location nf th tape is -
dliowa in figure 24. Torque wrenches are classified as a special tool, there-
~ fore are not issugd in tool boxes. THey may be checked out from a central

point in the orgainization to which you are aslignnd o ffg

A}

[ Ccior s.nd &

Figure 24. Torque-dndicating Wrench

' The Ball-Peen hammer (see figure 25) is often used by the mechanic to
shape soft metal with the peen end and hammer harder metals thh the face.
It is commonly used for driving chisels. -

This plastic hammer (see figure 26) is used when working with
materials which are soft encugh to be 8amaged by using other types of

hammers. This hammer is not used on nails, chisels, or vointed matal
objects'.

Figure 25. Ball-Peen Hammer Pigure 26. Plastic Hammer
. 32
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Do not grip near- the hammer head because this reduces the forg R
the blow. Grip the handle close to the end and strike the object with ..
the full face of the hammer as illustrated in figure 27. Hammers with

" cracked, bicken, or loose handles or a damaged face should be turned i E .
o into-aupply for replacement. i . B (. T
PLIERS 3
‘ Pliers of many types are manufactured for specilalized uses® Howivcr,
. joma typas have such a wide application that they are found in almost )
every mechanic's tool box. These are the diagonal cutting {(dikes), long
nose, and combinatian slip-joint pliers. Pliers are used when the grip
of ‘the hand is not encugh to do-the job and holding is necessary. Pliers
are holding tools and should never be used as toxquing tools. ’
. Diagonal cutting pliers (figure
28) are used for cutting wire, remov-
ing cotter pins, and spreading split
ends Of cotter pins after the pin
has been inserted. When cutting
cotter pins, cup your hand or lay a .
rag over the pins to prevent the “
loose ends from flying into your face. ' " .
. \§§
. long nose pliers (figure 29) are \\\\\\\\\\\\\\\\\\\
used to reach where fingers cannot or AN\
bend small pieces of metal to the o ahgrrect Correct
desired shape. \
7 Figure 27. Use of Hammer
~ T
/‘/ \ 4 )
Figure 28. Dpiagonal Cutting Pliers Figure 29. Long Nose
The combination slip joint pliers
(figure 30) are more widely used than
any other type. Theay are used for 4__'
holding stock, twisting and cutting
- wire, and holding hot or cold metal. L
S 1 30. Combinati ip~-.
Pliers may be cleaned with a pre- gure Jcin: Pig:rson Slip
“ scribed cleaning solvent, brushed and . :
wiped clean with a clean cloth. Lubricate pivot points with one or two
drops of cil. 1If jaws of pliers a&re worn, replace with a serviceable
pair. The size of pliers is detsimined by their overall length.
- ' SYEARS '

Shears are used for cfitting sheet S-tnl of various kinds. Figuré 31
illustrates severa! commonly used shears. Shears with curved blades are
convenient for making curved cuts. Scroll pivoter snips turn easily and

. follow irregular line readily. Bench shears are used for cutting metal
N of l6-gage or lighter. .
¥,
.8 y
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Figure 31. Types of Shears
COLD .THISELS
Cold chisals are tools used for chipping or cutting cold metal by

hand before its surface has been filed to a fit, Cold chisels are made of

a good grade of tool stecl, hardened at the point and sharpen to a cut-

ting edge. Chisels are driven with a hammer. They will cut any metal

softer than they are (in general, any metal that can be cut with a file).

Figure 31 shows several types of cold chisels.
-~

—
—
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Figure 32. Commonly Used Cold Chisels

. Chisels ars classifigd according to the shape of their point; the most
common shapes are the flat, caps, round-nose, ‘and diamond point., Best
raesults will ba cbtained if a type of cold chisel is selected that is
designed for the particular work to be done.

Flat chisels are used for cutting sheet metal. Cape chisels are used
to cut grooves, slots, and keyways. Round-nose chisels cut round grooves
and diamond-point chisels are used fo cut. V-shaped grooves.




‘ STOCK-HEAD SQUARE ' ' _

‘ ~ The Stock-Head square l‘t will be used ﬁy you more thah inf other .

e © layout tool. It -has four par®s. They are a graduated stesl blade, & - o
-stock head, level, and scriber (ses fiqure 3. | -

PROTRACTOR NEAD

" CENTERING NEAD

_ P IS
N - v
SQUARING NEAD \.

Figure 33. Combination Set

Graduated Steel Blade

. The blade is laid off in inches. The inches are then divided
into 1/2, 1/4, 1/8, 1/16, 1/32, and 1/64 of an inch.

The blade should not be nllaﬁnd to get wet, and it should be
kept lightly ciled to prevent rust. If it is dropped or thrown among
other tools, it may be damaged and, therefore, hard to read.

~ This stock head when used with the gradunéc'bladc, will enable you
- ‘ to "square” stock which is to be cut. It may alsc be used.to lay off

45~ or 90-degres. angles (see figure 34) and tb\thck-far leval. The ¢
. seriber is used to mark metal.

"']7“‘ A LJ Tl‘]!]‘]—]"’t]‘tl‘

Figure 34. Checking for Squareness

Centexr Punch

After the exact spot to be drilled has been ma:ied, the center punch'
and a ball peen hammer are used tc make a slight hole or dent in which to
start the drill (see figure 35). : ~

h
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> Figure 35. Center Punching
' .- HACKSAKS
Hacksaws are used for cutting metals in ﬁuch the sams way as a '
Carpenter's saw is used to cut wood. - '
Correct Use of Hacksaw g S | _ ) -
' : . . ' -~
The hacksaw should be held.
firmly to prevent blade from
“chattering” and. twisting: It
must also be held at such an
angle that at least two teeth
will be cutting at all times
(see figure 36). The cut should
be started with a light, steady,
. forward stroke. At the end,
’ of stroke, pressure should
be relsased and the blade drawn )
‘straight back. After the first’
) few strokes, the stroke should .
«+ be as long as the hacksaw frame Figure 36. Correct Use of Hacksaw
will permit, and no pressure 3 F
applied on the back stroke. Speed should be held down to 40 or 50 strokes
pPer minute, and never be more than 60 per minute. Just before the cut is
€inished, Pressure should be relieved from the hacksaw and the rapidity
.of strokes decreased. -
FILES ~
'“ . Filas are used for cutting, :moothfng. or removing 