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IMPORTANT

M ease read the following prior to the installation and operation
of this unit:

DANGER

TH S EQU PMENT CAN BE HAZARDOUS TO THE CPERATCR S SAFETY AND ONLY
AUTHORI ZED PERSONNEL VWHO HAVE READ AND OHDERSTODOD THE | NSTALLATI ON
AND CPERATI NG MANUAL SHOULD BE PERM TTED TO GPERATE THS UNT. DO
NOI' CPERATE TH S EQUI PMENT UNATTENDED.

WARNING

DO HOT use gasoline, solvent or inproper rated fuels in this

equi pnent and only fill fuel tank when unit is in an off condition,
mai n power di sconnected and all conponents are cool. FA LURE TO DO
SO COULD RESULT I N SEVERE (R PGCsSI BLE FATAL | NJURY TO PERSONNEL.

WARNING

Install and operate this unit QHLY i n areas where open flane type
of equi pnent I1s permtted, such as, acetylene of electric wel ders,
FAI LURE TO DO SO COULD RESULT | N SEVERE R PCSS| BLE FATAL | NDJURY TO
PERSONNEL .

WARNING

DO HOT install or operate this unit in an encl osed room unl ess
adequate fresh air and exhaust ventilationis available. This
equi prent requires intake air for proper conbustion and nay draw
fl ammabl e vapors i nto conbusti on chanpber, creating an extrenely
hazar dous condi ti on. FAI LURE TO DO SO GQOULD RESULT I N SEVERE OR
PGOSSI BLE FATAL | NJURY TO PERSONNEL.

CADTION

Acid form ng gases such as forned in trichl oret hyl ene vapor
degreasers will attack heating coils and shoul d be | ocat ed away
fromthe unit.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660




AMERIicANKLEANER RAIDER SERIES 3

WARNING

Do HOT use any type of insecticide, toxic chem cals of heat
activated chemcal s that produce toxic funes, or expl osive
materials in the soap solution systemof this equi prent. Use OHLY
t hose detergents proven safe for hunman contact. FA LURE TO DO SO
QOLD RESULT | N SEVERE CR PCSSI BLE FATAL | NJURY TO PERSCONNEL.

|unan1nrs

This unit may conduct static electricity through the di scharge
nozzl e and is not designed for cleaning applications using
conbustible liquids, materials or flammable gases. FA LURE TO DO SO
GOULD RESULT I N SEVERE (R PCSSI BLE FATAL | NDURY TO PERSONNEL.

3ECURE di scharge gun BRIOR to starting unit and secure di scharge
gun when not in use. Never |eave discharge gun unattended w th unit
oper at i ng.

RO HOT operate unit with splash guard or belt guards renoved (if so
equi pped) .

WARNING

Pl aci ng gun nozzl e against or in close proximty to the body during
operation coul d cause penetration through the skin resulting in
severe or possible fatal injury to personnel.

WARNING

MIEQT stand or al |l owot her personnel to stand in front of
di scharge gun nozzl e and avoi d contact with hot water discharge.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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WARMNIHNG

DISCOMMECT main el ectrical power supply prior to servicing this
equi prent. Do NOT nmanual |y override or di sengage automatic saf ety
controls (if so equipped).

CAUOUTION

Wen storing unit in freezing weat her conditions, unit nust be

drai ned thoroughly, and it is recommended pl unbi ng system be
charged with a 50%sol uti on of pernanent type of antifreeze.
Antifreeze shoul d be used when unit is not 1 n service for prol onged
periods or being transported to extrenely cold areas.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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FIGURE 1
OPERATI NG CONTROLS

i

| TEM DESCRI PTI ON

1 Overheat Safety Switch

2 Gas Inlet Connection

3 Pressure Hose Qutl et

5 Soap Metering Val ve

6 Mai n Punp, Burner & Stop Switch
7 Qper ati on Warni ng Label

8 Vent Stack (Required)

9 Di scharge Tenperature control
10 Safety Relief Valve

11 Machi nery Door Knob

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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ii B FIGURE 2
INSTALLATION DIAGRAM
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RAIDER SERIES

FIGURE 3
ELECTRICAL SCHEMATIC
DOMINATOR
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FI GURE 4
ELECTRI CAL SCHEMATIC
| N\VADER  FEARSOVE FOUR  FAST FI VE
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FIGURE 5
GAS VALVE CONTROLS

| TEM DESCRI PTI ON

Pilot Assenbly NG (.018)
Pilot Assenbly L.P. (.0115)
Oifice, NG (0.18)

Oifice, L.P. (0.115)

Mai n Gas Control

Pil ot Gas Regul ating Control
Pilot Gas Line and Connection
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FIGURE 6
CO L OUTLET

DESCRI PTI ON

Adj ust abl e Tenperature Control
Br acket

Tenperature Safety Switch
Cl amp

Coupling, a/s"

Ni ppl e, 3/8" x 12" Long
Ni pple, 1/2" x 12" Long
El bow, 1/2" = 90° Street
Union, 1/2" (250 Ih.)
Bushing (Part of Item 1)
PVC Coupling, 1/2"
Squeeze Connect or

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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DANGER

Thi s equi prent can be hazardous to t he operator’s safety and only
aut hori zed personnel who have READ AND UNDERSTAND t he install ation
and operati ng manual should be permtted to operate this unit. Do
not allowthis equi pnent to operate unattended.

1.0 CENERAL

1.1 These instructions are published by AVBR CAN ELEANER MFG.
(. for the | N\VADER, FEARSOME FOUR DOM NATCR and FAST
FI VE series gas fired, hot high pressure washers.
Par agraphs 3.0 through 9.0 provi de necessary infornation
for the operation, nai ntenance and troubl e- shooti ng of
t he equi prrent, conponents and attachnents.

2.0 DESCR PTI ON AND DATA

2.1 Descri ption:
The RAIDER series gas fired hot high pressure washers
are equi pped with a high pressure water punp, burner and
heating coils, electric notor, together with all
necessary control s and connections for use where there is
avai l abl e el ectrical, natural or L.P. gas and pressuri zed
wat er source. Capacities and pressures are:

MODEL
I N\VADER 4 gpm € 2000 psi
FEARSOME FOUR 4 gom g 1200 psi
DOM NATCR 4 gpm 4 3000 psi
FAST FI VE 5 gpm & 1500 psi
2.2 Tabul at ed Dat &
A Distributor/Manufacturer: AMERICAN KLEANER MFG. (D.
Mdels venennnns | N\VADER, FEARSOMVE FOUR, DOM NATCR

FAST Fl VE

B Gas Requirerment: Al Mdels 440,000 BTU/HR
Size of input gas pipe is 1" dianeter all nodels

C H ectrical Requirenents:

VOLTACE PHASE AMES R H.PD
.~ INVADER 230 VAC 1&3 30 50
FEARSOME FOUR 230 VAC 1 & 3 30 3.5
DOM NATCR 230 VAC 3 30 7.0
FAST FI VE 230 VAC 1&3 30 50

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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D VWt er Requi renents:

MODEL, GPH PRESSURE
| NVADER 300 25 to 70 psi
FEARSOMVE FOUR 300 25 to 70 psi
DOM NATCR 300 25 to 70 psi
FAST FI VE 330 25 to 70 psi
E D mensi ons and Wi ght s:

MCDEL LENGIH WDIH HEIGHT VWE| GHT {DRY)
| NVADER 40" 36" 52" 600 | bs.
FEARSOME FOUR 40" 36" 52" 550 1bs.
DOM NATCR 40" 36" 52" 700 1bs.
FAST Fl VE 40" 36" 52" 660 | bs.

3.0 PRE- CPERATI NG | NSTRUCTI ONS

3.1 Renove al | packing, tape and nmaterial used to protect
during shi pnent.

3.2 Be sure unit is installed and operated i n an area free of

I nf| ammabl e or dangerous gases, and | ocated in such a
nmanner to protect structures fromexhaust during
oper at i on.

WARNI NG

Install and operate this unit OHMLY i n areas where open
flame type of equipnent is permtted. Such as, acetyl ene
or electric welders. Failureto do so could result in
severe or possible fatal injury to personnel .

WARNI NG

DO NOT install or operate this unit in an encl osed room
unl ess adequate fresh air and exhaust ventilationis
avail abl e. This equi pnent requires intake air for proper
conbustion and rmay draw fl ammabl e vapors i nto conbusti on
chanber creating an extrenely hazardous conditi on.
Failure to do so could result in severe or possible fatal
injury to personnel.

WARNI NG
Acid formng gases such as forned in trichlorethyl ene

vapor degreasers wll attack heating coils and shoul d be
| ocated away fromthe unit.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pice Rivera, CA 90660
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3.3 For maxi numunit perfornmance, m ni mum BTU/Hour gas i nput
Is required. (See page 1.) The gas pressure to the
burner nust be set at approximately 5" to 6" water col um
pressure (nmanoneter readi ng) while burner is on.

3.4 When using L.P. gas fuels, a tank of sufficient sizeto
vapori ze m ni num BTU/Hour, under all tenperature
conditions, nust be used to provide satisfactory
performance. An L.P. Gas regul ator nust be installed
between the LPGtank and the unit to reduce the L.P. gas
tank outlet pressure to a maxi numof 11" to 13" water
col utm pressure as measured on a nanonet er.

3.5 Instal |l vent stack (provided with unit) on top of heater
shel | hat

NOTE |If unit is vented to the outside, a down draft
diverter should be installed in the vent stack to prevent
excess down draft fromcausing burner flanme to be pushed
down around burner, or causing coil damage during bel ow
freezi ng weat her.

3.6 Install cl eaning gun to one end of high pressure hose and
ot her end of hose to cleaner's high pressure outl et
connect i on.

3.7 Connect one end of a water supply hose to an anpl e wat er

source and other end of hose to cleaner's inlet water
connector. Turn hydrant val ve on.

3.8 Gonnect cl eaner' s Fomer cord to an adequately w red and
QRONDED el ectrical source. See paragraph 2.2.c for
electrical voltage for this cleaner.

WARNI NG
DO NOT operate this equi pnent unless it is connected to a

properly wred and GRONDED H ectrical source per | ocal
el ectri cal codes.

American Kleaner Mfg. Co., Inc.,3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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3.9

' 3.10

4.0
4.1

Soap Mixing Instructions: _
The Rai der series are equi pped with a syphon soap feed

netered system Liquid soap is required. Insert soap
suction i ntake hose into soap sol ution supply, if
requi r ed.

WARNI NG

DO NOT use any the of insecticide, toxic chemcals or
heat activated chem cal s that produce toxic funes, or
expl osive materials in the soap sol ution systemof this
equi prent. Wse O\LY those detergents proven safe for
hurman contact. Failure to do so could result in severe or
fatal injury to personnel.

LUhit is nowready for operation.
SPECI AL NOTES

A Wien unit is operated the first tine, it is
advi sabl e to renove cl eani ng gun nozzl e and fl ush
out any | oose or foreign nmaterial which nay have
collected in shipnment or during installation. Turn
punp switch "on" and allowunit to operate until
clear water is flow ng fromthe cl eani ng gun.

B. A ose soap netering valve(Figure 1, Item5) and
allowfull streamof water to fl owfromdi scharge
gun, the open netering val ve and neter for proper
soap concentration according to job requirenents.

STARTI NG | NSTRUCTI ONS

Check that water supply to unit is on and adequate for
conti nuous unit operation.

WARNI NG

This unit may conduct static electricity through the

di scharge nozzl e and i s not designed for cleaning
applications using conbustible |iquids, naterials or
flammable gases. FA LURE TO DO SO COULD RESULT | N SEVERE
OR PCBS| BLE FATAL | NJURY TO PERSONNEL.

SEQURE di scharge gun prior to starting unit and secure

di scharge gun when not in use. Never |eave discharge gun
unattended wi th unit operating.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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4.2 Turn main swtch to "punp" position(Figure 1, Item®6).
WARNI NG

DO NOT stand or al |l owother personnel to stand in front
of di scharge gun nozzl e and avoid contact w th hot water

di schar ge.

4.3 |f hot high pressure wash is desired, turn main switch to
bur ner positi on.

4.4 |f soap solutionis desired, adjust soap netering val ve
(Figure 1, Itemb5) to neet job requirenents.

4.5 Wien unit comes up to tenperature, it is ready for full
oper at i on.

5.0 STCPPI NG | NSTRUCTI ONS

51 Turn main switch from"burner" to Punp" position(Figure
1, Item®6).

5.2 Continue to run water punp; until cool water flows from
cl eani ng gun.

53 Turn nmain switch from "Punp" to "OFF" position (Figure 1,
Item 6).

5.4 Turn off water supply to unit.

5.5 In extrenely col d weat her the cl eaner nust be drai ned

t horoughl y when not i n use:

A Wth burner off, soap netering val ve cl osed, turn
of f water supply and operate punp until water supply
tank is errpt%/ and air 1s being sucked i nto punp.
Turn notor off.

B. Renove di scharge hose from hose connection. Apply
air pressure to blowdown fitting (Figure 1, Item3),
to force all water out of coil and rel ated pl unbi ng.

C pen soap netering valve and drain all solution for
i nt ake hose and punp i ntake pi ping. Leave val ve open
so that any trapped water nmay expand, if frozen,
wi th out damage t o conponents.

American Kleaner Mfg. Co.. Inc.,3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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6.0

6.1
6.6.1

6.1.2
6.1.3
6.1.4

6.1.5

6.2

6.2.1

6.2.2

6.2.3
6.2.4

NOTE If unit cannot be stored in a protective
envi ronnment or conpressed air IS not
avai | abl e, proceed to charge the punp and
coils with a 50%sol ution of pernanent-type
anti-freeze sol ution.

MAI NTENANCE | NSTRUCTI ONS
WARNI NG

D SCONNECT nai n el ectrical _power supply prior to
servicing this equi pment. DO NOT nanual |y override or
di sengage autonatic safety controls.

Dai |l y Mi nt enance:

Check high pressure discharge hose and fittings for
cracks, kinks, swelling, |oose or |eaking connections.
Ti ghten or repl ace as necessary.

Check wat er punp for proper crank case oil |evel.
Check cl eani ng gun nozzl e for wear.

Check soap intake suction hose and foot valve for kinks,
| eaks or restrictions. Repair or replace as necessary.

Check soap contai ner for adequate soap supply. Recharge
as necessary.

Mont hl v Mai nt enance:

d ean water supply tank,. Renove drain plug and flush out
with clear water. Replace drain pl ug. ean wat er punp
I nt ake screen.

Check oil level inwater punp (sight w ndow, rear of
punp). Add oil as required.

NOTE Change oil in water punp after first 50 hours of
operation: Every 200 hours there after. Use SAE
20Wor 30Wnon-detergent oil only.

I nspect all valves, plunbing and fittings for |eaks.

I nspect cl eani ng gun and hose for tightness, |eaks or
ki nks. Repair or replace as required.

American Kleaner Mfg. Co., Inc.,3539 South San Gabriel River Parkway. Pico Rivera, CA 90660
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

Qccasi onal Mi nt enance:

Under nost conditions, natural mneral deposits in the
water will formscale on the inside of the heating coils
requiring periodic renoval. This descal e procedure is
acconpl i shed as fol | ows:

WARNING

Read warning | abel on acid container prior to use. Vear
ruPber gl oves and safety gl asses when usi ng acid
sol uti on.

Renove nozzl e fromcl eani ng gun and operate unit with
bur ner "CFF".

Turn punp switch "OFF' and cl ose main water valve to
wat er suppl y tank

O sconnect coil inlet hose (sw vel connector) and attach
auxi | iary descal e punp and tank. Auxiliary descal e punps
gay npgnally be obtai ned fromyour Anerican Kl eaner

i stributor.

Fill auxiliary descal e tank approximately +/: full of
water. Be sure water level is adequate to naintain prine
of the auxiliary acid punp.

I nsert cleaning gun (less nozzle) into auxiliary descal e
tank so that water is circulating fromauxiliary tank

t horoughl y descal e punp i nto heating coil, hose and gun,
and back 1nto auxiliary tank.

NOTE: Strain acid solution fromcoil through steel or
cgpper screening to avoid recircul ati ng scal e
chi ps.

Add inhibited acid scal e renover to the auxiliary tank at

the rate of (1) pint every (5 mnutes until 2 gallons
have been added. Scal e renover is nost effective if

added sIowJK inthis manner. Allowacid solution to

%irculate t hr ough nmachi ne for approximately 1t/. to 3
ours.

Wien cycl e is conplete, punp tank drY and flush entire
systemw th cl ear water. Renove auxiliary equi prrent and
reconnect coil inlet hose. pen main water val ve to water
suppl y tank

Wth nozzle off the cleaning gun and the water supply
tank maintaining a correct water level, fire the cleaner
and operate for approximately five (5) mnutes.

American Kleaner Mfg. Co., Inc., 3539 Scuth San Gabriel River Parkway, Pico Rivera, CA 90660




6.3.9

Cool down machi ne and repl ace gun nozzle. The unit is
now ready for use.

I n the event an auxiliary descal e punp and tank i s not
avai |l abl e, the followi ng steps nay be taken in an
EMERGENCY ONLY.

NOTE This nethod is extrenely hard on the water punp and
may void warranty if not followed properly or if
procedure i s continuously repeat ed.

The punp nmanufacturer recommends to use sulfamc acid
only during this procedure. Mx two (2) pounds of
sulfamc acid to one gall on of water

A Renove nozzl e fromcl eani ng gun and operate unit
wi th burner off.

B. Turn wat er supply off at float val ve and punp wat er
supply tank until it is only /s full. Tiewre
netting or porous cloth over end of cleaning gun(to
catch scal e and prevent its recirculation in the
unit) and insert gun into the water supgly t ank.
Turn punp sw tch "oN" so that water is elnﬁ_punped
fromthe water supply tank, through the rmachi ne, and
back into the water supply tank. sure there is
adequate water in the tank to maintain a good prinme
I n the punp.

C Add the acid scal e renover to the water supply tank
at therate of 1/ pint every 5 mnutes until one
gal l on has been added. Allowacid solutionto
ﬁlrculate through the wunit for approximately 1 /.

ours.

D Neutralize the acid solution and di spose of in
accordance with |l ocal, state and federal
regﬂlatlons. Renove cl eani ng gun fromwat er supply
t ank.

E Turn on main water valve and punp swtch. Grcul ate
cl ean wat er through the water supPIy tank and
heating coils until clear water flows fromcl eani ng
gun.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pice Rivera, CA 90660
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7.0

7.1

F. Wth nozzl e of f the cl eani ng gun, turn burner on for
five mnutes. Cool down the nachine and repl ace gun
nozzle. The unit is nowready for use.

WARNI NG

The entire descal e operation is acconplished with the
burner off until paragraph *r* above.

ADJUSTMENTS AS MAY BE REQUI RED
WARNI NG

Dl SCONNECT nai n power supply prior to adjusting this
equi pnent .

Tenperature Adjustnent (Figure 6, ltem 1)

The tenperature control has been factory adjusted to
provi de approxi mately 190 F. output tenperature. Due to
different 1 nput water tenperature or other desired

di scharge tenperature, it nay be necessary to read ust

t hernostat. To change tenperature, turn adjusting knob to
desi red tenper at ure.

American Kleaner Mfg Co , Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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8.0 TROUBLE SHOOTI NG | NFCRVATI ON

As an aid in locating and correcting probl ens whi ch nay
occur in transit or while the washer 1 n operation, this
section was devel oped to assist the operator. Many
operational troubles are caused by inexperienced
operators rather than nechanical failures. Wththis in
m nd Aneri can Kl eaner has Prepared this list as conplete
as possible to remedy probl ens and el i m nat e unnecessary
mai nt enance i n the future.

Pr obabl e Cause Renedy
8.1 Problem Lack of water at cl eaning gun when punp is
turned on.
A) Insufficient water in A-1 Check for lowwater |ine
wat er suppl y tank. pr essur e.

-2 Check float valve and fl oat
val ve setting. Repair or
repl ace.

-3 Check mai n wat er supPIY val ve
for restrictionand fully "on"
position. (pen val ve, renove
restriction.

B) Coil restricted or plugged. B- See descal e procedure,
Par agr aph 6. 3.

O Solution punp not operat- Cc-1 I nspect check val ve springs,
i ng properly. seats. Replace if broken,

pitted or scarred.

-2 Ar leak in inlet plunbing.
Repai r or repl ace as necessary

-3 Worn pl unger packing i n punp.
Repl ace.

-4 Restriction in inlet plunbing.
Locate and renove restriction.

8.2 Problem Loss of Mtor Speed.
A) | nproper voltage or A-1 Check notor nanepl at e
f requency. el ectrical frequency.

-2 I nspect mai n power supEIy,
fuses and circuit breakers for
proper voltage and hertz.

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pico Rivera, CA 90660
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k
s.2 Roblem Loss of Mtor Speed. (CGont' d)
Pr obabl e Cause Renedy
| Insufficient supply wre B-1 Check | ocal Hectrical code.
si ze %gauge). Excessi ve Repai r or repl ace.
| ength of supply wire or

ext ensi on cord.

O Hectric notor overl oaded. C-1 Check coil back pressure.
Descal e if back pressure
exceeds 40 psi .

8.3 Problem Nb spark and no pil ot gas.

A No Main power, or faulty A Performnormal systemchecks
transf orner, thernostat, of main power, nain rotary
or limt swtch. swi tch, transforner, thernostat,

limt swtch, and repl ace
faul ty conponents.

B) Faulty ignition control B Wth power on, turn thernostat
unit. to the lowest setting, wait 10
seconds and return to high
setting. Set voltneter to 24 VAC
and attach probes to termnal s
"TR' and "TH" on the ignition
control unit.

If you read VAC but still no
spark or pil ot ?as, repl ace
i gnition control.

8.4 Problem Sparking but no pilot gas.
A No gas supplied to pilot A) dean pilot orifice and pil ot
val ve. tubing. Check pilot key
adjustnment at the gas control.
B) Manual valve(s) in "CFF' B Fully open all manual val ves
posi ti on. upstreamof the gas control and

the gas cock at gas control .

American Kleaner Mfg. Co., Inc., 3539 South San Gabriel River Parkway, Pice Rivera, CA 90660
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8.4 Problem Sparking but no pilot gas. (Cont'd)
Probabl e Cause Renedy

O Faulty pilot valve or
faulty w ring.

D Faulty ignition control D
unit.

O Wth thernostat turned to its

hi ghest setting, set test

nmeter to 24 VAC scal e and touch
probes to "p* termnals of the
gas valve. If voltage is
present, but still no gas,
repair or replace the valve. If
no vol tage, check wiri nEs. | f
wiring test is O chec
ignitiron control .

Connect probes to "mv/Pv" and
"PV' termnals of ignition
control. If reading is not 24
VAC, replace the ignition
control .

8.5 Problem Pilot gas present but no sparking.

A) Faulty ignition control A
unit.

Renmove wire at "rr® termnal at
the ignition control, being
careful not to touch any net al
parts; disconnect the electrode
wre ("IGN") at the ignition
control. Connect one end of
junper wire to termnal "GND".
Do not I enove existing Wre.)

tach the ot her end of the
junper wire to the netal shank
of a screwdriver, and position
the tip of the shank
approximately */: ' from "IGN"
termnal. Reconnect "TR'
termnal . Sparking shoul d occur
bet ween screwdri ver and the
"IGN": termnal .

If no sparking occur, replace
ignition control.
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8.5 Problem PFilot gas present but no sparking. (Cont'd)

Pr obabl e Cause

B) Broken or shorted
el ectrode assenbl y,

Renedy

B) Check el ectrode gap (*/:a" to
1fe®) or any possibility of
el ectrode shorting to ot her
netal parts. Be sure that all
connections are tight. A so the

ignition control and pil ot
burner nust both be chassis
ground. If thereis still no

spark, the pilot and el ectrode
assenbl y nust be repl aced.

8.6 Problem Pilot flaneis |it but nain burner does not

cone on.

A Pilot flane, |owor
m sal i gned wi t h sensor.

B) Main burner orifices
restricted.

O Faulty nain gas oper at or
t he gas val ve.

A) Wth thernostat on, be sure that
the pilot flame inpi nges the top
1 /¢ of the sensor and the
sensor is pushed all the way
into the pilot bracket.

Adjust pilot flanme with pilot
ad] ust rent key when needed, if
flame is still | owcheck gas
supply pressure and pilot |ine
for obstruction.

B dean nain burner orifices.

O Set voltneter to 24 VAC scal e
and in touch probes to the
termnals TH" and "TR" of the
Mai n gas operator on thev%%s
valve. |If voltage is 24
and still the burner won't turn
on, replace nmai n gas operator.
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8.6 Problem Pilot flaneis |lit but mai n burner does not

cone on. (Cont'd)

Pr obabl e Cause

D Faulty flane sensor or D
fl ane sensor wre.

E) Faulty wiring or ignition B
control unit.

Renedy

Wen performng the fol |l ow ng
test BE SURE PONER | S "OFF".
Using a continuity checker or
withthe test neter set to "OHM
scal e, check continuity by

havi ng one probe touching the

fl ame sensor tip and t he ot her
probe to "Sense" term nal

of theignition control. CHM
neter should read "0" confirmng
that continuity is present. If
not, renove W ring rromsensor
and test individually. Replace
component (s) whi ch shows no sign
of continuity.

Asintest C if no 24 VACis
read after pilot has been
burning for several mnutes,
connect probes to "mMv/Pv" and
"MV" termnals in theignition
control. If 24 VACis present,
repair or replace wiring. If
not, replace ignitioncontrol.

87 Problem Pilot cycles on and off by itself.

A) Faulty "p" val ve. A

B) Faulty wiring or ignition B)
control .

Wth thernostat at hi ghest
setting, test "D valve
termnals for voltage. If you
read 24 VAC replace "p* val ve.

As intest A if youdon't read
24 VAC connect the probes to
"Mv/Pv" and "PV" termnal s at
the ignition control. If 24 VAC
IS present, rePai r or repl ace
the wring. IT no 24 VAC

Is read, replace the ignition
control .
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tenperature is reached.
Probabl e Cause

A Pilot flane, |owor A
msal i gned w th sensor

B Inproperly set or faulty B)
t her nost at

FProblem: Main burner shuts down bafore desired

Renedy

Performltem A of section 8.6

Check if thernostat circuit
remai ns cl osed until reaching
the desired tenperature. |f not,
adj ust t he knob count er

clockwi se bit by bit until

such tinme that the circuit opens
ONLY when t he desired
tenperature is reached. If this
adj ust nent does not worKk,

repl ace t her nost at .

American Kleaner Mfg. Co., Inc.,3539 South San Gabriel River Parkway, Pica Rivera, CA 90660




8.0  GAS REQU REMENTS
a1 Gas Gonnect i on: _ o
For maxi mum performance, the unit requires m ni num
BTU/HR. The gas pressure at the burner nust be set at
approxinmately 5" to 6" water col umm pressure ( nanonet er
test) while the burner is on.
Al Mdels 440,000 BTU/HR _
Size of input gas pipe. . . . . 1" dia. all nodels
9.2 Nat ural Gas: _ _
Based on 1050 BTU per cubic foot. the follow na pipe
si zes shoul d be used when running a gas line forma neter
with an outlet pressure of apBrOX|nateI 7" water col um.
Gas inlet onunit is */ " 1.PS and the nain feed |ine
nust be reduced at the unit only.
D stance from Meter: Pi pe si ze
0 feet to 50 feet 114 " IPS
0 feet to 150 feet 1t /2" I PS
0 feet to 300 feet 2 " |IPS
9.3 LPG Fuel s: o _
2500 to 3200 Bru/HR. Atank of sufficient size to
vapori ze m ni num BTU/HR, under all tenperature
condi tions, nust be used to guarantee tull perfornance of
the cleaner. A requl ator must be used to guarantee ful
per formance of the-cleaner. A regul ator must be
| ncor por at ed between the tank and high pressure cleaner
to drop the tank outlet pressure to a nmaxi numof 11"
to 13" water columm pressure. The follow ng pi pe sizes
shoul d be used when runni ng a pi pe fromregul at or
to cl eaner.
D stance from net er Pi pe S ze
0 feet to 50 feet /e | PS
0 feet to 200 feet 1" | PS
0 feet to 300 feet 11/ |IPS
NOTE A gas shut off cock should be installed adjacent to the
machi ne where it will be easily accessible for use
when servi ci ng t he cl eaner.
NOTE Whienever possible install a "drip leg" in the gas piping at

t he cl eaner gas inlet.
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WATER PUMP TROUBLE SHOOTING

PROBLEM CAUSE REMEDY

| Faulty pulsation damp=r. Check precharge; if low, recharge it or install a new one.

Plawimen

Replace nozzle, of proper size.
Tighten or replace; use correct belt.
Disassemble, reseal and reassemble.

i Worn nozzle.

| Belt slippage.
| Air leak in intet plumbing.

Low Pressure

Relief valve stuck. partially plugged or improperly
adjusted valve seat worn.

Clean, adjust relief valve; check for worn and dirty valve
seats. Kit available.

Inlet suction strainer clogged or improperly
sized.

Worn packing. Abrasives in pumped Fiiiid @i
severe cavitation. inadequate water.

Clean. Use adequate size. Check more frequently.

-install proper filter. Suction at inlet manifold must be
limited to lifting less trani 20 feet of water or -8.5 PSI
vacume.

I-Zouled or dirty intet or discharge valves.

Clean inlet and discharge valve assemblies.

Worn inlet, discharge valve blocked or dirty.

Replace worn valves, valve seats and/or discharge hose.

Ee?;lk_y discharge hose.

Pump runsextremely rough.
pressure verv low

Restr cted il or ar enbanng the nigd plumoing

Froper size infel plumbnng; check {or air light seal

In et nesirschicns and. or air eaxks Stuck (M8 or

discharge valve

j Aeplace warn cup oF cups, clean out loreign magenal
l replace worn valves

Water leakage from under.
manifold. 'Slight Leakage

Worn packing

Install new packing.

Oil leak between crankcase and
pumping section.

Worn crankcase piston rod seals O-rings on
plunger retainer worn.

Replace crankcase piston rod seals. Replace O-rings.

Oil leaking in the area of
crankshaft.

Worn crankshaft seal or improperly installed oil
seal-O-ring.

Remove oil seal retainer and replace damaged O-ring
andior seals.

Bad bearing.

Replace bearing.

Excessive play in the end of the
crankshaft pulley.

Water in crankcase.

Worn main bearing from excessive tension on
drive belt.

| Replace crankcase bearing and/or tension drive
belt.

—— =

May be caused by humid air condensing into

water inside the crankcase.

Change oil intervals. Use any high grade automotive 30
weight nondetergent oil.

Worn packing and/or piston rod sleve, O-rings
on plunger retainer worn.

Replace packing. Replace O-rings.

Oil leaking from underside of
crankcase.

Worn crankcase pistonrod seals.

Replace seals

Qil leaking at the rear portion of
the crankcase.

Damagedcrankcase, rear cover G-ring, drain plug
O-ring: or sight glass O-ring.

Replace cover O-ring, drain plug O-ring, or sight glass
O-ring.

Loud knocking noise N pump.

Pullay j00se 81 . urgznan

Check key and tighten set screw

Broken or worn bearing.

Replace bearing

Frequent or premature failure of
the packing.

Scored. damaged or worn plunger.

Replace plungers.

Orilipiigdisuie to inlet manifold.

Reduce inlet pressure.

Abrasive material in the fluid being pumped.

Instali proper filtration on pump inlet plumbing.

Excessive pressure and/qr temperature of fluid
being pumped.

Check pressures and fluid inlet temperature; be sure they
are with in specified range.

Qver pressure of pumps.

Reduce pressure.

Running pump dry.

Do not run pump without water.
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\
PROCEDURE FOR SERVI CI NG WATER PUVPS

The Valve Assemblies

Photo 1

1) Allinlet and discharge valves can be serviced without disrup-
ting the inlet or discharge plumbing. The inlet and discharge
valves are the identical in al models.

2) To service any valve, remove valve cap and extract valve
assembly.

3) Examine o-rings and replace if there is any evidence of cuts,
abrasions, or distortion.

4) Remove valve assembly (retainer, spring, valve, valve seat) from
valve cavity.

5) Remove o-ring from valve cavity.

6) Only one valve kit is necessary to repair all the valves in the
pump. The kit includes new o-rings, valve seat, poppet, spring
and retainer, all pre-assembled.

7) Install new o-ring in valve cavity.
8 Insert assembly into vaive cavity.

9) Replace valve cap and torque to specifications.

Removing Manifold Head

Photo 2
1)  Remove the fasteners retaining head.

2 Separate head from crankcase. NOTE: It may be necessary to
tap head lightly with rawhide mallet to loosen. CAUTION: When
sliding head from crankcase use caution not to damage
plungers.

3) The V-packing assemblies may come off with the head. At this
point, examine plungers. Plunger surfaces should be smooth
and free from scoring or pitting; if not, replace.

4) Reinstall manifold head and torque to specifications per
sequence described below.

TORQUE SEQUENCE FOR
TIGHTENING HEAD

Install all head bolts fingertight. Torque .-'r
to 10 foot pounds in sequence as :
i Ly shown, then retorque to specifications, [
LT TR N again, in sequence shown.
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PROCEDURE FOR SERVI CI NG WATER PUMPS (GONT' D)

Replacing Plungers
Photo 3, 4 and 5

1) Remove stainless steel piston screw and plunger from piston
rod.

2 If slinger washer comes off with plunger, be certain this is
replaced before new plunger is installed.

3) Separate piston screw from plunger.
4) Install new o-ring and teflon backup-ring on piston screw.

NOTE: A film of grease on the outside of the o-rings insures a
better installation.

5  Carefully press piston screw into plunger.

6) Slide new plunger over the piston guide and torque to
specifications.

Replacing V-Packings
Photo 6, 7, 8 and 9

1) Remove manifold from crankcase.

2) Insert proper extractor collet through main seal
retainer. Tighten collet and extract retainers,
v-packings and head rings.

3 Place proper insertion tool in cylinder and install
) _ : .
front head ring, v-packing and long life ring and
press firmly into cylinder until they will go no
further using proper insertion tool.

4) insert intermediate seal retainer, pressing it
firmly into cylinder until it will go no further
using proper insertion tool. Install rear head
ring, v-packing and main seal retainer into
cylinder in order shown and press firmly into
cylinder.

5) Repeat this sequence for each cylinder. TYPICAL GENERAL PUMP
PACKING CROSS SECTION

6) Coat each plunger with grease and carefully
remount manifold. Torque head to
specifications.

S N s Tl

or
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WATER TREATMENT FCR STEAM anD HOT PRESSURE CL

VWater treatnent is the responsibility of the user. The treatnent of
wat er, care of cleaner and accessories, are beyond the control of
the nanufacturer. Provisions for water treatnent, when required,
shoul d be pl anned and installed prior to placing cleaner in

servi ce.

THE MANUFACTURER, | TS D STR BUTCRS, ACENTS, AND DEALERS CANNOT BE
1I—_I§NI§2THESPO\ISI BLE FCR MALFUNCTI ON CR DAVAGES DUE TO | NADEQUATE WATER

In general, all water used in a nodern cl eaner nust:

a. Have control |l ed or zero hardness.
b. Have controlled or zero free oxygen.
c. Have sufficient alkalinity (pH.

Nor nmal Har dness: _ _
I n nornmal cl eani ng operati ons and when wat er hardness i s not
excessi ve (under 15 grains), the use of quality cleani ng conpounds

and |iquid concentrates, when used i N recommended anounts, wl|
properly treat water for the conditions outlined above. However,
even under the nost ideal conditions, hard water will, over a

period of tine, deposit sone scale within the cleaner's coils.

The bui | d-up of scal e (mineral -deposit) is relativeto tyﬁe of

har dness, quality of conpounds or concentrates used, and hours per
week of operation. Renoval of this scales quite sinple through the
use of a gual ity inhibited acid. The frequency of descaling shoul d
not exceed two to three tinmes per year. cessive descaling is

i ndi cative of poor quality soaps, I|Inadequate usage, or excessive
wat er har dness.

Excessi ve Hardness:

If the water hardness i s excessive and cannot be control |l ed by use
of quality conmpounds, and I N ALL CASES WHERE SUCH COMPOUNDS CANNOT
BE USED as i n al umnum bri ghteni ng, and/ or phosphati zi ng, a neans
of renoving mneral hardness fromthe water nust be used prior to
suppl ying the water to the cl eaner.

Free Oxygen and & her Gases:

Wi | e i on exchange type water softening will elimnate coil scale

formation, and filter out nuch of the sludge (suspended solids), it

wi |l neither renove nor control excessive oxygen or other gases....

t he cause of interior corrosion of heating coils and pl unbi ng.

Any good wat er treat nent conpound, used in the recommended

3uanti ty, wll provide free oxygen control and Pr oper pH adj ust nent
uring operation and can be netered into the soft water being

supplied to the cleaner through the cleaner's regul ar soap system '
i nstead of soap. The use of such chemcal treatnent will require a
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nornal i ncrease of only_1/4 of 1%of the acids or sdlvents bei ng
used to overcone the slight increase in the water alkalinity.

Sizing of Water Softeners: _ _
1. Determne feedwater hardness in grains per gallon
(1 grain per gallon equals 17.11 parts per mllion).

Exanpl e: 342 p.p.m. equals 20 g.p.g..

2. Determ ne gal | onage between the required regeneration
periods (grains per gallon tines gallons per hour capacity
of cleaner, tines hours of daily or weekly use, tinmes 1.15-
15%safety factor) equal s size required.

Exanpl e 300 GP.H Hot Washer: 342 parts per mllion

hardness used 4 hours per day - 6 days per week (342 p.p.m.

di vi ded b¥ 17.1 = 20 grains per gallon). (bjective: S ze of
o]

sof t ener r manual , weekly or daily automatic tinme cl ock
type.
A Manual = ekl y: B Autonmatic Daily:
300 aal | ons per hour 300 aal | ons per hour
X 4 hours per day X _4 hours per day
1,200 gal | ons per day 1,200 gal |l ons per day
X 6 days per week x 20 grains per gallon
7,200 gall ons per week 24,000 grai ns per day
X 20 grains per gallon x 1.15 Safety Factor
144,000 grains per week 27,600 grai ns per day

x 1.15 Safety Factor

165, 600 grai ns per week

A Requires a 166,000 grain Manual Softener to be
regener at ed once each week.

B. Requires a 28,000 grain Autonmatic Softener to be
regenerated daily.

NOTE The above is a guide to assure sel ection of proper size and
type of water softening equipnent. In all cases we woul d
recommend consul ting your | ocal water softener deal er.
Hardness of your water supply can be obtai ned by contacting
| ocal water department, city engineer, or your |ocal water
sof tener deal er.
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