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SAFETY PRECAUTI ONS

Trechl oroethyl ene or nethylchloroform will have toxic effects

unl ess proper ventilation is provided, or if allowedto have
prol onged contact with the skin.

Point the cylinder valve away from your body before opening.

\Whenever steps are taken to renove and repair electrical

hazards, place all power controls off and disconnect all electrical
cabling from power sources.



CHANGE t

No. 1 ‘

TM 5-3431-226-15
C1

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WAaAsHINGTON, D. C., 28 September 1973

Operator’s, Organizational, Direct Support,
General Support and Depot Maintenance Manual

WELDING SET, ARC; INERT GAS SHIELDED; WATER COOLED; ALUMINUM WELDING,; -

GENERAL PURPOSE (AIRCO MODEL 2351 1209) FSN 3431-731-4163

TM 5-3431-226-15, 25 June 1969, is changed as
follows:

Page ii Table of Contents. Appendix B is changed to
read, “BASIC ISSUE ITEMS AND ITEMS
TROOP INSTALLED OR AUTHORIZED".

Page 1. Paragraph 1.1b. The second sentence is
changed to read “Appendix B contains the Basic
Issue Items and Troop Installed or Authorized
Items Lists.”

Paragraph 1.2.1 is added.

1.2.1. Reporting of Errors

You can improve this manual by calling attention to
errors and by recommending improvements using
DA Form 2026 (Recommended Changes to
Publications) or by a letter, and mail direct to Com-
mander, U.S. Army Troop Support Command,
ATTN: AMSTS-MPP, St. Louis, MO 63120. A reply
will be furnished direct to you.

Follwing page 74 Page B-2 is rescinded in it en-
tirety.

Page 76. Add the followmg before Section I, “Part 6,
HEAVY DUTY WATER CIRCULATOR, 10-
GALLON™,

Page Al, Paragraph 2 add the following.

AR 740-1 Color, Marking, and
Preparation of Equipment
for Shipment.

AR 746-5 Color and Marking of Army

Materiel.

Paragraph 3, add the following.

FM 29-2 Organizational =~ Maintenance
Management.

TM 5-764 Electric Motor and Generator
Repair-.

Paragraph 4. TB 740-93-2, is changed to read,
“TB 740-97-2".
Add the following:

T™M 38-230-2 Preservation, Packaging and
Packing of Military Supplies

and Equipment (Packing).
Paragraph 5 is added.
5. Demolition-

TM 750-244-3 Procedures for Destruction of

Equipment to Prevent
Enemy Use.

Paragraph 6 is added.

6. Lubrication

C9100IL Fuels, Lubricants, Oils, and

Waxes.

Paragraph 7 is added:
7. Cleaning

TM 38-230-1 Preservation, Packaging, and

Packing of Military Supplies
and Equipment (Cleaning).

Paragraph 8 is added.
8. Operation

T™M 9-237 Welding

Operation.

Theory and

Page B-1. Appendix B is superseded as follows:



APPENDIX B
BASIC ISSUE ITEMS LIST AND ITEMS

TROOP

INSTALLED OR AUTHORIZED

Section |I. INTRODUCTION

B-1. Scope
This appendix lists items required by the operator
for operation of the welding set.

B-2. General

This list is divided into the following sections:

a. Basic Issue Itcms List - Section Il. Not ap-
plicable.

b. Items Troop Installed or Authorized List-
Section I11. A list of items in alphabetical sequence,
which at the discretion (If the unit. commander may
accompany the welding set. These items are NOT
SUBJECT TO TURN-I N with the welding set when

evacuated.

B-3. Explanation of Solhvmns

The following provides an explanation of columns in
the tabular list of Basic Issue Items List, Section 11,
and Items Troop Installed or Authorized, Section
I,

a. Source, Maintenance and Recoverability Code
(SMR). Not applicable.

b. Federal Stock Number. This column indicates
the Federal stock number assigned to the item and
will be used for requisitioning purposes.

c. Dcscription This column indicates the Federal
item name and any additional description of the
item required.

d. Unit of Measure (U/M). A two character
alphabetic abbreviation indicating the amount or
guantity of the item upon which the allowances are
based, e.g., ft, ea. pr, etc.

e. Quantity Furnisked with Equipment ( BIIL),
Not applicable.

f. Quantity Authorized (Items Troop Installed or
Authorized). This column indicates the quantity of
the item authorized to be used with the equipment.

Section Ill. ITEMS TROOP EN STALLED OR AUTHORIZED LIST

() ) ) 3)
Smr FPoderal stock Description Unit Qty
code nember Ref No. & mir Usable of auth
ooae on code meas
7520-559-9618 | CASE, Maintenance and Operation Manuals EA 1

By Order of the Secrctary of the Army:

Officiul
YIRNE L. BOWERS

Major Genercl, United States Army
The Adjutant Ceneral

Distribution:

CREIGHTON W. ABRAMS
General United States Army
chief of Staff

To be distributed in accordance with DA Form 12-25A (qty rqgr block No. 182) Organizational main-

tenance requirements for Welding Sets.
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PART |
GENERAL

Section |. | NTRODUCTI ON
1.1 Scope

a.  This manual is published for the use of personnel to whom
the Are Welding Set (Airco Mdel 2351-1209) is issued. The set
consists of five end itms described in Parts Il through V.
Each part furnishes instruction on the installation, operation,
and maintenance of a specific end item

h. [CAppendix_A cdntains a list of publications applicable to
this manual . [Appendix B cdntains a list of basic Issue itens
authorized the operator of this equipment. [_Appendix Clcontains
the maintenance allocation chart.

1.2 Forms and Records
Forms and procedures used for equipment maintenance Wl
be only those prescribed in TM 38-750 (Arny Equi pnent Record
Procedures).
Section 1. DESCRI PTI ONAND DATA
1.3 Description

The five end items conprising the set are |isted below to-
gether with their part numbers.

[tem Part Nunber
Style 8000 Regul ator 8068054
Mbdel AHC-1 Qun 2351 1150
Model AHF-El Feeder 2351 1100
Mbdel AHC-B Control 2351 0504
Water Grculator Unit 2304 0171

1.4 Tabul ated Data
a. Welding Set/

[tem Part Nunber Anpunt
Hose Connection d and 803- 0247 4
Hose Connection Nut (L.H) 803- 0254 2
Hose Connection Nut (R H.) 803- 0255 2



[tem Part Nunber Anount

Regul at or 806- 8054 1
Argon Flow Adapter 830- 1976 1
50 Ft. Long Gas Hose 908- 2210 1
60 Ft. Long Water Hose 908- 3210 1
120 Ft. Long Vel ding Cable 1322- 2000 1
Termnal Lug 1323- 0200 5
Gound Canp 0702- 0002 1
Water Girculator Unit 2304-0171 1
10 Lb. Spool 3/64 in.

Di amet er 2332-5623 2

Magnesi um Al um num Wre
10 Lb. Spool 1/16 in.
Di amet er 2332-5624 2

Magnesi um Al um num Wre

Mbdel AHC-B Aircomatic Control 2351-0504 1
Model AHF-EIl Wre Feeder 2351-1100 1
Mdel AH35C- 1 Gun 2351- 1150 1
Secondary Contact or 2354-0102 1
Wre Cuide Conponent Kit 2354- 0126 1
Wre Cuide Conponent Kit 2354- 0127 1
Hose and Cable Kit 2360- 2204
244 Cu. Ft. Cylinder WP. 4

Techni cal Argon

FSN 8120- 282- 8077

M L- A- 18455B
Scratch Wre Brush, Steel, 2

11/8tol11/4in. Lg.,
Cear of Block, 16 Rows Ig.,
4 Rows Wde, Shoe Handl e,
Strai ght Rectangul ar Face;
4 3/4 to 5 in. Lg., Brush
Parts; 10 1/2 in. Lg.;
Federal Specification
HB-178b, Type III,

Cass 1

b. Auxiliary and Accessory Itens. The remmining parts of the
set consist of auxiliary items required for netal-inert-arc,
gas-shielded welding of alumnum in addition to accessory itens
required to adapt the major end items for use.

c. Wring Data
1) Refer to figure Tlfor the electrical schematic diagram
52} Refer to ngure % for the wiring diagram control panel.
(3) Refer to figure 3]for the interconnection schematic.
(4) Refer to [figure 4]for the gun and feeder wiring diagram
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PART 2

8000 SERIES
FIXED-PRESSURE
REGULATORS



Figure 1. Fixed- Pressure Regulator with Flow Adaptor

Section 1. INTRODUCTION

1.1 DESCRIPTION

The ALRCO 38000 Series Fixed-Pressure Regulators
are for cylinder service. They are Single-Stage Metering
devices designed for gas-shelded arc-welding applications.
These regulators will supply a constant reliable flow of gas to
meet specific job requirements.

The regulator delivery pressure is preset to 30 psi and seadled
during manufacture. Once the outlet of the regulator is fitted
with a proper flow adapter, a constant flow of gas will be obtained.

[Table Tllists the stock numbers of the various
Fixed-P ressure Regulators, and the gas for which each is to be
used.

12



TABLE |
Fixed- Pressure Single-Stage Regulator

Inlet Pressure CGA Inlet

Gas Stock Number Gauge - psi Connection
Argon 806 8044 4000 580
806 8054 4000 540
Helium 806 8053 4000 350
COg 806 8055 2000 320
AG T5* 808 8053 4000 350

* 75 Percent Helium and 25 Percent Argon
NOTE: All outlet connections are 1/4 NPT internal threads.

1.2 ACCESSORIES

Accessories are items needed so the Fixed-Pressure Reg-
ulators can be adapted to suit the particular job requirements.

A complete line of Flow Adapterk (Table 1) are available for
the best gas flow for each job. Since gas flow cap be “tailored”,
a considerable savings in gas consumption can be realized.

TABLE I
Flow Adapters

Gas | Gas Flow-cfh | Stock No Gas |Gas Flow-cfh | Stock No
Argon 10 830 1971 30 830 1980
15 830 1972
20 830 1973 COy 28 830 2013
30 830 1974 35 8301981
40 830 1975 45 830 1982
50 830 1976
AG 75 15 830 1983
Helium 12 830 1977 20 830 1984
20 830 197§ 40 830 1985
25 830 197¢ 50 830 1986

13



Flow Adapters can also be used with an 8010281 station valve
for pipeline service. The pipeline must have a pressure of
30 psi.

[Figure 2lillustrates the method of connection the Flow Adapters

to a pipeline. Use an 8010267 plug and chain assembly to cap-
off unused outlets.

FLOW
ADAPTER

801 0275 CHAIN
801 0235 NUT

Figure 2. Flow Adapter for Pipeline Service

Section Il. INSTALLATION

2.1 PRECAUTIONS

a. These regulators must not be used where rated capacity
will be exceeded. The regulator will not maintain the required
dellvery pressure under this condition.

b. Be sure that all connections to the regulator are clean.
To remove dirt or grease on the regulator and surrounding
metallic parts, wipe or brush with trichlorethylene.

14



CAUTION:

TRICHLOROETHYLENE WILL HAVE TOXIC EFFECTS
UNLESS PROPER VENTILATION IS PROVIDED,
OR |IF ALLOWED TO HAVE PROLONGED CONTACT
WITH THE SKIN.

c. Never use this regulator for gases other than those for
which it has been designed and specified.

d. To clean the cylinder valve outlet, blow-out any foreign
matter by rapidly opening and closing the cylinder valve.

2.2 TO CONNECT THE REGULATOR

a Observe the precautions listed in the previous paragraph.

b. Select the flow adapter best suited for your specific needs
from It is recommended that a series of adapters be
kept on hand so that all job requirements can be met. Flow
adapter markings are shown in[FEigure 3

c. Apply a small amount of pipe compound onto the threads
of the flow adapter, screw the adapter into the regulator outlet,
and wrench-tighten. Use the mixture sparingly and apply it to
the male threads only; take care to prevent the mixture from
flowing past the end of the first thread.

GAS FLOW IN CU. FT./HR.
ON 30 PS.IL INLET PRESSURE

GAS SERVICE
ARG = ARGON
HE = HELIUM
AG73: 78%HE 25%ARG
€O, "= CARBON DIOXIDE

Figure 3. Flow Adapter Markings
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d. Tighten the regulator 1 |/8-inch inlet connection nut in
place with a suitable wrench.

e. Connect the gas hose to the flow adapter.

f. Slowly open the cylinder valve. Cylinder pressure is shown
on the cylinder pressure gauge.

g. Test dl connections for leaks.

h. Close the cylinder valve.

Section 111. OPERATION

3.1 TO ADJUST WORKING PRESSURE

Open the cylinder valve slowly. Sudden changes in pressure
may damage the internal parts of the regulator. When the
cylinder valve is completely opened, the required gas flow
and delivery pressure will be established.

CAUTION:

POINT THE CYLINDER VALVE AWAY FROM YOUR
BODY BE FORE OPENING.

3.2 TO SHUT DOWN

NOTE : Perform the following steps when the regulator
is to be out of use for more than one-half hour.

a Close the cylinder valve tightly.
b. Open the down-stream vave to drain the line.

NOTE: When in transit (unless the cylinders are
mounted on a special truck which holds them securely
in place) remove the regulator, recap the cylinder,
and protect the regulator cylinder connection.

16



Section V. MAINTENANCE

4.1 GENERAL

Regulators are precision-built instruments and should be han-
dled as such. Minor, repars such as seat or diaphragm replace-
ment may be made on the spot by qualified personnel.

The following are hints for good maintenance practice.

a. Test the regulator periodically with soapy water to
locate leaks.

b. For replacement, use only those AIRCO parts designed
for your regulator.

NOTE:: Do not, at any time, disturb the sealed-in
pressure setting screw of the regulator. If this screw
is tampered with, gas flow may not be accurate.

¢. When using a vise or wrench on the regulator, use only
enough pressure to hold the part. Be careful not to score or
distort the body, threads, or other parts.

d. Failure to replace any of the parts may cause a hazard-
ous condition.

e. If it is necessary to replace the pressure gauge, the inlet
nut, and the gland, tin the gauge threads or wrap them with
teflon tape. Use them sparingly and teke care to prevent them
from going past the end of the first thread.

f. Before reassembly, always remove dirt or grease, which
is not readily removable with a lint-free cloth, from the body
and parts with a cloth dampened with trichloroethylene or
methylchloroform. Do not allow rubber parts to be exposed
to either of these solvents for longer than a few seconds.

CAUTION

TRICHLOROETHYLENE OR ME THYLC HLOROFORM
(1, 1, 1-TRICHLORETHANE) MAY HAVE TOXIC
EFFECTS. AVQOID BREATHING THE FUMES.

AVOID PROLONGED CONTACT WITH THE SKIN.
PROVIDE PROPER VENTILATION.

17



4.2 SYMPTOMS OF FAULTY OPERATION

The following signs indicate faulty operation: the necessary
repairs should be made immediately.

a. With no flow through the hose, working pressure in-
creases steadily above set pressure - indicates a leak across
the seats.

b. Continuous discharge of gas from relief valve - indicates
a relief valve falure or seat failure.

c. Gas leakage from spring case - indicates loose or
damaged diaphragms.

d. Gas leakage from pressure gauge - indicates a damaged
gauge or a loose connection. If the gauge lesks, it must be
replaced immediately with a new gauge free of oil and grease.

e. Gas leakage from inlet connection - indicates a dam-
aged gland or a loose connection.

f. An excessive drop in indicated cylinder pressure as the
flow is increased - indicates a dirty inlet filter or that the
cylinder valve is not fully open. If the inlet filter cannot be
cleaned with compressed nitrogen, replace the gland.

4.3 DIAPHRAGM REPLACEMENT

a. Disconnect the regulator from the cylinder.

b. Mount the regulator vertically with the spring case as-
sembly UP. If it is more convenient, brace the regulator by
holding the forged body section with an 11/16-inch wrench,
and the spring case with a 1 |/4-inch wrench.

c. Remove the spring case and screw assembly carefully
by unscrewing it from the regulator body. The adjusting
screw is preset in the spring case and tension on the adjust-
ing spring cannot be relieved.

d. Lift off the spring button, adjusting spring, diaphragm
plate, and dip ring.

e. Lift the diaphragm and thrust plate assembly out of the
regulator body by gripping it by the raised center section.

f. Replace the diaphragm. Before discarding the old
diaphragm, pop out the thrust plate by doubling the diaphragm
over.

g. Reinsert the thrust plate by pushing the edge of the
plate under the retaining lip on one side and gradually work-
ing the lip around over the thrust plate.
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h. Reinstall the diaphragm and thrust plate assembly on
the regulator body so that the thrust plate is down and the
sealing surface fits into the groove in the body.

i. Place the dlip ring, diaphragm plate, adjusting spring,
and spring button (concave side up) on the diaphragm In the
order named.

j. Place the spring case on the bOdK and thread together
carefully.  Tighten the spring case with a torque of approx-
imately 150 inch-pounds, _

k. Connect the regulator to the cylinder.

4.4 SEAT ASSEMBLY REPLACEMENT

a. Perform steps a through

b. Remove the seat and retainer assembly with an 11/16 -
inch wrench. Replace the retainer seat,

¢. Remove the thrust pin and seat assembly.

d. Replace the seat assembly and thrust pin.

e. Put the small end of the thrust pin in the seat assembly
carefully. Do not damage the seating surface. _

f. Insert the thrust pin and seat assembly in the marginal
spring.

g. Slide the seat and retainer assembly over the thrust
pin carefully and tighten it in the body with a torque of approx-
imately 120 inch-pounds.

h. Perform steps h through K,_paragrap

45 RELIEF VALVE SEAT REPLACEMENT

a. Disconnect the regulator from the cylinder.

b. Mount the regulator body securely in a vise or other
suitable holding device with the relief valve facing UP.
] dc. Remove the relief-valve cap by unscrewing it from the
ody.

)éi. Lift out the relief-valve spring and the relief-valve stem

and seat assembly. Replace the seat.

e. Reinsert the relief-valve stem and seat assembly, relief-
valve spring, and relief-valve cap in the regulator body.

f. Connect the regulator to the cylinder.
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PART 3

AIRCOMATIC GUN
MODEL AH35-C]
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Section |.

1.1 SCOPE

This manual provides installation, operation, and
maintenance information,

for the Model AH35-C1 AIRCOMATIC
Pull Gun[{Fig. 11). Additional information is available
in manuals covering equipment with which the Gun is
used.

1.2 DESCRIPTION

The Gun is a compact, well balanced welding tool with
pistol grip, featuring, heavy-duty construction and sim-
plicity of design. The complete package includes a
stripped gun, drive roll housing assembly, flexible
shaft, guide bushing, casing, and liner. With drive
roll housing in place, the Gun weighs approximately
3-3/4 pounds. The nozzle provides adequate gas shield-
ing at low flow rates and is chrome-plated to minimize
gpatter buildup. Wire sizes that can be used with the
Gun may range from .030 to 1/16-inch aluminum,
.020 to 1/16-inch hard, and 5/64-inch stranded wire.
provides dimensions, and[Table 1] pertinent
characteristics, of the Gun.

1.3 ACCESSORY EQUIPMENT

Items required to adapt the Gun for any particular
job are called accessories. These include contact
tubes, inlet and outlet guide bushings, and drive rolls
to suit the type and size of welding wire used, as shown
inmof Section 1.

1.4 AUXILIARY EQUIPMENT

Auxiliary equipment comprises items, in addition to
accessories, required to complete a typical welding
installation. Such equipment includes: goggles,

Figure 1. Model AH35-C1 Pull Gun
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INTRODUCTION

Table L Gun Characteristics and Specifications

Characteristics

specifications

Continuous duty rating

400 amps Argon

DC reverse polarity

550 amps CO,

Wire types and diam-
eters (inches)

Aluminum and
Magnesium

Stranded
Hard

.030, 3/64, 1/16

5/64

.020, .025, .030, .035,
.045, 1/16

Cooling medium

Water

Cooling water flow
rate

2 pints per minute at
30 psi (75 psi max. )

Hose and cable lengths
(nominal)

10 feet

Table 1. Optional Equipment

Table I

not applicable.
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I 01/‘ APPROX.
HOSE & SERVICE
LINE CORD

APPROX. 10 FT. LG.

helmet, gloves, welding cables, gas supply hose fittings
regulator and flowmeter, shielding gas, welding wire
a power source, and a secondary contactor if the power
source does not contain a primary contactor.

Section 1. INSTALLATION

y/
° 4
=
APPROX. WEIGHT
3Ya Les.
WITH DRIVE ROLL
HOUSING N o
(LESS CABLES, CASING N
& FLEXIBLE SHAFT) ~
Figure 2. Dimensions
2.1 GENERAL

This section covers instalation of the Gun only, For
additional instructions refer to the applicable feeder,
control, and power source manuals.

2.2 UNPACKING AND INSPECTION

Ury)ack the Gun carefully. Inspect the unit, cables,
and hoses. Operate the Gun trigger to make sure that
it is free. Inspect visible surfaces of the drive roll
housing for damage. Place the housing on the stripped
Gun. Inspect the casing assembly, liner, and outlet
guide bushing.

2.3 INSTALLING JOG SWITCH

NOTE: The Model AHF-E1 Feeder
includes a jog switch which may be
installed in the Gun handle as fol-
lows [(Fig.3):

a. Press down lock button (Fig._4) on right side
of Gun and dide off drive roll housing.

b. Unscrew and remove nozzle from Gun.
c. Unscrew barrel lock nut.

d. Remove left screws from backplate and drive
roll housing retainer.

€. Lay Gun on its right side. Remove the four hex-
a?cket head cap screws which hold the left-hand han-
e.

f. Lift left-hand handle off carefully.
g. Remove plug near the handle bottom.

h. Connect lead of jog switch to termina on trig-
er switch which has two leads.

LOCK PIN
BARREL AND SPRING
LOCK NUT BACKPLATE
DRIVE ROLL
) HOUSING RETAINER
o ° P
P
o]
Q
(SOLDER
106 HERE)
SWITCH o
JOG &
SwITCH JOG SWITCH
NUT MOUNTING PLATE

Figure 3. Installing Jog Button
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DRIVE

ROLL

SLIDING

Figure 4. Removing Drive Roll Housing

i. Solder black wire control cable assembly
(taped when not used) to open terminal of jog switch.

j. Check action of the jog switch.

k. Fit mounting plate of jog switch into its retain-
ing groove at base of right-hand handle assembly.

I. Check the trigger and its switch for proper op-
eration.

m. Make sure spring on drive roll housing lock
and springs in trigger have not slipped out of position.

n. Fit left-hand handle over end of lock pin and
spring and onto right-hand handle assembly. Align
mounting holes.

0. Secure these assemblies with hardware re-
moved in step e.

p. Tighten jog switch nut.

g. Screw on barrel lock nut and tighten.
r. Screw on nozzle and tighten.

s. Slide and lock drive roll housing onto Gun. Ad-
just position of drive roll housing retainer if neces-

sary.

Figure 5. Pushing Flexible Shaft into Casing
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2.4 FLEXIBLE SHAFT
Connect the flexible shaft to the Gun as follows:

a. Press down lock button [ELg._4) on right side
of Gun. Slide off drive roll housing.

b. Remove screw on right side of drive roll hous -

ing [(Fig. 9).

¢. Remove protective caps from the flexibio shat
and push square shank-end intc casing (ERgA 8! to ex-
pose the tapped fitting at the other end.

FLEXIBLE
SHAFT CASING

o DRIVE ROLL
7 HOUSING

¥
; — ~ S

Figure 6. Removing Anchoring Screw for Flexible
Shaft Casing

FLEXIBLE
SHAFT

Figure 7. Inserting Tapped End of Flexible Shaft into
Drive Roll Housing

d. Insert left-hand tapped end of flexible shaft into
top hole of drive roll housing (Fig. 17) to engage end of
worm shaft within housing.

e. Turn housing counterclockwise so that worm
will screw into left-hand thread of flexible shaft. Hand
tight en.

f. Slide casing of flexible shaft into housing hole
as far as it ‘will go.

g. Secure casing with screw removed in step b.
h. Straighten flexible shaft.
NOTE: Do not lock drive roll housing

on Gun until wire and wire guide fit-
tings are installed.



2.5 CONNECTING GAS AND WATER HOSES AND
CONTROL CABLE

CAUTION
MAKE SURE ALL POWER IS OFF.
Connect water-out and cable assembly, water-in hose,

gas hose, and control cable of the Gun to feeder ac -
cording to instructions in feeder manual.

2.6 WIRE GUIDE FITTINGS IN DRIVE ROLL HOUSING

Install wire guide fittings [Eig._8) in drive roll hous-
ing as follows:

a Press down lock button [Eig._4) on right side of
Gun. Slide off drive roll housing,

b. Back off adjusting set sdrew (Hig. 9) on right-
hand disc of drive roll housing to relieve pressure on
conical roll shaft.

c. Insert conica roll into end of conica roll shaft

(Fig._10).]

d. Hold conical roll depressed. Insert grooved roll
into end of grooved roll shaft. Release conica rall,

e. Lift casing catch and install inlet guide bush-
ing in bottom hole of drive roll housing Re -
lease catch.

e - <

CONTACT TUBE

——/>O

OUTLET GUIDE
SLEEVE

i

OUTLET GUIDE BUSHING

2389 3904
O-RING ONLY

]

INLET GUIDE BUSHING

<> _~

INCLUDES O-RING

* WHEN FEEDING EXTRA HARD WIRES,

\ J USE KNURLED DRIVE ROLL 2354 Oi31.
‘\//
OUTLET INLET
WIRE |CONTACT| GUIDE GUIDE INLET *
GUIDE | TUBE |SLEEVE| BUSHING GUIDE |CONICAL|GROOVED
WIRE SIZE KIiT (5/Kit) | (2/Kit) |(with O-Ring)| BUSHING! ROLL ROLL
Hard 020 & . 025} 2354 0124] 2360 2136|2360 2274 2360 1074 {2360 2273|2360 1825|2360 1827
Hard & Alum. -030 | ,ac, 0195 2360 2136|2360 2274] 2360 1075 | 2360 22702360 1825 2360 1829
Hard . 035 2360 2115 (2360 2275] 2360 1075 |2360 2270|2360 1825|2360 1829
Aluminum 3/64  |9354 0126|2360 2115|2360 2275| 2360 1086 | 2360 2271|2360 1825|2360 1830
Hard . 045
Hard & Alum. 1/16  |2354 0127|2360 2135 {2360 2276| 2360 1076 [2360 2272|2360 1825|2360 1832
Stranded 5/64 |2354 0128] 2360 0301|2360 2313| 2360 1076 |2360 2272|2360 1825|2360 1832

Figure 8. Wire Guide Fittings
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ADJUSTING

SET SCREW ON

SPRING - BACKED
ROLL SHAFT

DRIVE
ROLL
HOUSING

Figure 9. Adjusting Setscrew for Conical Roll Shaft

CASING
CATCH

GROOVED

CONICAL
ROLL \

Figure 10. Inserting Drive Rolls in Shaft

INLET S
GUIDE BUSHING

S LATOH

Figure 11, Installing Inlet Guide Bushing
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2.7 INSTALLING CASING ASSEMBLY AND THREADING
WIRE
CAUTION

MAKE SURE ALL POWER IS OFF.
Install the casing assembly as follows:

a Insert liner (Eig—12)linto casing assembly when
aluminum wire is to be used.

NOTE: Liner may also be used with
hard wire.

Figure 12. Installing Casing Liner

b. Insert casing outlet guide bushing into the
feeder as explained in the feeder manual.

c. Arrange casing so it is reasonably straight.
Slowly ease welding wire from feeder spool into and
through casing until about 8 inches emerges at front
end of casing.

d. Thread nut end of casing into feeder.

e. Turn drive roll housing of Gun upside down.
Insert wire protruding from casing into drive roll hous -

ing hole, through inlet bushing, and up to conical and
grooved rolls [(Fig. 13).

GROQVED
INLET GUIDE ROLL
BUSHING
WEL DING
WIRE

CONICAL
ROLL

CASING

Figure 13. Latching Casing to Drive Roll Housing



f. Hold conica roll depressed and ease casing
with wire further into housing so that wire passes
through groove of grooved roll, and through the cross-
bar opening for the outlet guide bushing.

g. Push casing into housing until latch engages in
casing groove.

h. Release conica roll after making surethat wire
is properly seated in grooved roll.

i. Slip drive roll outlet guide bushing [(Fig. 8)
over protruding wire and seat in crossbar opening.

j. Turnadjusting setscrei _(Figl 9) slowly clock-
wise until conical roll presses on wire within grooved
roll. Compression should be just enough for positive
wire drive.

2.8 INSTALLING WIRE GUIDE FITTINGS IN GUN
BARREL

Install wire guide fittings selected in_paragraph 2.6

into the Gun barrel as follows:

a. Insert a I-3/16-inch long outlet guide sleeve
[(Fig._14) into liner retainer of Gun. Push deeve all
the way in until end is at base of retainer counterbore
(Fig. 15). (Slots in retainer hold the sleeve in place. )

Figure 14. Installing Outlet Guide Sleeve in Gun

b. Unscrew and remove nozzle from Gun.

c. Pass end of wire protruding from drive roll
housing into liner retainer and outlet guide
deeve. Slide drive roll housing onto stripped Gun un-
til housing is locked.

OUTLET GUIDE
SLEEVE

CONTACT TUBE

|
L
g‘-\
e— .

\\\\\\\\!\\

LINER RETAINER 0 yE ROLL OUTLET

GUIDE BUSHING
MOUNTED IN DRIVE
ROLL HOUSING

7/
7%
RRLAS

5N \\\\\\\
PRIV )
“Y

Figure 15. Fina Position of Wire Guide Fittings in Gun Barrel
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BEARING BACK LOCK
J—RETL\&NER PLATE BUTTON

. \

CUTLET

A cuoc
| BUSHING

| / WELDING
,}m‘_mmx ) i‘f E

N s ieivemy o

Figure 16. Sliding Drive Roll Housing with Wire onto

Gun
BARREL AND COLLET CONTACT
TRANSFER NUT TUBE
BLOCK ASSY COLLET

WELDING
WIRE

Figure 17. Installing Contact Tube

Figure 18. Nozzle-to-Contact Tube Distance

d. Remove collet nut from Gun barrel M
NOTE: Do not let collet roll away
e. Slide collet, then collet nut onto contact tube.

f. Slide contact tube with collet and nut onto wire
protruding from Gun. Push contact tube into barrel
until it touches liner retainer [(Eig_115).

0. Screw collet nut over collet onto barrel end.
Use wrench supplied with Gun to tighten.

h. Screw nozzle onto barrel and tighten. The noz-
Zle-to-contact-tube distance should be approximately
3/16-inch if all fittings have been properly
installed.

Section 11l. OPERATION

3.1 SAFETY REQUIREMENTS

Comply with all ventilation, fire, and other safety re-
quirements for welding as established for industrial
applications. Reference as applicable: Safety in Elec-
tric and Gas Welding and Cutting Operation, American
Standard Association Bulletin 249.1. 1958. and Rec -
ommended Safe Practices for Inert-Gas Metal-Arc
welding, American Welding Society Bulletin A6.1,
1958.

Because of infrared radiation emitted by the high-in-
tensity arc in AIRCOMATIC welding methods, flash
goggles (medium shade 1306 2101) are recommended
in addition to helmet for the operator and nearby per-
sonnel.

Do not weld in the presence of even minute amounts of
vapors from chlorinated solvents (such as carbon tetra -
chloride or trichlorethylene). Ultraviolet light f rom
the electric arc can break down the vapors to form
phosgene, a poisonous gas.

The welding wire (electrode) and all metal parts in
contact with it are electrically energized while weld-
ing. Periodic inspection of Gun and cables for broken
insulation, water leakage and other electrical hazards
is essential.

CAUTION

WHENEVER STEPS ARE TAKEN TO
REMOVE AND REPAIR SUCH HAZ-
ARDS, PLACE ALL POWER CON-
TROLS OFF. DISCONNECT ALL
ELECTRICAL CABLING FROM
POWER SOURCES.

3.2 PRE-WELD CHECKLIST
Check the Gun as follows:
a. Drive roll housing assembly locked on stripped

Gun.
b. All hose and cable assemblies tight.



c. Flexible cable assembly locked to drive roll
housing.

d. Nozzle tight.

e. Welding wire protrudes from Gun nozzle.

3.3 PRELIMINARY PROCEDURES FOR GUN OPERATION

NOTE: If equipment has not been in
recent use, point Gun toward floor
and press tri%ger for a short inter-
val to purge the gas and water lines.

Preset controls on equipment in the system as instruct-
ed in equipment manuals.

Whenever a new welding operation begins, perform a
trial weld on metal similar to the workpiece. Proceed
as follows:

a Clamp welding power source cable (negative)
to trial piece.

b. Aim Gun at trial piece to be welded, holding
nozzle a few inches away.

c. If operation is set for SCRATCH START, rub
the sharp end of welding wire against trial piece until
arc is started; if set for RUN-IN START, arc should
start as soon as welding wire contacts trial piece.

d. When arc starts and gas flows, vary distance
of Gun nozzle from tria piece to determine approxi-
mately how far from trial piece Gun operation pro-
duces the best results.

e. Release trigger but hold Gun over weld puddlie
until post-weld gas flow stops.

f. Set Gun aside where protruding wire electrode
cannot touch any metallic surface.

3.4 WELDING OPERATION

To perform a welding operation with the Gun, proceed
as follows:

a Aim Gun at workpiece. Keep nozzle at distance
found satisfactory during tria weld.

b. Pull back and hold trigger to keep wire feeding
continuously into arc. (Weld puddle will be protected
by shielding gas as puddle solidifies. )

c. Release trigger to stop welding, but hold Gun
in same position for short interval until post-weld gas
stops flowing.

d. Remove Gun when gas flow stops. Use a wood
stick to scrape inside of nozzle clean of any spatter ac-
cumulation. Do not bang nozzle.

e. Place Gun aside where protruding wire elec-
trode cannot touch any metallic surface.

3.5 SHUTDOWN PROCEDURES

Environmental conditions and safety requirements will
determine the extent of equipment shutdown between
operations. If temperature may fal below the, freezing
point, perform ALL the following steps, otherwise be-
gin with step e.

a Turn OFF welding power source.

b. Turn OFF water and disconnect water supply
hose.

c. Press Gun trigger to open water solenoid.

d. Disconnect water-in hose and blow out water
lines with compressed air.

e. Place al (remaining) power controls OFF.

f. Disconnect power cable from the 115 volt ac
source.

g. Turn OFF gas.

h. Place Gun in safe location. Coil or drape hose
and cables without sharp bends.

3.6 PRINCIPLES OF OPERATION

When the Gun trigger switch is closed, it operates a
main control relay which, through other relays, com-
pletes the circuits to the weld current, gas and water
solenoids, water pressure switch, and time-delay re-
lay (which provides a timed interval of post-weld gas
flow). Simultaneously, a motor-drive relay circuit is
energized to run the feeder motor. This motor, drives
a wormshaft through the flexible shaft within the drive
roll housing locked to the Gun.

The wormshaft, in turn, drives a geared shaft on each
side, which turn in opposite directions. One shaft end
contains a grooved roll fitting in which the welding wire
is seated; the other contains a conica roll which pro-
vides pressure against the wire in the grooved roll.
Hence, the welding wire is pulled through the Gun cas-
ing from a spool in the feeder.

Welding current from the welding power source is ap-
plied to the system through a reverse polarity circuit.
This consists of a secondary weld contactor (if needed),
a welding current cable attached to the Gun barrel, the
welding wire (consumable electrode) within the barrel,
the workpiece, and the cable from the power source
clamped to the workpiece.
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Section 1IV. MAINTENANCE

4.1 GENERAL

This section covers preventive maintenance, inspec-
tion and service and repairs required to keep the Gun
a minimum standards for efficient operation.

Preventive maintenance consists of cleaning, tighten-
ing, and minor repairing designed to prevent down-time
of equipment for major service and parts replacement.
At 30 day intervals and, whenever the wire guide fit-
tings are replaced, inspect and service the Gun as
follows:
CAUTION
MAKE SURE ALL POWER IS OFF.
a Clean Gun exterior.
b. Unscrew and remove nozzle.

c. Remove accumulated spatter from nozzle. Be
sure threads are clean and in good condition.

d. Push down lock button on right side of Gun.
Carefully slide off drive roll housing including welding
wire.

e. Make sure mating surfaces of Gun and housing
are clean. If necessary, use compressed air to re-
move any dust or dirt.

f. Make sure gas orifices at front of Gun barrel
are not clogged.

g. Check for damage on all hoses and cables. Make
sure al connections are tight.

h. Insert protruding wire of drive roll housing into
liner retainer of Gun barrel. Slowly slide housing into
place on Gun until it locks in.

i. Screw nozzle onto Gun, Hand tighten.

j. Turn power ON. Operate Gun with trigger for
a short interval to ascertain satisfactory operation.
Use jog button, if attached, to test wire feed mechan-
ism.

Table Ill. Welding System Troubleshooting

SYMPTOM PROBABLE CAUSE REMEDY

No welding arc with power a Welding power source a Turn ON.

ON and Gun trigger de-

pressed.
b. Contactor trouble. b. Check and repair.
c. Defective cable. c. Repair or replace.
d. Malfunction in Gun. d. Sed Table V]
e. Mafunction in feeder. e. See feeder manual

No gas flow with power ON a. Gas source OFF. a. Turn ON.

and Gun trtgger depressed.
b. Clogged line. b. Repair or replace
c. Mafunction in Gun. C. Sed Table 1V
d. Malfunction in feeder. d. See feeder manual.

No water flow with power a. Water source OFF. a Turn ON.

ON and Gun trigger de-

pressed. b. Clogged line. b. Repair or replace.
c. Malfunction in Gun. c. Sed Table 1Vl
d. Malfunction in control. d. See Control Manual.
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Table IV. Gun Troubleshooting

SYMPTOM

PROBABLE CAUSE

REMEDY

No welding arc with power
ON and Gun trigger de-
pressed.

No gas flow with power ON
and Gun trigger depressed.

No water flow with power
ON and Gun trigger de-
pressed.

Improper or no wire feed
with power ON and Gun
trigger depressed.

Improper or no wire feed
with power ON and jog
button depressed.

Drive roll housing does not
lock on Gun.

a. Defective trigger switch.

b. Defect in cable of water-
out and cable assembly.

c. Wire within Gun discon -
netted.

a. Clogged or pinched gas
line on Gun.

b. Gas orifices on Gun
barrel stopped up.

a. Clogged water hoses.

b. Blockage within barrel
and transfer block as-
sembly.

a. Break in welding wire.

b. Flexible shaft mal-
function.

c. Defective wire guide
fitting in drive roll
housing assembly or
Gun barrel.

d. Defective trigger wire
or connection within
Gun.

e. Defective trigger switch.

f. Defective trigger switch
compression spring.

a. Check causes (a) thru
(d), above, for no
wire feed with trigger
depressed.

b. Defective jog button.

c. Defective switch or
switch wiring.

a. Defective compression
spring.

b. Defective drive roll
housing lock.

c. Shifted or damaged drive
roll houstng retainer.

d. Defective backplate or
SCrews project.

Replace.

b. Check continuity and

replace if necessary.

. Disassemble Gun and

repair.

Repair or replace.

. Remove nozzle and

clean.

Repair or replace.

b. Disconnect water

hoses and blow out
with compressed
air.

Check and repair.

. Check for proper

coupling at each end,
or replace.

. Check, repair or

replace.

. Check, repair or

replace.

. Replace.

. Replace.

. Perform remedies

(@) thru (d), above
for no wire feed with
trigger depressed.

. Replace.

. Repair or replace.

Replace.

. Replace.

. Reposition or replace.

. Adjust or replace.
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4.2 RETHREADING BROKEN WELD WIRE

Rethread wire as follows:

CAUTION

MAKE SURE ALL POWER IS OFF.

a. Push in lock button on right side of Gun. Slide
off drive roll housing.

b. Unscrew and remove nozzle from Gun barrel.
c. Pull length of wire out of Gun barrel.

d. Actuate casing latch. Pull casing out of drive
roll housing.

e. Remove casing from feeder,

32

f. Rethread wire from spool through feeder. (Re-
fer to feeder manual. )

g. Refer tolparagraph 2.7] for rethreading wire.

h. Insert protruding wire of drive roll housing as-
sembly at Gun into liner retainer. Slowly slide housing
into place on Gun until it locks in.

i. Screw nozzle onto Gun. Hand tighten.

j. Turn power ON. Operate Gun with trigger (and
jog button, if installed) for a short interval to ascer-
tain that it operates satisfactorily.

4.3 TROUBLESHOOTING

When a malfunction occurs in the welding system, re-
fer to[Table 11T ]to determine whether the trouble can be
confined to the Gun. Then troubleshoot the Gun in ac-
cordance with



PART 4

AIRCOMATIC
PUSH-PULL WIRE FEEDER

MODEL AHF-EI
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Figure 1. Model AHF - El Push-Pull Wire Feeder

Section I. INTRODUCTION

1.1 GENERAL

This manual covers the description, installation, oper-
ation, and maintenance of,
the Model AHF-E1 AIRCOMATIC Push-

Full Wire Feeder [(Fig. 1) used in MIG welding.
1.2 DESCRIPTION

This versatile unit feeds welding wire and monitors
welding current, cooling water, and shielding gas to

an AIRCOMATIC gun, It can be used with either a
push or pull type. The carriage supports all the feeder
components. The motor drives the welding wire through
the gun. The drive rolls drive wire when a push gun is
used, The reel deck supports the hub, brake, and
brake adjustment device. The strain relief relieves
the strain on hoses, casing, and flexible shaft. The

cover protects the mechanisms. See[ Figure 2 for
dimensions.

NOTE. ALL DIMS. ARE APPROX

35 3/8"

25 7/8"

‘.———-———nsl/eﬂ————‘*

MEZT
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Figure 2. Dimensions



1.3 ACCESSORY EQUIPMENT

Items required toadapt the Feeder for use under par-
ticular job conditions are accessories. These include
inlet guide bushings and drive rolls associated with
the type and size of welding wire to be used.
I in Section II.

1.4 AUXILIARY EQUIPMENT

Auxiliary equipment comprises items, in addition to
accessories, required to complete a typical welding
installation. Such equipment includes: goggles, helmet,
gloves, welding cables, gas and water hoses and fit-
tings, regulator and flowmeter, shielding gas, weld-
ing wire, a push or pull type welding gun, a Model
AHC-B Control, a power source, and a secondary

Section 11.

2.1 GENERAL

This section covers installation of the Feeder and its
interconnection with the components needed to operate
MIG welding system.

2.2 UNPACKING, INSPECTION, AND ASSEMBLY

Unpack the Feeder carefully. Inspect the unit

NOTE: A jog button is supplied with
the Feeder for attachment to water-
cooled guns. Refer to the water-
cooled gun manual for installation
instructions.

2.3 STRAIN RELIEF KIT INSTALLATION

If the strain relief ([Fig._3) is to be used, screw the
frame onto the bottom of the carriage with the four
screws provided in the kit.

2.4 SITE SELECTION

Select a location for the Feeder so that it will be easy
to adjust the wire feed speed dial [{Eig._8). Position
the Feeder to avoid kinks or sharp bends in the hoses
and cables. If practical, allow room for full opening
of the hinged cover[{Fig. B) and turning the unit on
its side for removal of the bottom cover and inspection
of the under-carriage components.

2.5 INSTALLING WIRE GUIDE FITTINGS

Select the inlet guide bushing, knurled or conical drive
roll, and grooved drive roll suitable for the wire type
and size to be used as indicated in[Table 11

NOTE: If the Feeder is to be used
with a pull gun, do not install drive
rolls, but perform steps a and e.

contactor if the power source does not contain a
primary contactor. In most cases auxiliary items in-
clude instruction books which describe their function
and operation. To simplify the procurement of neces-
sary hoses and cables, kits are available. These are
explained in[Table IT]in Section Il. In addition, [Tabld
[IIin Section Il is included to aid in the local procure-
ment or fabrication of needed welding cables.

INSTALLATION

a. Unlock and open hinged cover.

b. Insert the conical drive roll into the upper roll
shaft.

c. Hold cam handle [(Elg.4) depressed to raise
conical drive roll in upper roll shaft.

d. Insert the grooved drive roll into the lower roll
shaft. Release cam handle.

e. Insert inlet guide bushing into drive roll housing

[(Fig._4).

TABLE |

Wire Guide Fittings

Inlet Guide Drive Roll
Bushing Assy.

Wire Size | with “O" Rmg Conical Grooved
Hard .035 23600883 2360 1700 | 2360 1702
Hard .045 23600883 2360 1700 | 2360 1702
Hard 1/16 23600884 2360 1700 | 2360 1703
Hard 5/64 23601714 2360 1700 | 2360 1704
Hard 3/32 23600885 2360 1700 | 2360 1705
Al. 3/64 23600883 23601701 | 2360 1702
Al. 1/16 23600884 2360 1701 | 2360 1703
Al, 3/32 23600885 23601701 | 2360 1705
Al, 1/8 23600886 2360 1701 | 23601706
Stranded

5/64 23601714 2360 1701 | 2360 1704

36



Figure 3. Wire Feeder, Front View

2.6 INSTALLING AND THREADING WIRE

Install and thread the welding wire in the Feeder as
follows :

a. Unlock and open hinged cover.

b. Select wire size and type.

c. Place lever of hub assembly [(Fig._ %) in vertical
position.

d. Slip wire spool onto hub. Position it so that spool
turns clockwise as wire pays cut.

e. Engage hub flange pin with hole in spool. Place
the lever in horizontal position.

f. If installing a pull gun, refer to the gun manua for
wire installation. Be sure PUSH-PULL switch is in
PULL position after wire is installed between pull-gun
drive rolls.
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g. If installing a push gun, place the PUSH-PULL
switch in PULL position and perform the following
steps.

h. Back off adjustment knob on drive roll housing
[[FIg—3) a few turns counterclockwise.

NOTE: Never turn the adjusting set-
screw of the grooved roll shaft, This
is factory-set, and any disturbance
may cause misalignment of the shaft
and roll, requiring special gauges
for correction.

i. Lift end of wire from spool. Clip the wire to re-
move the sharp bend. Smooth the cut end to prevent
snagging. Straighten the wire, but keep it taut so that
it cannot loosen on spool,

j. Holding cam handle depressed, pass wire through
inlet guide bushing, between conical and grooved rolls,



LOCAL-REMOTE  PUSH-PULL  MOTOR
CH SWITCH A

BUSHING

TACHOMETER -

Figure 4. Wire Feeder, Inside View

and out about an inch through the casing inlet guide
bushing housing .

k. Release cam handle and gently turn adjustment
knob clockwise to add only sufficient pressure of
conical roll against wire to alow rolling friction for
feeding without deforming.

FLANGE

Figure 5. Hub Assembly
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NOTE: The adjustment knob, once
properly set, need not be readjusted
unless wire of different size or qual-
ity is to be threaded.

1. Wind the spool counterclockwise to take up slack
between the spool and drive rolls.

IMPORTANT:

1. Do not push wire back through the
drive rolls. The wire may kink.

2. If the wire end is not straight, cut
off the bent part and remove burrs to
prevent jamming in the casing.

m. Pass the end of the gun casing through the casing
retainer (Eig._6).

n. Fit the casing through the drive roll housing near
the drive rolls so welding wire enters the end of the
casing inlet bushing.

0. Screw the retaining nut of the casing firmly into
the casing retainer.

p. Check that the casing inlet bushing is as close
to the drive rolls as possible without touching and
centered so wire cannot scrape against it. Align-



CAM
HANDLE

CASING
RETAINER
HOUSING

CASING RETAINER
HOUSING SCREW
(2)

CASING RETAINER

GUN
CASING .

CASING

RETAINER

NUT CASING
RETAINER
SCREW

/J

< )
Q/__—_'

CONICAL ROLL

A AN A

\ CASING INLE
BUSHING
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ment of the bushing with the drive rolls may require
moving the end of the casing assembly horizontally
toward or away from the drive rolls and/or shifting
the casing retainer housing. If any of these adjust-
ments are necessary, proceed as follows:

g. Back out the casing retainer screw sufficiently to
alow the casing to dide forward or backward. Bring
the casing inlet bushing close to the drive rolls and
retighten the screw.

r. Loosen the casing retainer housing screws, if re-
quired, sufficiently to alow movement of the housing.

s. Observing the drive rolls from the side of the
housing, the top of the casing inlet bushing should be
evenly spaced between the upper and lower drive rolls.
Retighten the screws.

2.7 CONNECTING FEEDER IN SYSTEM

a. The Feeder is interconnected (Fig.] 7) with a Con-
trol, welding power source, gun, and (if power source
does not contain a primary contactor) a secondary
contactor. This requires two water hoses (water-
cooled guns only), a gas hose, a multi-conductor cable,
and a contactor- to-feeder cable (or power source to
feeder). One of the water hoses (water-out-to- relay)
and the multi-conductor cable are supplied in a hose
and cable kit available in three sizes as shown[in _Tabld
[I. The other water hose is a customer-furnished,
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5/16-inch hose that connects the Feecier to the water
supply. The gas hose is a customer-furnished, 5/16-
inch hose that connects the Feeder to the gas supply.

b. If supply water pressure exceeds 75 psi, install
a water pressure regulator at inlet end of water hose.

c. If continuous water cooling for severe service
conditions is required, refer to control manual for
necessary re-connection of the control cable leads.

NOTE: For adequate cooling, water
must flow at the rate of at least two
pints per minute requiring a pres-
sure of about 30 psi. The gun will
not operate unless the water pres-
sure switch (factory-set at 25 psi)
is closed. However, in unusual
cases, a clogged or pinched water
line might generate enough back
pressure to close this switch even
with insufficient cooling water in the
system. For this reason keep end of
water drain hose visible at al times.

2.8 CONNECTING GUN TO FEEDER

a Attach the gun casing as explained if_paragraph
2.6 of the gun manual.
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TABLE Il

Hose and Cable Kits

Hose and Cable Hose and Cable Wire Hose Wire Hose
Length (ft. ) Kit Stock No. Stock No. Stock No.
15 23602203 23602205 23601196
50 23602203 23602206 23600979
100 23602257 23602284 23601301
TABLE 111
Cable Size Selector Guide
Feet
Amps. | 50 75 100 [ 125 | 150 | 175 | 200 225 | 250 | 300 | 350 | 400
100 2 2 2 2 1(12/0| 1/0| 2/0 | 2/0 | 3/0 | 4/0 | 4/0
150 2 2 1| 1/0 | 2/0|3/0]| 3/0]| 4/0
200 2 1 1/0| 2/0 | 3/0 | 4/0 | 4/0
250 2| 1/0 2/0| 3/0 | 4/0
300 1| 2/0 3/0| 4/0
350 [(1/0| 2/0 | 4/0
400 | 1/0 | 3/0 4/0
450 | 2/0| 3/0
500 |2/0| 4/0

b. Make all other gun connections as shown[in_Fig]
ure 8.

c. Anchor cables and hoses and flexible shaft on
strain relief[(Fig. 9) to prevent straining at connec-
tion points to the Feeder ‘as follows: -

1. Fasten hoses, casing and flexible shaft, if any,
side-by-side in order of decreasing hose diameter
under nose of frame. Leave a small amount of slack.

Section 111.

3.1 SAFETY REQUIREMENTS

Comply with all ventilation, fire and other safety re-
quirements for welding as established for industrial
applications. Reference as applicable:

a “Safety in Electric and Gas Welding and Cutting
Ouergﬂir?n". .. American Standards Association:
BI I 249.1 1958.

b. “Recommended Safe Practices for Inert- Gas
Metal-Arc Welding™. .. American Welding Society:
Bulletin A6.1, 1958,

Because of infrared radiation emitted by the high-in-
tensity arc in AIRCOMATIC welding methods, flash

2. Place clamping bar under this cluster. Apply
screws and wing nuts.

3, Tighten screws only sufficiently to hold the
cluster into place.

IMPORTANT:  Be careful not to flat-
ten the hoses éxcessively, Excessive
clamping may hinder flow through
the hoses.

OPERATION

goggles (medium-shade 1306 2101) are recommended
in addition to helmet for the operator and near-by per-
sonnel. The welding wire (electrode) and all metal
parts in contact with it are electricaly energized while
welding, requiring periodic inspection of cables for
Erokergi insulation, water leakage, and other electrical
azards.

CAUTION

WHENEVER STEPS ARE TAKEN
TO REMOVE AND REPAIR SUCH
HAZARDS, PLACE ALL POWER
coNTRoLsoFF AND DISCONNECT
ALL ELECTRICAL CABLING FROM
POWER SOURCES.
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3.2 GENERAL

The Feeder should only be operated when connected
within an AIRCOMATIC welding system, This sec-
tion covers only pre-weld reguirements such as setting
the wire feed speed dial, a pre-weld checklist, an
operating sequence[ (Fig. 110) and inspection during and
after operation. As additional aids toward understand-
ing this system, a schematic diagram[{Eig. 111) and
wiring diagram[(F1g. 112) are included at the end of
this section.

TA

Functions of

The location and function of the controls used in the
operation of the Feeder are listed in[Table TVl Also
listed are components closely related to Feeder

operation.

3.3 SETTING WIRE SPEED DIAL

of the wire feed speed dial

Manually set the desired wire feed speed on the dia
(Fig. ’3), as follows:

BLE IV

Controls and Selected Electrical Components

Function

Control or

Component Symbol
Wire Feed Speed RII
Potentiometer
Did

R113

PUSH- PULL SW107
Switch[ (Fig_4)
LOCAL-REMOTE SW103
Switch[{Fig._4)
Tachometer- TG101
Generator [Eig—4)
Solenoid: BS101

Brake [(Fig.11)

Gas (Fig. 112) GS101

Water [(Fig.112) wslol

For manual setting of desired wire feed
speed. Rated: 0-20, 000 ohms, 5W, con-
tinuously variable.

Functions in paralel with Rlll when PUSH-
PULL switch SW107 is in PULL position to
adapt RIIl for pull operation.

PUSH position (for push guns) opens brake
solenoid circuit to apply drag on wire reel,
PULL position (for pull guns) closes brake
solenoid circuit to retract brake and remove
drag.

LOCAL position switches Wire Feed Speed
Potentiometer (RIII) into motor control
circuit so that speed can be hand-set at
pane did,

REMOTE position switches RIIl out of and
Remote Control (R112) into motor circuit
so that speed can be set on the remote
control.

Produces electrical equivalent of existing
motor speed for motor control circuit in
control unit.

Retracts brake during pull operation of
Feeder when energized by pull gun trigger,
Upon release of trigger, brake engages.

Allows gas flow during push or pull opera-
tion of Feeder when energized by gun
trigger,

Allows water to flow during push or pull
operation of Feeder when energized by
gun trigger.
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a. Wire Jog Sequence
Throw SW101 (wait 30 seconds)
Push SW106 (jog button)

)
CR104 P. U.
i

L2 v
CR105 P. U. BS101 P. U. *
(motor runs) (brake releases)

(wire feeds)

Release SW106
1
L2 ¥
CR105 D. O. BS101 D.O. *
(motor stops) (brake applied)
(wire feed stops)

b. Wire Feed Selector in ""Run-in Start” Position

SW102 in run-in start position
SW104 (pressure switch closed)
Throw SW101 (wait 30 seconds)

Pull SW105 (weld trigger)

CR103 P. U.
|

v v ¥ [
TDR101 P. U. wWC. P.U. CR105 P. U. BS101 P. U. *
(motor runs) (brake released)

(wire feeds)

GS101 P.U. WSI101 P. U.
(gas and water flow)

Wire touches work
arc established
c. Wire Feed Selector in "'Scratch Start'’ Position
SW102 in scratch start position
SW104 (pressure switch) closed
Throw SW101 (wait 30 seconds)
¢
Pull SW105 (weld trigger)
CR103 P. U.
|
v 4
TDRI101 P. U. wC. - P.U.
GS101 P.U. WwS101 P.U. ) Scratch wire on work
(gas and water flow) CRI01 P. U.
arc established
CR102 P. U.
1
CR105 P. U. BS101 P.U.*
(motor runs) (brake released)
(wire feeds)
d. End of Weld Sequence
Release SW105l (weld trigger)
CR103 D. O.
1
¢ ¢ )
TDR101 D. O. CR105 D. O. BS101 D.O.*
(starts timing) (motor stops) (brake applied)

(dynamic braking)
(wire stops feeding)

TDR101 Times Out

GS101 D.O. Sw101 D.O.
(gas and water stop flowing)

*Only if SW107 in PULL (closed) position.

Figure 10. Sequence Chart, Wire Feeder Operation
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a. Take reading of dia when set a a minimum (zero)

position,

b. Add desired wire feed speed to this reading in
inches-per-minute,

c. Set dia to sum of steps a and b above,

Example: If minimum is 55, and the desired wire
feed speed is to be 185 ipm, set dia at 240.

3.4 PRE-OPERATION CHECKS
a Turn main power switch ON at control.

b. Actuate gun trigger.

c. Look for leaks at hose connections and around
equipment, and tighten or repair.

d. Look for signs of overheating and burning at
electrical points, as evidenced by brownish discolor-
ation, smoke, or odor.

e, Hold gun trigger or jog button depressed for an
interval of 15, 30, or 60 seconds. Measure the amount
of wire output at gun to ascertain actual wire feed speed.

f. Compare actual wire feed speed with desired speed
set on dia of panel to determine whether calibration of
dial potentiometer is necessary. If so, refer to the
Model AHC-B Control manual for calibration
instructions.

g. Turn OFF main power switch a Control.
3.5 PRE-WELD CHECKLIST
Before operating the Feeder make sure of the following:

a. All connections tight.

b. Wire in drive rolls properly seated for push gun
operation, or drive rolls removed for pull gun
operation.

c. Adjustment knob[(Fig. 4) properly set.

d. Lever on hub reel [[Fig. 5) locked,

e. Proper drag on wire reel (push gun only).

f. Proper belt tension (push gun only).

g. PUSH- PULL switch[ (Fig. ¥) in proper position
for the gun being used.

h. LOCAL-REMOTE switch[{Fig. #4) in proper
position.

i. Cover locked.
j. Wire feed speed dial [{Fig._3) properly set.
k. Water supply ON and end of drain hose visible.

|. Gas supply ON.
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3.6 CHECKS DURING AND AFTER OPERATION

During operation of the Feeder, check for signs of
leaks, and any unusual operating noises. If present,
turn main power switch at control OFF immediately.
After an operation, repeat the pre-operation checks.

3.7 SHUTTING DOWN SYSTEM

When operating during temperature above freezing,
shut down the system by turning main power switch at
the control OFF. Turn OFF gas and water supplies.
Disconnect the power cord of the control. When oper-
atingduring temperatures below freezing with a water-
cooled gun, shut down the system as follows:

a Turn water supply OFF. Disconnect water supply
hose.

b. Place main switch of power source OFF.

c. Set selector switch in control to SCRATCH
START,

d. Depress gun trigger to open water solenoid.
e. Use compressed air to blow out water lines.
f. Turn main power switch at control OFF,

g. Disconnect power cord of control.

h. Turn shielding gas supply OFF.

3.8 PRINCIPLES OF OPERATION

This AIRCOMATIC welding system needs only two
simple hand operations for welding after power is
turned on: (1) setting the wire feed speed dia on the
Feeder, and (2) pulling the gun trigger to energize the
circuit, The welding operation is programmed and
electronically controlled by the Model AHC-B Contral.
Welding wire is power fed, and cooling water and gas
are routed through the Feeder.

Feeding of the wire is accomplished by a motor and
drive roll_(Fig, #). The motor drives the drive rolls
through a pulley and timing belt arrangement within
the Feeder for pushing wire through a push gun, or it
drives a flexible shaft connected to drive rolls within
a pull gun which pulls the wire from the reel in the
Feeder, The drive roll housing within the Feeder in-
cludes a worm gear on an integral bearing-mounted
shaft to which a belt pulley is keyed. This worm drives
two worm gears, each keyed to a bearing-mounted roll
shaft. One shaft end holds a removable conical roll
wire guide fitting, The other holds a grooved roll
fitting. As the motor drives the belt pulley on the worm
shaft, the worm drives a worm gear and roll shaft on
either side of it. The welding wire, gripped between
the conical and grooved drive rolls, is thus pushed
toward the push gun. An inlet guide bushing admits
the wire to the drive roll housing, and after it has
passed through the drive rolls, the wire leaves through
an outlet guide bushing. It reaches the push gun
through a liner within a casing coupled to the outlet
guide bushing and connected to the gun. An adjustment



BRAKE
ADJUSTING
SCREW.

knob is provided for adjusting the pressure of the
conica roll shaft and fitting against the wire. An ad-
justment setscrew (factory-set) aligns the grooved
roll shaft. A cam handle on the assembly, when de-
pressed, actuates a spring-cam which moves the
conical roll shaft away from the welding wire to
facilitate wire-threading.

The wire reel mounts and locks on a hub assembly
[(Fig.13) which aso provides a braking surface (wheel)
for the shoe of the drag brake. The operation of the
brake is determined by the position of the PUSH-PULL
switch, In PUSH position, the brake remains engaged
and the brake shoe drags on the brake wheel of the hub
to control overrun of wire from the reel. In PULL
position, the brake is electrically released when the
trigger switch is pulled to eliminate drag so that the
reel is free as the wire is pulled by the gun. As soon
as the trigger is released, the spring loaded brake re-
engages with the brake wheel of the hub to stop wire
pay-out.

A brake adjustment device permits the adjustment of
the degree of friction between the brake shoe and the

hub brake whed to increase or decrease the amount
of drag and to compensate for brake wear.

Figure 14. Feeder Service Connections
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Flows of gas and water are routed through the Feeder
by the operation of a gas solenoid, a water solenoid,
and a water pressure switch[(Fig. 114). The gas
solenoid admits shielding gas from the gas source to
the gun nozzle. The water solenoid admits cooling
water from a source to the gun (water-cooled) and to
the current relay in the control. These services are
provided upon closing the trigger switch and a short
time after the trigger switch is released. A time delay
relay within the control provides for setting the post
flow time.

The water pressure switch is factory-set to close a a
water pressure of 25 psi. It keeps the system in-
operative unless inlet water pressure is at least 25 psi

The circuits of the Feeder are part of the circuitry of
the Control and gun, and include: a motor, a wire feed
speed potentiometer in the motor control circuit, a
gas solenoid, a water-solenoid, a water pressure
switch, and a brake solenoid, For details on the
functioning of these circuits, refer to the control
manual .

The operating sequence of the Feeder components is
listed inlﬁbﬂ.

Section 1IV. MAINTENANCE

4.1 GENERAL

This section covers inspection, preventive mainten-
ance and service, and repairs required to keep the
Feeder operating efficiently,

4.2 PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, tight-
ening, and making minor repairs designed to prevent
lay-up time of equipment for magor service and parts
replacement.

CAUTION

BEFORE MAKING REPAIRS TO THE
FEEDER MAKE SURE POWER
SWITCH AT CONTROLS IS OFF.

At least every 30 days check the Feeder as follows:

a. Look for signs of overheating of wires and
components.

Figure 15. Timing Belt Adjustment
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Figure 16. Adjustment Point for Timing Belt

b. Check timing belt for proper tension.

c. Check hose connections for leaks. Make sure
cables are secure.

At least every 60 days check the Feeder as follows:

a. Wipe away any dust, dirt and grime from Feeder.
Use an air hose, if necessary, to blow it out.

b. Tighten all loose wire connections. Repair or
replace any wiring with damaged insulation.

c. Tighten al mounting hardware.

d. Replace timing belt (Figl 15) if worn or frayed.
Check for proper belt tension.

e. Check brake[(Fig.]13) for proper adjustment.

f. Lubricate gear chamber of drive roll housing
[(Eig—4). Use a good grade of oil.

g. Make sure al switches are serviceable and wire
feed speed dial and potentiometer function properly.

4.3 REPLACING AND ADJUSTING TIMING BELT

The motor is mounted on a spring-loaded plate held on
a support of the carriage. This arrangement enables

52

adjustment of the timing belt tension. To replace the
belt, it is not necessary to disturb this adjustment.
The belt is eased off the pulleys and removed when
the adapter is taken off the motor. Belt adjustment,
however, is necessary whenever a motor is replaced.
Adjust the timing belf (Fig.115) by turning the motor
mounting bolts until the tension on the belt is as shown
in . Make sure the motor is approximately
parallel to the motor support, or the belt may run off
the drive roll pulley.

4.4 BRAKE ADJUSTMENT

To adjust the brake to increase or decrease the amount
of friction between the brake shoe and the hub brake
wheel or to compensate for brake shoe wear, proceed
as follows:

a. Unlock and open hinged cover.

b. Place lock lever of hub in vertica position. Re-
move wire reel.

c. Turn the brake adjusting screw[(Fig.]13) until
brake shoe makes light contact with the wheel.



d. Replace wire red and lock it.
e. Close and lock hinged cover.

f, Test for proper brake adjustment by measuring
the amount of wire overrun from a full spool of wire in
the PUSH mode. The overrun should be approximately
[/2-5/8-inch.

4.5 TROUBLESHOOTING

Whenever a malfunction occurs in the welding system,
refer to[Table_ M to determine whether the trouble can
be isolated to the Feeder. Then troubleshoot the Feeder
in accordance with [Table VT]to repair the trouble.
Reference to the sequence of operations [Fig._8),
schematic diagram [Eig. 9), and the wiring diagram

[(Fig_]l0) may be desirable.

TABLE V

Welding System Troubleshooting

Symptom Probable Cause Remedy
No welding arc with Welding power source a Turn ON.
power on and gun OFF.
trigger depressed.
. Contactor trouble. b. Check and repair
. Defective cable. C. Repair or replace,
. Mafunction in Control d. See Control manual.
. Malfunction in gun. e. See gun manual.
. Madfunction in f. Sed Table VTl
Feeder.
No gas flow with Gas source OFF. a Turn ON.
power on and gun
trigger depressed. . Clogged line. b. Repair or replace.
. Malfunction in gun. C. See gun manual.
. Madfunction in Control. d. See Control manual.
. Malfunction in e. See[ Table V
Feeder.
No water flow with Water source OFF. a Turn ON.
power on and gun
trigger depressed. b. Clogged line. b. Repair or replace.
. Malfunction in gun. C. See gun manual.
. Madfunction in Control. d. See Control manual.
No water flow with . Malfunction in e. Sed Table VIl
power on and gun Feeder.
trigger depressed.
No wire feed with Malfunction in Control. a See Control manual.
power on and gun
trigger or wire jog
depressed. . Malfunction in b. See[ Table V
Feeder.
. Malfunction in gun. C. See gun manual.
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TABLE VI

Feeder Troubleshooting

Symptom

Probable Cause

Remedy

No welding arc with
power ON and gun
trigger depressed.

No gas flow with
power ON and gun
trigger depressed.

No wire feed with
power ON, gun
trigger depressed,
or gun wire jog
depressed.

Excessive wire
payout in push
operation.

Wire slips in drive

rolls (push operation).

Timing belt slips off,
drive roll pulley.

o

Q

Clogged or pinched
water line.

Clogged water filter.

Low water pressure

Defective water pres-
sure switch SW104.

. Clogged or pinched
gas line.

Defective gas solenoid
GS101.

Empty spool or wire
broken near spool.
Spool locked by brake.

Wire jam up within
drive roll assembly.

Broken drive belt.
Belt slipping.

Defective motor
wiring or motor.

Insufficient drag on
reel.

Defective brake spring.

Faulty brake solenoid.

Improper conical roll
adjust ment.

Defective spring
within either roll
shaft .

Improper belt tension.

Motor misalignment.

Repair or replace,
Clean.

Check pressure
and remedy.
Replace.

Repair or replace.

Replace.

. Replenish or re-

thread wire.

. Adjust brake.

Loosen adjustment
knob and correct.

Replace.

. Adjust.

Repair or replace.

. Adjust brake.

Replace brake spring.
Replace.

Correct with adjust-
ment.

Replace.

. Adjust.

. Adjust.
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PART 5

AIRCOMATIC CONTRO

MODEL AHC-B
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Fig. 1 Model AH C- B Cent rol

Section 1.

1.1 SCOPE

This manua covers the description, installation, op-
eration, maintenance, and parts replacement for the
AIRCOMATIC Control, Model AHC-B [[Eig. 1),
which is used in manual Aircomatic welding.

1.2 DESCRIPTION

The Model AHC-B Control is an electronic panel used
in manual and semiautomatic AIRCOMATIC welding
operations to program the welding operation. It can
only be operated when connected within a system con-
taining an AIRCOMATIC welding gun, Model AHF-E
Push-Pull Wire Feeder, and a welding power source.
Such a system needs only two hand operations for weld-
ing after the power is turned on: a pre-setting of wire
feed speed on a dia of the Wire Feeder, and a pull of
the gun trigger. The Control automatically programs
the operation by timing and sequencing the gas flow,
water flow, wire feeding, and weld current. At the
end of the weld, it provides dynamic motor braking,
and, with pull-type guns, an electric brake for wire-
reel drag.

The Control is a compact steel enclosure with a hinged
door.

It contains an electro-mechanical weld programming
section, an electronic speed control section, a water-
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INTRODUCTION

cooled weld current relay. This 90-pound unit oper-
ates with an input of 115 VAC, 60 cps, and its power
lines are fused at 10 amperes. Dimensions are shown
in[Fig. 2.1 All interconnecting cables and hoses for
gas and water are brought into the enclosure through
the bottom.

1.2.1 CONTROL COMPONENTS

A current relay applies welding current from the
power source. It contains two welding cable lugs and
a water connection gland.

Three fuses protect the Control circuitry: two power
line fuses and a 1/4 amp fuse for a full-wave rectifier
in the speed control section.

The weld programming section receives the input
power, energizes the speed control section, and uses
a time-delay relay and a number of control relays.
These sequence the integrated welding steps such as
feeding weld current, wire, and gas and water flow
once the gun trigger is pulled.

The speed control section electronically regulates the
motor to produce the desired wire feed rate set man-
ually on the wire feed speed dial of the feeder. It
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contains a printed circuit board with a rectifier, am-
plifiers, voltage regulators, resistors, capacitors,
and a saturable reactor. These comprise a full-wave
rectifier, a motor control circuit, and a motor-run
circuit.

1.2.2 OPERATING CONTROLS AND INDICATORS

The controls and indicators used for operation of the
Control are a main power switch, a power-ON indi-
cator lamp, a wire feed selector switch, a wire feed
calibration rheostat, and a rough-service lamp re -
sister.

Section 1.

This section covers installation of the Control and
interconnection with all basic components needed for
the operation of an AIRCOMATIC welding system.

2.1 UNPACKING, INSPECTION AND ASSEMBLY
Unpack the Control carefully so as not to damage any
parts or mar any finished surfaces. Check the en-
closure, both inside and out, for any signs of damage,
Unwrap the tubes and capacitors, and install these on

the Control chasSis (Fiy. 3). Report any damage im-
mediately to your nearest AIRCO representative.
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1.3 SUPPORTING EQUIPMENT

Supporting equipment includes other basic components
which must be used in a system with the Control such
as an AIRCOMATIC push or pull welding gun and a
Model AHF-E Push-Pull Wire Feeder.

INSTALLATION

2.2 LOCATION AND MOUNTING

Choose a location for the Control that will have free
and easy access. Allow for complete opening of the
tinged door. Make certain there will be sufficient
space for connecting cables and hoses at the base,

Secure the Control to a wood panel. Place it so that
the Power-ON lamp atop the Control will be at aver-
age eye-line height.
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Fig. 3 Tube and Fuse Location

2.3 CONNECTING CONTROL

After making sure that the main power switch [(Fig._4)
is OFF, connect Control in accordance with intercon-
nection diagram [(Eig. 5) as follows:

a. Plug the power cord into a 115 VAC supply,

b. Insert the two groups of leads of the multi-con-
ductor cable (part of the hose and cable kit described
in the feeder manual) through the cord grip in the
bottom of the Cent rol. Connect the group containing
the larger number of leads to the proper terminals
on termina strip TS101. (The numbers on the leads
correspond to the points on the termina strip to which
they attach, ) Connect the other group of leads to the
proper terminals on terminal strip TS104. Secure
the cord grip.

c. If a secondary weld contactor is used, bring the
cable from the contactor coil through the’ rear cord

grip of the Control.
and 106 on TS102.

Attach the leads to points 157

d. If a water-cooledgun is to be used, attacha 5/16
ID hose from the drain to the right hose connector.

e. If a water-cooled gun is to be used, attach the
water hose (part of the hose and cable kit described
in the feeder manual) from the feeder to the left hose
connector.

f. Connect a welding cable from the left hose con-
nector to the workpiece. See[Table I]for the correct
size,

g. Connect a welding cable from the right hose con-
nector to the negative (-) termina of the power source.
See[Table 1] for-the correct size.

TABLE 1. Cable Size Selector Guide

Feet
Amps 50 75 100 125 150 175 200 225 250 300 350 400
100 2 2 2 2 1 1/0 1/0 { 2/0 2/0 3/0 | 4/0 | 4/0
150 2 2 1 1/0 | 2/0 3/0 3/0 | 4/0
200 2 1 1/0 | 2/0 3/0 4/0 4/0
250 2 1/0 | 2/0 | 3/0 4/0
300 1 | 2/0 | 3/0 | 4/0
350 1/0 2/0 4/0
400 1/0 3/0 4/0
450 2/0 3/0
500 2/0 4/0
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Fig. 4 Model AHC-B Control (Inside View)

2.4 RUN-IN OR SCRATCH-START MODES

Selection of the starting mode, RUN-IN or SCRATCH-
START, depends upon the type of wire and welding
power source to be used. Refer td_Table Tl

TABLE II. Selection of Wire- Feed Starting Method

Power Source Type

Drooping
Character-

Wire Type istic CAV or RAV

Aluminum, Magnesium,| Scratch-Start| Run-InStart
Copper, and Copper or
Base Alloys Scratch Start

Others Run-In Start | Run-InStart
or

Scratch Start | Scratch Start
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2.5 SETTING POST-WELD GAS AND WATER FLOW

a. Adjust the timer on the time-delay relay
(TDR101).

NOTE: The timer is factory-set
for 5 seconds of post-weld gas and
water flow. The adjusting screw has
a calibrated range of 0 to 99.

b. Turn main power switch [Fig._4) OFF.

c. Open Control door. Check reading of adjusting
screw.

d. Turn adjusting screw counterclockwise to IN-
CREASE time flow interval, and clockwise to de-
crease.
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Section II1.

3.1 SAFETY REQUIREMENTS

Comply with al ventilation, fire, and other safety re-
guirements for welding as established for industrial
applications. Reference as applicable:

a “Sdafety in Electric and Gas Welding and Cuittin
t?r?eﬁgjﬂs 49%nerlcan Standards Association: Bulle-

b. “Recommended Safe Practices for Inert-Gas
Metal-Arc Welding”, American Welding Society:
Bulletin A6. 1, 1958.

Because of infrared radiation emitted by the high-
intensity are in Aircomatic welding methods, flash
goggles (medium-shade 1306 2101) are recommended
in addition to helmet for the operator and near-by
personnel. The welding wire (electrode) and all metal
parts in contact with it are electrically energized while
welding, requiring periodic inspection of cables for
ﬁrokergl insulation, water leakage, and other electrical
azards.

CAUTION

WHENEVER STEPS ARE TAKEN TO
REMOVE AND REPAIR ELECTRI-
CAL HAZARDS, PLACE ALL POW-
ER CONTROLS OFF AND DISCON-
NECT ALL ELECTRICAL CABLING
FROM POWER SOURCES.

3.2 GENERAL

The Control can only be operated when connected
within a welding system. This section covers only
preweld requirements, and operation sequence, cali-
bration, and checks during and after operation.

3.3 PRE-WELD REQUIREMENTS

Before operating the Control in a welding system:

a. Turn main power switch (SW101) [Fig. 4) OFF.

b. Make sure all connections of hoses and cables
are tight.

c. Set wire feed selector switch (SW102) in
SCRATCH-START or RUN-IN position,

d. Check for proper adjustment of time-delay relay.

e. Close control door.

f. Turn main power switch (SW101) ON. Allow at
least a 30-second warm-up interval for equipment
before welding.

3.4 OPERATION

Operation of the Control in an energized welding sys-
tem is remotely controlled by the trigger or wire jog
on the gun.
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OPERATION

3.5 OPERATION CHECKS

During operation of the Control to insure proper oper -
ation.

a. Carefully open Control door. Make sure lamp
glows when power switch is ON.

NOoTE:  This lamp goes out when
guntrigger or wire jog is depressed.

b. Check for leaky hoses. Shut downsystem before
making any repairs.

After operation of the Control, check for leaks and
look for signs of overheating at electrical points as
evidenced by brownish discoloration, smoke or odor.
Recheck interconnections, or troubleshoot as neces-
sary.

3.6 OPERATING SEQUENCE

During a system operation, the Control performs four

sequences (Figs] 6, 7, and 8):

a. Wire jog sequence for advancing wire without
gas and water flow.

b. Run-In Start sequence for feeding wire with gas
and water supplies.

c. Scratch-Start sequence for supplying gas and
water, but feeding wire only after wire electrode is
scratched against workpiece.

d. End of weld sequence,
3.7 SHUTTING DOWN CONTROL

To shut down Control, turn power switch (Fig. ¥) OFF.

NOTE: At freezing temperatures,
purge water lines before turning off
the Control.

3.8 PRINCIPLES OF OPERATION

3. 8.1 PROGRAM SECTION

After the gun trigger is pulled, the program section
receives the input power, energizes the speed control
section, and uses a time-delay relay and control relays
to sequence the weld current, wire, gas, and water
flow.

When the input voltage is impressed across the sec-
ondary of transformer T101S and the gun trigger is
pulled, control relay CR103 is energized. It oper-
ates the time-delay relay TDR101 which in turn ener-
gizes the gas and water solenoids. The time-delay
relay also governs the time interval during which gas
and water flow after the gun trigger is released. This
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X SATURABLE REACTOR hi) NOTES - | 4%0V.D.C V110
3 ' i
T TRANSFORMER I.- SEE WIRING DIAGRAM FOR ALL INFORMATION ON JUMPERS. ‘ c2086 678
TDR TIME DELAY RELAY CR 0} 2- THIS LEAD IS NOT USED AND SHOULD BE TAPED. i ‘55V3A°TT
: PEN ON DROP OUT UNLESS OTHERWISE NOTED ALL RESISTORS ARE RATED AT | WATT AND THE |
TODO TIMES OPEN ON D RESISTANCE IS IN OMMS. THE LETTER "K* FOLLOWING TME YALUE OF A RESISTOR
s TERMINAL STRIP ELECTRODE MEANS THOUS AND, THE LETTER "M" MEANS MILLION. FOR EXAMPLE ._.... RESISTOR !
\ ELECTRON TUBE Y] R108 1S MARKED S0K,IT'S VALUE THEREFORE IS5 50,000 OHMS {
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W WE‘LD(S.‘ ! 443 15 102CR 101 1-52 CR102 146 AND THE CAPACITY 1S IN MICROFARADS |
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0102 py o TS 102 . |
WELD pio2 :
j
i

GUN

50102
4 350 T

o—_
SWI05449 “ap02 TS 107 SWI04

75107

(MOTOR -RUN CIRCUIT)

PROGRAM SECTION

AIRCOMATIC SPOT

102

SwW 10!
Ts(o!l
104

Flo2
104

(PRESSURE SWITCH) ACCES SORY \ g
WIREJOG pine  emina - . CRIQs, e e e e e e o — —  — — — e E— ——— . e - = em . — o~ ——— = —— —
4y PLI02 351 0193 pLio3 s
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Fig., T Schematic Diagram
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a. Wire Jog Sequence

Throw SW101 (wait 30 seconds)

Push SW106 (jog button)

)
CR104 P. U.
1

¢
CRI105 P. U.
(motor runs)

(wire feeds)
Release SW106
1

K 4
BS101 P.U. *
(brake releases)

¢
CR105 D. O.
(motor stops)
(wire feed stops)

b. Wire Feed Selector in ""Run-in Start’ Position

SW102 in run-in start position
SW104 (pressure switch closed)
Throw SW101 (wait 30 seconds)

Pull SW105 (weld trigger)

BS101D. O. *
(brake applied)

CRI103 P. U.
v ¥ Y/
TDR101 P. U, wC.P.U. CRI105 P. U. BS101 P.U. *
| (motor runs) (brake released)

GS101 P, U. WsS101 P. U. |
(gas and water flow) !

(wire feeds)

Wire touches work
arc established
c. Wire Feed Selector in ""Scratch Start” Position
SW102 in scratch start position
SW104 (pressure switch) closed
Throw SW101 (wait 30 seconds)
Pull SW105 (weld trigger) -
CR103 P. U.
Y
v v
TDR101 P. U. wC. - P.U.
GS101 P.U. WS101 P.U. Scratch wire on work
(gas and water flow) CR101 P. U.
arc established
CR102 P. U.
CR105 P. U. BS101 P.U. *
(motor runs) (brake released)
(wire feeds)
d. End of Weld Sequence
Release SW105| (weld trigger)
CR103 D. O.
1
J ) )
TDRI101 D. O. CR105 D.O. BS101 D. O, *
(starts timing) (motor stops) (brake applied)

(dynamic¢ braking)
(wire stops feeding)

TDR101 Times Out

—
GS101 D.O. SwW101 D.O,
(gas and water stop flowing)

*Only if SW107 in PULL (closed) position.

Fig. 8 Sequence Chart
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relay contains an adjustable timer calibrated from 0
to 99. The program-section contains a circuit for a
brake solenoid (BD101) located in the feeder. This
releases an  electro-mechanica  breéke on the wire
reel for pull guns. This section is also provided with
an input receptacle for an AIR SOMATIC spot acces-
sory used for spot-welding, The power input of the
section passes through the gun trigger and a water
pressure switch (SW104) factory-set at 25 psi, so that
even though the gun trigger is depressed, the Control
remains inoperative if there is insufficient cooling
water in the system.

3.8.2 SPEED CONTROL SECTION

The speed control section electronically regulates
the speed of the wire feed motor to produce the re-
quired wire feed speed. It contains a printed circuit
board with a rectifier, amplifiers, voltage regulators,
resistors, capacitors, and a saturable reactor. These
comprise a full-wave rectifier, a motor control cir-
cuit, and a motor-run circuit. The rectifier converts
input AC to filtered, regulated DC for the control cir-
cuit. The control circuit uses a dual triode to am-
plify the electrical equivalent of the motor speed from
a tachometer-generator on the wire feed motor. Onto

this voltage, it superimposes the electrical equivalent
of wire feed speed. The resultant voltage is ‘applied,
through the saturable reactor, to the motor-run circuit
which uses a thyratron to regulate the speed of the
wire feed motor. Thus, the motor speeds up or slows
down, depending on the relation of its speed to that set
on the dial. When the gun trigger switch is energized,
the motor-run circuit is in a relay condition. This
places the motor armature in series with the motor
field, Release of the trigger sets up a relay condition
which places the armature in parallel with the field,
and in series with a 50-watt lamp so that dynamic
braking occurs, and the lamp glows. Hence, the lamp,
when lit, indicates a stand-by condition of the motor
(no wire feed). This is the same condition that exists
when only the main power switch (SW101) is turned ON.

3.8.3 ELECTRIC BRAKE FOR WIRE REEL

In pull-type gun systems, the Control electrically re-
leases a brake in the Wire Feeder to prevent drag on
the wire reel. When the gun trigger or jog switch is
energized, control relay CR103 or 104 in the Control
[(Fig—P) energizes brake-solenoid (BS101) in the feeder
to release the brake on the wire reel hub.

INDUCTOR, L1101t

RESISTOR. R104

RESISTOR. RIO

CAPACITOR. C101

RESISTOR. R107

SATURABLE
REACTOR, SX101

TRANSFORMER, T102

CONTROL

CAPACITOR, C104

RELAY, CR104

RESISTOR. R108

RESISTOR R109
RESISTOR. R101

TIME DELAY
RELAY. TDR'O3

CONTROL
RELAY. CR10S

CONTROL
RELAY. CR104

CONTROL
RELAY. CR103

Fig. 9 Control Components
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Section

4.1 GENERAL

This section covers inspection, preventive mainte-
nance. and service and repars required
Control at minimum standards for efficient operation.

4.2 PREVENTIVE MAINTENANCE

4.2.1 EVERY 30 DAYS
At least every 30 days, check the Control:

a. Turn main power switch [Fig._4) OFF.

b. Open Control door. Look for signs of overheat-
ing or burning of wiring or components.

c. Make sure tube and other plug-in parts are
secure.

d. Check that all
tight.

e. Look for signs of physical damage inside or out-
side of Control.

cable and hose assemblies are

4. 2.2 EVERY 60 DAYS
At least every 60 days, perform the following:

a. Turn main power switch (Eig._4) OFF.
Control door.

b. Wipe away dust, dirt, and grime. Use an air
hose, if necessary, to blow it out of Unit.

c. Tighten all loose wire connections. Repair or
replace any wiring with damaged insulation.

d. Tighten all mounting hardware.

Open

4.3 CALIBRATING PROCEDURE

A calibration rheostal {Eig.14) is provided in the Con-
trol for calibrating the front-panel dial of the wire feed

to keep the

1IV. MAINTENANCE

speed potentiometer on the feeder.
to calibrate the dial as follows:

Use this rheostat

a. Choose an interval of time (15, 30, or 60 seconds)
for testing a wire feed operation. (The greater the
interval, the more accurate the test.)

b. Set dial on feeder for desired rate of wire feed.

c. Operate system (jog or trigger on gun depressed)
to feed wire only for interval of time selected.

d. Measure output of wire fed from gun. Convert
this to inches-per-minute.

e. Check this output in inches-per-minute with op-

timum suggested by appropriate chart of_Figure 10
for dial setting used in test.

f. If output is less than optimum suggested, turn
rheostat clockwise slightly. Repeat steps a through
e. If it is more, turn rheostat counterclockwise and
repeat operation.

NOTE: Calibration is complete
when the actual wire output speed
matches the optimum suggested by
the charts.

4.4 TROUBLESHOOTING

Whenever a malfunction occurs inthe welding system,
refer to[Table 11 ]to determine whether the trouble
can be isolated to the Control. Troubleshoot the Con-
trol in accordance with[Table TV]

NOTE: Before troubleshooting
make sure system has adequate in-
let water pressure.

1400
—

1200

200 400
DiAL CALIBRATION

1000

8OO

WIRE FEED SPEED-INCHES/MIN,

e
800 1000

- - - PULL GUN
- - - PUSH GUN

Fig.
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TABLE Ill. Troubleshooting System

Symptom Probable Cause Remedy
No welding arc with power ON and gun a Welding power source OFF a. Turn ON.
trigger depressed b. Contactor trouble b. Check and repair.
c. Defective cable C. Repair or replace.
d. Malfunction in Control d. Sed}iTaﬁlm]
e. Mafunction in gun e. See gun manual.
f. Mafunction in Wire Feeder f. See Wire Feeder
manual.
No gas flow with power ON and gun a Gas source OFF a Turn ON.
trigger depressed b. Clogged line b. Repair or replace,
¢. Mafunction in gun C. See gun manual.
d. Malfunction in Control d. Sed‘_%‘aﬁm
e. Mafunction in Wire Feeder e. See Wire Feeder
manual.
No water flow with power ON and gun a. Water source OFF a. Turn ON.
trigger depressed b. Clogged line b. Repair or replace.
c. Mdfunction in gun C. See gun manual.
d. Malfunction in Control d. S&E%‘aﬁlml
e. Malfunction in Wire Feeder e. See Wire Feeder
manual.
No wire feed with power ON and gun a. Mafunction in Control a. See[Table 1V]
trigger or jog depressed b. Malfunction in Wire b. See Wire Feeder
manual.
¢. Malfunction in gun C. See gun manual.

4.5 CIRCUIT REPAIRS

The circuits withinthe Control are designed for long-

life and trouble-free operation.

The speed control

section consists of a printed circuit board, a replace-
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able unit. Hence, troubleshooting and repairs by the
user should be limited to replacement of plug-in parts.
Components such as transformers, resistors, capaci-
tors, etc. should be checked and replaced by skilled
personnel only. Use[Table TV ]as a guide.



TABLE V. Troubleshooting Control[{Eigs_ ¥ and 8)

Symptom

Probable Cause

Remedy

Power-On Lamp atop Control does not
glow with main power switch ON

No welding arc with power on and gun
trigger depressed

No wire feed with power on and gun
trigger or jog depressed

No wire feed with power on, wire
selector switch SW102 in RUN-IN
position, gun trigger depressed

No wire feed with power on, wire
selector switch SW102 in SCRATCH-
START position, gun trigger de-
pressed, and wire electrode scratched
on work

No gas or water flows with power on,
and gun trigger depressed

—TQToaN T oo 20T o

oo

a=

No primary power

Defective fuse F101 or F102
Defective lamp
Defective switch

Defective control relay CR103
Defective control relay CR101
Defective wiring associated

with steps a b, or c, above

Defective transformer T101

Defective control relay CR104
Defective control relay CR105
Defective thyratron V101
Defective amplifier V105
Defective regulator V103, V104
Defective rectifier V102
Defective transformer T102
Defective reactor SX101
Defective transformer T101

Defective control relay CR103
Check steps b through i above
for wire jog condition

Defective control relay CR103
Defective control relay CR102
Check steps b through i above
for wire jog condition

Defective control relay CR101

Defective control relay CR103
Defective time-delay relay
TDR101

Defective wiring to gas or
water solenoid in Wire Feeder

aooT @

oo

o

o Y N )

oo

Connect power cord
to primary source.
Replace.
Replace.
Replace,

Replace.
Replace.

Check continuity
and repair or re-
place.

Replace.

Replace.
Replace.
Replace
Replace.
Replace.
Replace.
Replace.
Replace.
Replace,

Replace.
Replace neces-
sary parts.

Replace,
Replace
Replace neces -
sary parts.
Replace.

Replace.
Replace.

Repair or re-
place.
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TABLE V. Functions of Electronic Component§ (Figs. I & 9)

Components Symbol Function

Capacitors C101 (.001 mf, 600 WVDC) thyratron g-rid capacitor prevents thyratron
from firing due to undesirable voltages inthyratrongrid circuit.

C102 (10 mf, 450 WVDC) filter capacitor for output of full-wave rectifier

C103 VI 02.

C104 (0.5 mf, 600 WVDC)used with resistors R108 and R109 to improve
response of motor to sudden changes in load or wire feed speed.

Fuses F101 (10-amp) in 115 V, 60 cps input lines to protect Control circuits

F102 against overloading.

F103 (1/4-amp) protects full-wave rectifier V102.

Indicator IL Glows when main power switch SW101 is ON.

Inductor L101 (8 henrys) filters AC ripple from rectifier V102 output.

Relays CR101 (Single-pole, double-throw) current relay, picks up at approximately
100 amperes when weld power source current flows in welding
circuit; energizes CR102 for “scratch-start”.

CR102 (Double-pole, double-throw) picks up at about 11 volts to energize
CR105 during “scratch-start” operation.

CR103 (Four-pole, double-throw) weld relay, energized when gun trigger
is depressed; energizes TDR101 for gas and water flow, WC relay
for weld current, and CR105 for operation of wire feed motor.

CR104 (Four-pole, double-throw) picks up when wire jog on gun is de-
pressed to energize CR105 to enable wire feed without gas and
water flow.

CR105 (Four-pole, double-throw) picks up when gun trigger or wire jog is
depressed to operate wire feed motor by placing motor armature in
series with field; when trigger or jog is released, places armature
in parallel with field for dynamic braking.

TDR101 (Single-pole, double-throw) pneumatic off-relay; energizes gas and
water solenoids in Wire Feeder to apply shielding gas and cooling
water at gun; also times and limits post-weld flow of gas and
water.

Resistors R101 (4000 ohms, 5 watts, fixed) In series with AC winding of saturable
reactor SX101 to supply a phase-shifted voltage to thyratron V101.
Amount of phase-shift determines wire feed motor speed.

R102 (220, 000 ohms, 1 watt, fixed) Limits current to grid of thyratron
Viol.

R103 (50 watts, 125 volt, lamp bulb) Used in dynamic braking at end of

weld cycle when gun trigger is released.
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TABLE V. Functions of Electronic Components (Figs. I7 & 9) (Continued)

Components Symbol Function

Resistors (cont) R104 (20, 000 ohms, 10 watts, fixed) Used with voltage regulators V103 and
V104 to regulate voltage to amplifier V105 and wire feed speed poten-
tiometer R111 in Wire Feeder.

R105 (330, 000 ohms, 1 watt, fixed) Voltage dropEJ/ing resistor in plate cir-
cuit of VIO5A which limits voltage to grid of V105B.

R106 (1 megohm, 1 watt, fixed) Prevents current flow to grid of V105B.

R107 (220,000 ohms, 1 watt, fixed) Prevents current flow to grid of V105A.

R108 (50,000 ohms, 10 watts, fixed) Voltage divider across output of

R109 tachometer-generator on motor shaft. Voltage across R108 with that

of capacitor C104 improves response of motor to sudden changes in
load. Voltage across R109 is added to that of wire feed speed poten-
tiometer R111 in Wire Feeder (hand-set for desired speed), and
amplified by V105. The result is then applied through saturable re-
actor SX101 to thyratron V101 to alter motor speed.

R110 (30.000 ohms, 10 watts, fixed) Supplies necessary reference voltage
to wire feed speed potentiometer in Wire Feeder.
R114 (20,000 ohms, 4 watts, variable) Used for fine calibration of wire
feed speed potentiometer RIIl in Wire Feeder.
Saturable SX101 Part of phase-shift circuit for control of wire feed motor.
Reactor
Switches SW101 (Double-pole, double-throw) Control circuit switch connects Control

components to 115 VAC supply.

SW102 In SCRATCH START position, only gas and water are supplied to gun
when gun trigger is depressed, and wire must be scratched on work-
piece to supply weld current and wire. In RUN-IN position, wire,

weld current, gas, and water are supplied at gun when gun trigger is

depressed.
Transformers T101 Supplies 25.2 VAC to gun controls and coils of CR103 and CR104.
T102 Power transformer, supplies the following AC voltages. 180 V to

thyratron V101 plate; 50 V to phase-shift windings in motor-run
circuit; 2.6 V to thyratron filament; 640 V to rectifier V102; 5 V to
rectifier filament; and 6.3 V to amplifier V105 heaters.

Tubes V101 Thyratron C3J controls speed of wire feed motor by regulating
voltage in motor-run circuit.
V102 5Y3 full-wave rectifier rectifies input AC for use by motor control
circuit.
V103 0B3 voltage regulators keep output voltage of thyratron V101 con-
V104 stant for motor control circuit.
V105 12AT7 dual triode combines output voltage of tachomete r-generator on

Wire Feeder motor (voltage equivalent of motor speed) with voltage
equivalent of desired wire feed speed (hand-set on wire feed speed
potentiometer) for use by motor control circuit.
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INSTALLATION, OPERATION, AND MAINTENANCE
for

WATER CIRCULATING UNIT
section 1. INTRODUCTION
1.1 SCOPE

This manual provides instructions for installation, operation, and maintenance, for

the AIRCO heavyduty Water Circulating Unit. This Unit recirculates water or other fluid to cool welding equipment.

1.2 DESCRIPTION

The Unit consists of a sturdy rectangular steel tank and cover on top of which is mounted a heavy-duty motor coupled to a
rotary pump. A toggle switch on the motor starts and stops the 115/230 volt ac motor. The Unit can supply sufficient
coolant up to a 40-foot head, The approximate dimensions (in inches) for the Unit are shown in [Eigure 1 ]

PLUG BUTTON

‘, S
; WATER BLOCK /

$o °

STRAINER

IO GAL
TANK

IO‘/B

24
“|/2||

ALL DIMENSIONS ARE APPROX.

Figure 1. Dimensions (40 Gall Unit Shown)

The discharge line of the Unit has a safety relief valve which bypasses the equipment and allows coolant to go directly to the
tank when discharge back pressure exceeds the relief-valve pressure setting.

The tank is supplied with four hold-down clamps intended to keep it from shifting in service. The interior of the tank is
coated with a rust-resisting paint.

The bronze water pump is a rotary-gear type with a stainless steel shaft. Carbon shaft bearings are lubricated by the liquid
being pumped. A positive mechanical-type lip seal on the pump-coupling shaft needs no mechanical adjustment.
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Section 1. INSTALLATION

2.1 MOUNTING AND CONNECTIONS

a. If the Water Circulating Unit is used in a moving vehicle,
use the four hold-down clamps supplied as shown [D_Figure 2.]

b. Attach the coolant inlet hose of the welding device to
the connection on the water block marked WATER IN.

c. Attach the coolant outlet hose of the welding device to
the connection on the water block, marked WATER OUT.

d. The motor comes equipped with wire and plug for 115-
volt ac operation. For 230-volt operation, change the wire and
plug and refer td_Eigure 3] to convert the motor.

e. Plug the circulator motor line cord into a suitable power
outlet and attach the ground wire to a suitable ground connection.

IMPORTANT

The motor must run continuously. Never con-
nect the Water Circulating Unit so its motor
starts and stops with each operation of a weld-
ing contactor. The cooling efficiency of the
unit will be hampered and the starting wind-
ing in the motor may burn out.

2.2 LUBRICANT

The life of the Water Circulating Unit pump increases if a lubri-
cant is added to the water in the tank. A quart of Socony-
Vacuum, Solval No. 1535, stock no. 23900404 is supplied with
each Unit. A quart should be added to every 10 gallons of water.

Where freezing conditions may be encountered, permanent type
anti-freeze must be added. The proper quantity of anti-freeze to
be added will depend on the lowest expected temperature in the
area and quantity of water. Anti-freeze may be used as a sub-
stitute for the lubricant.

HOLD-DOWN
CLAMP

¥

l
~4_

L— -

Figure 2. Circulator Mounting

O
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|
|
|
|
|
@ 3 i 3
2 |
|
|
l

O
S

4

O O

L! LI

230 VOLTS 115 VOLTS

Figure 3. Motor Jumper Location

Section IIl. OPERATION

HELIWELD and AIRCOMATIC equipment may be operated at their full rated current for at least three hours continu-
ously. This duty cycle is based on a 40°F (22.3°C) coolant temperature rise above an 80° F (26.7°C) ambient when used

with arc-welding devices.

IMPORTANT

Coolant temperature should never exceed 120°F (49°C).

76



IMPORTANT

A maximum relief valve setting of 40 psi must be maintained.
Higher pressure may overload the motor or cause damage to the
hoses. At least a 30 psi relief valve setting must be maintained
to assure an adequate coolant supply to equipment.

Section IV. MAINTENANCE

4.1 GENERAL

The water circulating tank should recleaned periodical lyandreplenished with fresh water and lubricant. Oilthe motor shaft
bearings several times a year with a good grade of light motor oil. The pump bearings require no lubrication other than that

| CAUTIONI

Unplug motor from power before making any motor repairs or
replacements.

provided by the coolant.

4.2 CARBON BEARING REPLACEMENT

It is generally advisable not to replace carbon bearings in the field.
This operation requires tools and experience. If done improperly
it can ruin the pump and/or burn out the motor. Usually, when
carbon bearings are worn out, body and cover casting are equally
worn, and replacement of the whole assembly is indicated. How-
ever, if field replacement becomes necessary, the following pro-
cedure is applicable.

To remove old bearing, heat pump body (or cover) to about 300 to 400 degrees F. Since thermal expansion rate of metal is
much higher than that of carbon, carbon bearings will drop out readily.

IMPORTANT

Do not heat casting over 400 degrees F to prevent warping it.

To install new earing, make up a proper arbor that slips with
at least 0.005-inch clearance into bearing bore, with a shoulder
slightly larger than the outside diameter of bearing[_(Eigure 4.)

NOTE

/— 0.005
CLEARANCE

77

Carbon bearings are made several thousandths
oversize to housing bore to assure press fit.

Use a hand press or bench vise (rather than a hammer) for press-
ing bearing in, Make sure face of casting is at right angles to
movement of arbor. Press bearing in flush with casting face,
machine flush if necessary. Use reamer of finished bore size

2277
oL

NN\

501-,502 in/dial) to ream bearing to proper Inside diameter. L

There is approximately 1/64-inch stock (indiameter) to be re- ,
i

moved. Figure 4. Bearing Installation
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Painting Instructions for Field
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of Military Supplies and Equipment



APPENDIX B
BASIC ISSUE ITEMS LIST
Section 1. INTRODUCTION
B-1. Scope.

This appendix lists items which accompany the welding set or are
required for installation, operation, or operator’s maintenance.

B-2. General.

This Basic Issue Items List is divided into the following sections:

a. Basic Issue Items - Section Il. A list of items which
accompany the welding set and are required by the operator/crew for
installation, operation, or maintenance.

b. Maintenance and Operating Supplies - Section IlIl. A listing
of maintenance and operating supplies required for initial operation.

B-3. Explanation of Columns.

The following provides an explanation of columns in the tabular
list of Basic Issue Items, Section II.

a. Source, Maintenance, and Recoverability Codes (SMR):

(1) Source code, indicates the selection status and source
for the listed item. Source codes are:

Code Explanation

P Repair parts which are stocked in or supplied from the
GSA/DSA, or Army supply system and authorized for use
at indicated maintenance categories.

P2 Repair parts which are procured and stocked for insurance
purposes because the combat or military essentiality of
the end item dictates that a minimum quantity be available
in the supply system.

M Repair parts which are not procured or stocked, but are
to be manufactured in indicated maintenance levels.

B-1



Code Explanation

A Assemblies which are not procured or stocked as such,
but are made up of two or more units. Such component
units carry individual stock numbers and descriptions,
are procured and stocked separately and can be assembled
to form the required assembly at indicated maintenance
categories.

X Parts and assemblies which are not procured or stocked
and the mortality of which normally is below that of
the applicable end item or component. The failure of
such part or assembly should result in retirement of
the end item from the supply system.

X1 Repair parts which are not procured or stocked. The
requirement of such items will be filed by use of the
next higher assembly or component.

X2 Repair parts which are not stocked. The indicated
maintenance category requiring such repair parts will
attempt to obtain them through cannibalization. Where
such repair parts are not obtainable through canni-

balization, requirements will be requisitioned, with
accompanying justification, through normal supply
channels.

C Repair parts authorized for local procurement. Where

such repair parts are not obtainable from local pro-
curement, requirements will be requisitioned through
normal supply channels accompanied by a supporting

statement of non-availability from local procurement.

G Major assemblies that are procured with PEMA funds for
initial issue only as exchange assemblies at DSU and
GSU level. These assemblies will not be stocked above
GS and DS level or returned to depot supply levels.

(2) Maintenance code, indicates the lowest category of

maintenance authorized to install the listed item. The maintenance
level code is:

Code Expanation

c Operator/crew.
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(3) Recoverability code, indicates whether unserviceable items
should be returned for recovery or salvage. Items not coded are
expendable, Recoverability codes are:

Code Explanation

R Repair parts and assemblies which are economically
reparable at DSU and GSU activities and are normally
furnished by supply on an exchange basis.

S Repair parts and assemblies which are economically
reparable at DSU and GSU activities and which nor-
mally are furnished by supply on an exchange basis.
When items are determined by a GSU to be uneconomically
reparable they will be evacuated to a depot for eval-
uation and analysis before final disposition.

T High dollar value recoverable repair parts which are
subject to special handling and are issued on an ex-
change basis. Such repair parts are normally repaired
or overhauled at depot maintenance activities.

u Repair parts specifically selected for salvage by recla-
mation units because of precious metal content, critical
materials, or high dollar value reusable casings or
castings.

b. Federal Stock Number. This column indicates the Federal
stock number assigned to the item and will be used for requisitioning
purposes.

c. Description. This column indicates the Federal item name
and any additional description of the item required. The abbre-
viation "w/e", when used as a part of the nomenclature, indicates
the Federal stock number includes all armament, equipment, accessories,
and repair parts issued with the item. A part number or other re-
ference number is followed by the applicable five-digit Federal supply
code for manufacturers in parenthesis. Repair parts quantities in-
eluded in Kkits, sets, and assemblies are shown in front of the re-
pair part name.

d. Unit of Measure (U/M). A 2 character alphabetic abbreviation

antes are based, e.g., ft, ea, pr, etc.

B-3



e. Quantity Incorporated in Unit. This column indicates the
quantity of the item used in the assembly group. A “V” appearing
in this column in lieu of a quantity indicates that a definite
quantity cannot be indicated (e.g., shims, spacers, etc.).

f. Quantity Furnished With Equipment. This column indicates
the quantity of an item furnished with the equipment.

g. Ilustration. This column is divided as follows:

(1) Figure Number. Indicates the figure number of the
illustration in which the item is shown.

(2) Item Number. Indicates the callout number used to
reference the item in the illlustration.

B-4. Explanation of Columns in the Tabular List of Maintenance and
Operating Supplies - Section III.

a. Component Application. This column identifies the component
application of each maintenance or operating supply item.

b. Federal Stock Number. This column indicates the Federal
stock number assigned to the item and will be used for requisitioning
purposes.

c. Description. This column indicates the item name and brief
description.

d. Quantity Required for Initial Operation. This column in-
dicates the quantity of each maintenance or operating supply item
required for initial operation of the equipment.

e. Quantity Required for 8 Hours Operation. This column
indicates the estimated quantities required for an average 8

hours of operation.

f. Notes. This column indicates informative notes keyed to
data appearing in a preceding column.

B-5. Abbreviations.

Abbreviation Explanation
Cu . cubic
ea. each
ft. feet
w/o without



Section Il. BASIC ISSUE ITEM

SMR
CODE

o (4)

DE SCRIPTION INIT
oF

REF NO. & MFR USABLE | 4EA!
CODE ON CODE

FEDERAL S5TOCK
NUMBER

(5)
QTY
INC

IN
UNIT

QTY

FUR?
NITH
QUIF

(h

ILLUSTRATION

(A)
FiG
NO.

(8)
ITEM
NO.

GROUP 31 - BASIC ISSUE
ITEMS, MANUFACTURER INSTALLE

3100 - Basic Issue Items,
Manufacturer or Depot
Installed

Department of the Army,
Operator, Organizational,
Direct and General Support
and Depot Maintenance Manual
TM5=-3431-226-15 EA

7520-559-9618 | Case, Maintenance and
Operational Manuals:

Cotton duck, water repellent
mildew resistant EA
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SECTION 11l. MAINTENANCE AND OPERATING SUPPLIES

)

(2)

3)

(4

(5)

(6)

QUANTITY QUANTITY
COMPONENT FEDERAL DESCRIPTION REQUIRED REQUIRED NOTES
APPLICATION STOCK NUMBER F/ INITIAL F/8 HRS
OPERATION | OPERATION
Gun, Welding 6830-290-4291 Argon, Technical: 1 As
2k3 cu. ft.; w/o required

cylinder




APPENDIX C
MAINTENANCE ALLOCATION CHART
Sectlon 1. INTRODUCTION
C-1. General

a. This section provides a general explanation of all mainte-
nance and repair functions authorized at various maintenance levels.

b. Scction Il designates overall responsibillty for the perform-
ance of maintenance functions on the identified end Item or component,
The implementation of the maintenance functions upon the end item or
component will be consistent with the assigned maintenance functions,

c. Sectlon 111 lists the special tools and test equipment required
for each maintenance function as referenced from Sectlon II.

d. Section 1V contains supplemental Instructions, explanatory notes
and/or Illustrations required for a particular maintenance function,

C-2. Explanation of Columns In Sectlon 11

a. Group Number, Column 1, The assembly group Is a numerical
group assigned to each assembly In a top down breakdown sequence.
The applicable assembly groups are listed on the MAC In disassembly
sequence beginning with the first assembly removed In a top down
disassembly sequence,

b. Assembly Group, Column 2, This column contains a brief de-
scription of the components of each assembly group,

Cc. Maintenance Functions. Column 3. This column lists the various
maintenance functions (A through K) and indicates the lowest mainte-
nance category authorized to perform these functions. The symbol
designations for the various maintenance categories are as follows:

C - Operator or crew

0 - Organizational maintenance
F - Direct support maintenance
H - General support maintenance
D - Depot maintenance
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The maintenance functions are defined as follows:

A

INSPECT. To determine serviceability of an item by comparing
its physical, mechanical, and electrical characteristics
with established standards.

TEST. To verify serviceability and to detect electrical
mechanical fai lure by use of test equipment.

SERVICE. To clean, to preserve, to charge, to paint, and to
add fuel, lubricants, cooling agents, and air.

ADJUST. To rectify to the extent necessary to bring into
proper operating range.

ALIGN. To adjust specified variable elements of an item to
bring to optimum performance.

CALIBRATE. To determine the corrections to be made in the
readings of instruments or test equipment used in precise
measurement. Consists of the comparisons of two instruments,
one of which is a certified standard of known accuracy, to
detect and adjust any discrepancy in the accuracy of the in-
strument being compared with the certified standard.

INSTALL. To set up for use in an operational environment such
as an emplacement, site, or vehicle.

REPLACE. To replace unserviceable items with serviceable
assemblies, subassemblies, or parts.

REPAIR. To restore an item to serviceable condition. This
includes, but is not limited to, inspection, cleaning, pre-
serving, adjusting, replacing, welding, riviting, and
strengthening.

OVERHAUL. To restore an item to a completely serviceable
condition as prescribed by maintenance serviceability
standards using the Inspect and Repair Only as Necessary
(IROAN) technique.

REBUILD. To restore an item to a standard as nearly as possible
to original or new condition in appearance, performance, and
life expectancy. This is accomplished through complete dis-
assembly of the item,.inspection of all parts or components, re-
pair or replacement of worn or unserviceable elements (items)
using original manufacturing tolerances and specifications, and
subsequent reassembly of the item.
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d. Tools and Equipment. Column 4. This column is provided for
referencing by code the special tools and test equipment, (Section
II) required to perform the maintenance functions (Section I1).

e. Remarks. Column 5. This column is provided for referencing
by code the remarks (Section V) pertinent to the maintenance functions.

C-3. Explanation of Columns in Section IIl

a. Reference Code. This column consists of a number and a
letter separated by a dash. The number references the T&TE re-
quirements column on the MAC. The letter represents the specific
maintenance function the item is to be used with. The letter is
representative of columns A through K on the MAC.

b. Maintenance Category. This column shows the lowest level of

maintenance authorized to use the special tool or test equipment.

c. Nomenclature. This column lists the name or identification
of the tool or test equipment.

d. Tool Number. This column lists the manufacturer code and
part number, or Federal Stock Number of tools and test equipment.

C-4. Explanation of Columns in Section IV

a. Reference Code. This column consists of two letters separated
by a dash, both of which are references to Section Il. The first
letter references column 5 and the second letter references a mainte-

nance function, column 3, A through K.

b. Remarks. This column lists information pertinent to the
maintenance function being performed, as indicated on the MAC,

Section |II.
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SECTION II - MAINTENANCE ALLOCATION CHART

FOR

Welding Set, ARC, Imert Gas Shielded:

Water Cooled; Aluminum Welding, General Purpose

(Afirco Model: 2351 1209)

FSN 3431-731-4163

4
(1) (2) MATNTEIANCR FUNCTTONS (%) (5)
NASSEMBLY 1
9’ - FUNCTIONAT® GROUP A Bl CID [EIF |G IH T} J TOOLS AND REMARKS
3 £ ﬁJ E}ﬁ SQUIPMENT
o 0 =3
o éfn Sl 0| = % 5 % | I a
EEEEEEEERE
g 8 o 9 2 8 & d o B =
Velding Set, ARC c{ofC¢C 0l O} F
Ccnirol Assy: O|F1 0,0 0
Terminal Strips F}{ F
Feactor, saturable F F
Transformers F F
Sockets, tube F F
Printed wiring board assy F| F
Capacitors F F
Pesistors F F
Potentiometer F Cc F
fuse Holder o}
Fuse, Cartridge c
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SECTION IT - MAINTENANCE ALLOCATION CHART

FOR
N
(1) (2) rmmmmég)mmmns (1) (5)
ASSEMOLY
o GROUP B ClD E F G H T .J TOOLS AND REMARKS
= DRUIPMENT
¥ E g
=)
O =1 =3 [a)
5 J . Hd489594¢
S0 2 8 3 H 8 8 8 8 1
=l @A &G g 9y < a g g g g2
H & vl < <€ o o @ o m
o2 Continued
Relays F F
Switches 0 0
Hlectron Tubes 0
Wiring F| F
Cabinet F
E Wire Feeder, Push-Pull: C o] C o] O
Switches 0
Votor 0
Tachometer 0
Hub Assembly o
Eelt, Drive 0 0
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SECTION II - MAINTENANCE ALLOCATION CHART

FOR
(&) 5
1) (2) CATNTEIANCR FUNCT ToNs (5)
) FUTICTIONAL GROUP B C1ID E |F G H Tl T TOOLS AND REMARKS
z ﬁ DQUIPMENT
=2 :
2 B o188 o J8d9 48438
© Ao S8 "7 8 & 3 = % 5
5 4 BB 4 3 g Y B DA
B & o 9 9 3 A o 2 3 B

B Continued

Drive Roll Housing Assy C 0

Valves Solenoid:

Gas & Water Y

Water Filter C 0

Catle, malti conductor 0

Hoses & fittings 0

Potentiometer Cc F

Resistors F F

Brake 0 0

V"'ater pressure switch 0 0

Plugs, connector 0
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Pipe & fittings .

SECTTON IT - MAINTTDAICT ALLOCATIN o¥sXs
FCR
-~ ‘ ( \ LN -
(‘) CATHT U NAT T TIITIOTS (1" ())
AsSEMBLY
e L T RO - Lol B = = N T Sl RIMARSS
. o -

ol e o I I 5

% SR A FO A o=

- £ = - & =4 - - Dol ‘5

2 ) IS L I BN B Hlo=

o 1 & & 51 F o = = %
4 Gun: 0
Contact tubes C
Guides, inlet-outlet c
Drive rolls Cc
Jog switch 0
rlexible shaft Cc
Nozzle Cc
Trigger switch 0
Casing 0o
% Water Circulator: o
0
0

Valve, relief




SECTION IT = MAZNTTIAICD ALLOCATICH "CEANT

“CR

(2) A‘r“'(: T 10N (% (5)
ASSEMBLY

b AT

T ey ) ~ - il - - - ~ E
X T r = Y ) .- (5 | ~y
s T AL e} S 1 COLS ST N ARRS
I
e, .- £ = -
! - ~ 3 14 - =2 =
} . (. *—y A v B i
¥ oy &) =z ~ < o = oy
-~ - 2 - . i -— )
i £d e - Y (o] £ - 4 <2 e '’
e ‘r. - - B r - K - -~
s - ¥3 2 3 o . e IR I i
jeiat . A 2 -3 < - " - -
[ TN < < (o = 4 i v} .
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Continued
Tank, water
Motor
Cable assy, pover
Pump

Gages:

© O © o
o O O o

Regulator, argon 0]
Adzpter, flo 0
Contactor, secondary 0, 0

liiscellaneous components:

Hose, gas & water c: 0

|
|
L S N

i
I
r




SECTION IT - VALNTIHAICE ALLCCATION CEART

TCR

~D gy N - ~ . - - . P - .-
l'%,"'. A [ I = ) ~ T T '.
SO - Ber

IARED

. - £ -

. - ol 2 —~
g 3 I = 4 1 3 o
S o [ &l 3 : e - —
e I =1 S = B . P

- 4 > ey (& [ £ t o o [
':-r-' o« 8 [—{. i e T oo s : 29

£ I Bt s ENE B S
[ 0] <7 <] [ ! 4 s ) X.
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Continued
Cable, welding ct O , G
Cable, control ci{ O H
Data Plates 0

Identification Plate (C.0.H ) F
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FOR: __Weldins Set, ARC: AT
_ Alrco Model 2351 1209 PAST OF

SPECIAL TOOL AND SPECIAL TEST BEQUIPMENT REQUIREMENTS

JEFERENCE | MAINTRNAICE TOOL
CoDE IZVEL NOMENCLATURE FOLBER

No special tools or test equipment required.
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PAIITTONANCH ALLOCATION CTIANT

FOR:_weldipx Set, ARC: DATE

Airco Model 2351 1209 PAGE or
RSN e
A~-C Remove dust and dirt with clean, dry air stream.
B-1I Fabricate
c=-2C Remove dust and dirt with clean, dry air stream.
D-C Lubricate gear chamber with good grade oil.
E-C Clean sediment from filter with clean water spray.
F-1I Fabricate
G-I Fabricate
H-1I Fabricate
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By Order of the Secretary of the Arny:

W C WESTMORELAND,
General, United States Arny,
Oficial: Chief of Staff.

KENNETH G W CKHAM
Mpj or CGeneral, United States Arny,
The Adjutant Ceneral.

Distribution:

To be distributed in accordance with DA Form 12-25, Section I, (qty
rqr block No. 182) organizational maintenance requirenments for Welding
equi pnent .

X U.S. GOVERNMENT PRINTING OFFICE: 1991 - 281-486/42018



TEAR ALONG PERFORATED 1IN

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONE WITH PUBLICATION

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN..JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEARIT OUT, FOLD IT
AND DROP IT IN THE MAIL, DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

S micl PR PO WHERETS Y IN THIS SPACE, TELL WHAT IS WRONG
"% | &= | AND WHAT SHOULD BE DONE ABOUTT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA 1FORM 2028_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR

JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



The Metric System and Equivalents

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Waights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

To change

inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet .
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds

short tons
pound-feet
pound-inches

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch

1 8q. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 sq. meter {centare) = 100 sq. decimeters = 10.76 8q. feet

1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure
1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch

1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To

centimeters
meters

meters

kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters

cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons
newton-meters
newton-meters

°F Fahrenheit

temperature

Multiply by

2.540
.305
914

1.609

6.451
093
.836

2.590
.405
028
765

29,573
473
.946

3.785

28.349
.454
907

1.356

.11296

Temperature (Exact)

5/9 (after

subtracting 32)

temperature

To change To Multiply by
ounce-inches newton-meters .007062
centimeters inches .394
meters feet 3.280
meters yards 1.094
kilometers miles .621
square centimeters square inches 155
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles .386
square hectometers acres 2.471
cubic meters cubic feet 35.315
cubic meters cubic yards 1.308
milliliters fluid ounces .034
liters pints 2.113

“liters quarts 1.057
liters gallons 264
grams ounces .035
kilograms pounds 2.205
metric tons short tons 1.102

Celsius °C
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Was brought to you by me:
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