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Text Box
Operation & Maintenance Section


[ENNANT )

280

POWER SWEEPER @

This manual is furnished with each new TENNANT® Mode! 280. The machine operators will easily learn how to

operate the machine and understand its mechanical functions by following the directions and absorbing the infor-
mation in the Cperation section.

This machine will give excellent service and sweeping results, and save maintenance expenses. However, as with
all specially engineered mechanical equipmant, best results are obtained at minimum costs if:

® The machine is operated with reasonable care and
& The maching is maintained regularly — per the maintenance instructions provided.

¢ Components used in this machine have been carefully selected for performance and safety. Use only Tennant
Company supplied or equivalent parts.

Parts and supplies may be ordered by phone or mail from any Tennant Gnmpany parts and service center,
gistributor,-or from any of the Tennant Company subsidiaries.

The telephone, telex, mailing addresses, and locations are listed on the [ast page of the manual.

MANUAL NO. MM105
Pu_nlished: 5-84

Teademark Regisiered ia: Austriz, Bewnler. Ceomark. Englaml. Froece. Geeaqoy. laby, Spin.
Swmilzzriard, United Smiex. Argeofic. Austalie Cauada Japie, Mesice. Swedtc by TEMMANT

o
COMPANY, Mimeapolis. Missesaha, H.5.0. #1984, Tennant Company, Frinted in U.S.




Tenrant Company warrants 1o -'the original purchaser, far the
period of one (t} year from the date of delivery, thal goods
manufactured by it will be free trom defects of workmanship

and maintained in accordance with Tennant Company written
manuals of other instructions.

Tennant Comﬁany‘s- sole obligation, and Purchaser's sole
remedy under this warranty for all claims arising out of the

or roplacement, at Tennant Company's aption, of parts that
do not conform & this Warranty. :

will, at its option, provide labor for repair, pay for outside
repait service, or pay the customer siraight time in accor-
- dance with Tennant Company's flat rate scheduie tor particu-
lar warranty repairs, Thereatter, Tennant Company's sole
obligation shall be limited to the repair or replacement, at
Tennant Company's option, of parts that do not conform to
thiz Warranty. S a

Repair parts supplied by Tennant Company are warranted
tor tha period of thirty (301 days following installatian.
Ternant Company's obligation Is imited to the replacemant
of tha warranted part, and Teanant Company shall not be ob-
figated to provide labor in installing such part. ’

Battery and tires will be replaced it failure occurs due io
defactive material or workmanship within 90 days from date
of purchase. Thereafter, a pro rata adjustment from date of
purchase to 12 months will be mads. The pro rata adjusiment
price of the new battery and/cr the new tire will ba the Tennant
Company current price as of the adjustment request less
11/12th of that price for each month remaining in the
12-manth period. All warranty applies only to batteries and
~} tires purchased trem Tennant Company and installed in veni-
cles used in normal sarvice.-

TENNANT COMPANY WARRANTY POLICY

and material, provided such goods are installed, operated, -

purchase and use of the goods, shall be limited io the repair

For thirty (30} days from date of installation, Tennant Company -

‘OF ANY MACHINE QR PART OF IT TO OPERATE

Brushes that fail due to delective material or workmanship
will be replaced on a.pro rata basis within the first 12
months of purchase. The replacement price will be calculated
by multiplying the current Tennant Company price by the
percentage of usable Bristle remaining at the time of
adjustmant. . .

No Warranty is made with respect to items made by othars
whan such items are warranted by theit respective makers
or when they are supplied by Tennant Company on special
order. ) :

Thia_l Warranty shall not cover:

A l;lp& malerizls or application, an¢ models 140 ang

B. Maintenance items. adjusiments, or installation of
machinés. )

C. Repairs requited as a result of failure due to normal
wear, accidents, misuse, abuse, negligence. or im-
properiy installed repair parts. Co :

O Products alterec or modified in a.manner not author-
ized by Tannant Company in writing.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER
EXPRESSED CR IMPLIED WARRANTIES INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS ARD
OF ALL OTHER OBLIGATIONS AND LIABILITIES ON THE
PART OF TENNANT COMPANY, INCLUDING LIABILITIES
FQR DIRECT, IMMEDIATE, SPECIAL, INDIRECT, OR CON-
SEQUENTIAL DAMAGES ARISING OUT OF THE FAILURE

PAOPERLY, INCLUDING YHE COST OR EXPENSE OF
PROVIDING SUBSTITUTE EQUIPMENT OR SERVICE
DURING PERICDS OF MALFUNCTION OR NGN-USE. -

This Warranty cannot be extended, changed, or modified by
any representative of Tennant Company.

. Dear Cu_sto_:ﬁer,

Keeping you as a satisfied customer is our primary concern. If for any reason you are ﬁot satisfied,

please contact anyone of the persons listed below.

Cne of the addresses is your Iochl engine dealer. We will-handie replacements on all parts of our
equipment but this dealer probably carries a more complete stock of engine parts than we do and
should be able to give you faster service in this area. Try him first for engine parts. Also, your engine

dealer should be contacted first for warranty claims pertaining to the engine.

If you find that you need an experienced mechanic, please contact anyone listed beiow and he will be

‘happy t¢ recommend a mechanic to you.

To get maximum troubie iree service from your machine, you must perform maintenance _checks as
specified in the machine manual and arrange for maintanance on a regular basis. Remember that

breakdowns are directly related to maintenance.

TENNANT COMPANY

TENNANT COMPANY REPRESENTATIVE

ENGINE DEALER

Tennant Company

P. Q. Box 1452

Minneapolis, MN
55440

(812} 540-1200

. POWER SWEEPER - 280 MMI105 (9-83) LITHO IN U.5.A.
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A\ SAFETY PRECAUTIONS

' The following symbcls are used throughout this manual as indicoted in'{'heir descriptions:

A DANGER To warn of |mmed|ute hazards which will result in severe personal
. injury or deafh

AWARNING To warn of huzurds or unsafe practices which could resylt in severe
persoral injury or death,

ACAUTION To warn of hazards or unsafe practices which could result in minor -
personal i m|ury

ATTENT'ON' To warn of unsafe practices which cou]d result in extensive eqmp-
: ‘ment dumcge

NOTE To give important information or fo-warn of unsafe practices which
could result in equipment damage.,

The following information signals potentiolly dangerous conditions to the operstor or
equipment. Read this manual carefully. Know when these conditions can exist.
Locate all safety devices on the machine. Then, take necessary steps to train machine
operating persennel. Report machine damage or faulty operation immediately.

AWARNING Keep cigareftes, sparks and open flame away from fuel tank, = Re-
fuel in designated areas only. Do not fill fuel tark with engine
running. Make sure fuel container and meachine are electrically
connegted when refueling. Do not overfill LP tank. Check for
odor of escaping gas before and during starting LPG engines.

. AWARNING Provide adequate ventilation system to properly expe] discharged -

gases. Check exhaust system reguluriy for leaks. Carbon Mon-
oxlde is dqngerous.-_

AWARNING Keep mgaret'res, sparks and open flame away from lecd uc:d
batteries. Batteries emit a highly explosive hydrogen gas.

ACAUTION Avoid moving parts of the unit. Loose jackets, shirts or sleeves
should not be permitied when working on machine because of the
danger of becoming caught in moving parts. Keep shields and
-guards in pesition, If adjustments must be made while the unit is
running, use caution around hot monitolds, moving parts, Vabelts, etc.

AWARNlNG Lock hopper in "UP" position, using Safety Lock, before changing
brushes or warking under hopper. See instructions on lock.

ACAUT'ON Disconnect battery terminal before servicing electrical ccmponents

A CAUTION Check brakes and steering control for proper operation. Do not
start machine unless you are in driver's sect, with foot on brake pedal,
or pqulng broke engaged, and directional pedal in neutral. Stop
engine ond set parking brake before leaving mechine.

ACTAUTION This machine is steered by means of the rear wheel, ond is very re-
spomsive. Become familiar with this type of steermg system. Travel
. slowly and use care on grades and slippery surfaces.

AWARNING Never operate in areas of everhead denger unless mc:::hme is equipped
with overhead guard.

= o S I



TENNANT

RECOMMENDED SWEEPING BRUSHES

42 in (1,086 mm) 24 row

42 in {1,066 mm) 8 row
42 in (1,066 mm} 8 row

42 in (1,066 mm) 8 row
42 in (1,066 mm] 8 row

42 in (1,066 mm} 5 row
42 in (1,066 mm) 24 row
42 in (1,066 mm) 8 row

21 in (533 mm} dia
21 in (533 mm) dia

38 in {245 mm) 24 row
38 in (965 mm) 24 row
38 in (265 mm) 20 row
38 in (945 mm) strip
42 in (1,066 mm) 8 row
14 in (356 mm) dia

14 in (356 mm) dic

14 in {356 mm) dic

38 in (965 mm) 24 n‘

Part No. Descriptions Size
53043 HIGH DENSITY COMBINATION, natural fiber &
erinkle wire—odds stiffness, increases brush life.
53064 NATURAL FIBER, ideal for sweeping average soilage
53065 CRINKLE WIRE, provides maximum cleaning cction
for heavy semi-impacted soilage & hard-to-sweep
dirt:
53067 COMBINATION, crinkle wire & natural fiber
53068 NYLON, combines long life with excellent sweep~
ing qualities (lasts about 2 1/2 times longer than
natural fiber)
53069 PATROL, nylon for outside, med/ight bulky debris
53070 HIGH DENSITY NYLON
53221 PROEX & WIRE, resilient bristles for sweepmg
medium heavy soilage
096009 POLYPROPYLENE=Side sweeper
0%600N NYLON=5ide sweeper
10712K FLAT WIRE-Side sweeper
43708 P POLYPROPYLENE-Side sweeper (with adaptor)
43708N NYLON-Side sweeper {with adapter)
43708K WIRE-Side sweeper (with adaptor}
43708) WIRE & FIBER-Side sweeper {with adaptor) .
SCRUBBING BRUSHES
TENMNANT
Part Ne, Description Size
43424 POLYPROPYLENE, stiff - front
43592 POLYPROPYLENE, medium stiff — front
43428 STAINLESS STEEL - front
43393 ABRASIVE ROLL, stripping = front
53155 NYLON, Rear
43148 FIBER, stiff - side scrubber
43593 FIBER, medium stiff - side scrubber
43417 STAINLESS STEEL - side scrubber
446857 POLYPROPYLENE - side scrubber iwith U=Joint) stiff
44858 POLYPROPYLENE - side scrubber (with U=Joint) medium stiff
4685% STAINLESS STEEL - side scrubber (with U~Joint)
43:680 ABRASIVE, bristle, heavy, .030 go
6/79
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~ Side Brush
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OPERATION
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General-Operation

Recommended Maximum Climbing/descent

Standard Hopper
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. DECIMAL EQUIVALENTS
' INCH-MILLIMETER CONVERSION TABLE

/2 | 1/411/8 1116 11/32 | 1/84 Decimals Millimeters
1 1 .(N5825 . 394875

1 031250 793750

3 046875 1.190625

1 062500 1.5875G0

5. .078125 1.984375

3 093750 2.381250

. 7.t 109375 2.778125
i .125G00 3.175000
g1 .140625 3.571875

5 . 156250 3.968750
1] .171875 43654625

3 187500 4.762500

- 131 .203125 5.159375

7 .218750 5.556250

15| .234375 5.%53125

1 250000 6.350000
171  .2653425 6.746875

¢ .281250 7143750

191 296875 7.540625

3 312500 7.937500
21} .228125 8.334375

n - 343750 8.731250

23| .359375. $.128125

3 , 375000 ¢ 525000
251 .290625 $.%21875

13 L 408250 10.318750

: - 271 .421875 10.715625

7 . .437500 11.112500

29| .453125 11.509375

15 468750 11.905250

31  .484375 12.303125

1 .500000 12.700000
33_] .515623 13,096875

17 .531250 13,493750

35__ .544875 13.890625

9 .562500 14.287500

37__! .578125 14,684375

19 593750 15.081250

F_| 609375 15.478125

5 .625000 15.875000
41 .440625 14.271875

21 656250 16.668750

43__| .471875 17.065625

1 687500 17.462500

: 45__| ,703125 17.859375

23 718750 18.256250

47__1 734375 18.653125

3 . 750000 19 .,050000
49__| 745625 19, 444875

25 781250 19.843750

51| .796875 20,240625

13 .812500 20.5637500

53_1 .828125 21.034375

27 .843750 21.431250

55| .859375 21.828125

7 .875000 22 .225000
571 .8%0625 22621875

29 906250 23.018750

s¢_ | 921875 23.415825

15 937300 23.812500
el .953125 24,209375

3 . 968750 24.606250

63_1 .984375 25.003125

2 4_] 1.000000 | 25.400000

1 4 81 146_4 3321 &




STANDARD BOLT TORQUE CHART
STANDARD TIGHTENING REQUIREMENTS FOR NORMAL ASSEMBLY APPLICATIONS

Carr Bolts .
&
B RH 550
Bolt SAE Gr. 5 SAE Gr. 8 Bolts
Thread Minimum Minimum Minimum
Size Torgue Ft Lbs (Nm} Targque Ft Lhs (Nm) Torque
{im) Plain Flated Plain Flated Ft Lbs (Nm!
0.25 B(11) 7100 . 12(18) 10(14) A(5)
a.a 18{24) 151200 26(35} 21(29) B8{11)
038 31{42) 25{34) 48(65} 39{53) 15(20}
0.44 53(72) 43(58) 751102 680{81) 26(35}
0.50 g2(111) 66190) 115(156) 92(125) 38(52}
0.56 1T0{231) 140(190) 235{319) 190{258} 70(95}
075 290(393) 230(31 2} 415(563) 330(448) 130{1786)
0.88 430(583) 3400467} 60081 4] 480(851} 120{190)
1.0 840(368) 514652} 3001220 T20{976} 210{285)

NOTE: Increase the torgque by 20°: when using engine
off or chassis grease as a thread fubricani.

EXCEPTIONS TO THE ABOVE STANDARD:

Motor axle nuts. 200-250 ft Ibs {271-339 Nm}
Scrub brush motor porting biock socket head bolts: 18-
20 ft Ibs {24-27 Nm} :

BOLT IDENTIFICATION HYDRAULIC O-RING FITTING TORQUE

RT
Identification Specification CHA .
Grade Marking ang Grade Tube Thread Minimum Maximum
oD (int Size Tarque Torgue
SAE-Grage 5 .
Q ASTM-A 449 025 044720 6 tt Ibs (8 Nm!} g ft lbs (12 Nm)
.38 J0.586"-18 128 Ibs 1B Nml 20 ft Ibs (27 Nm}
- SAE-Grade & 050  075°-16 20 Ibs (27 Nm} 30 1t Ibs (41 Nm)
Q ASTM-A 354 082 088"-1a 25 ft Ibs (34 Nm} 40 ft libs (54 Nm)
Grade BD .75 1127-12 45 ft |bs (61 Nmt 7O F Ibs (85 Nm)
1.0 131712 B0 ftibs 181 Nmt 90 ft Ibs (122 Nm)
All hardware is of grade 5 unless specifically stated

otherwise.

HYDRAULIC TAPERED SEAT FITTING
(JIC) TORQUE CHART

NOTE: Do not use sealant on o-ring threads.

HYDRAULIC TAPERED PIPE FITTING (NPT)
TORQUE CHART

Tube Thread Maximum NOTE. Ratings listed are when using leffon thread seal.
.0 {in) Size Torque
Minimum Maximum
0.25 0.44"-20 9 ft bs {12 N} Size Torque Torque
0.38 0.56"-18 20 ft tbs (27 Nm) .
0.50 0.75"-16 20t Ibs {41 Nm} 1/4 NPT 10 Ibs 114 Nm} 30 ft ths (41 Nm)
0.62 D.88"-14 40 ft 1hs {54 Nm) /2 NPT 25 ft 1bs (34 Nm)  5C it Ibs (68 Nm}
0.75 112712 70 1t Ibs 1G5 Nm!} 374 NPT 50 ftilbs (68.-Nm} 100 ft Ibs (138} Nm)
1.0 1.317-12 90 fi lbs {122 Nm) ‘ I .
2/81
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RECOMMENDED GENERAL MAINTENANCE ITEMS

nera

5/83

. " TENNANT® MACHINE
KEY PART NO. SERIAL NUMBER DESCRIFTION QTY.
‘ . 59474 ( - H REPLACEMENT PARTS PACKAGE, 1
: ' Gasoiine engine
45770-7 ( - ) - PLUG, Spark 4
45631 ( - ) CONDENSER 1
37420 ( - ) POINT SET 1
aT4z1 { - } ROTCR 1
45662 { - ] BELT 1
53055-2 ( - ) ELEMENT, Qil filter 2
53165A { - ) V-BELT i
515861 { - " ELEMENT, Air cleaner 2
59473 { - )| REPLACEMENT PARTS PACKAGE, 1
High dump
SK1511 { - ) - REPLACEMENT KIT, Fusibte link 1
53208 { - ) SBKIRT . 1
23275 - { - ] SKIRT, Shroud .2
53137 { - ) SKIRT 3
53431 { - ] ELEMENT, Pressure relief filter 1
23386 { - ] - BEAL, Top pan i
35607 ( - } LIP ASSEMBLY s
37021 ( - ) LIP, Side 2
2332 { - } SEAL, Side pan z
. 533481 { o - ) ELEMENT, Oil filter 1
89471 { - ) REPLACEMENT PARTS PACIKAGE, 1
Low dump '
SK1511 { - ) REPLACEMENT KIT, Fusible link 1
53296 { - ) SKIRT 1
_ _ 23275 ( - ) SKIRT, Shroud 2.
53137 ( - ) SKIRT 1
. 53431 ( - ) ELEMENT, Pressure relief filter 1
483060 { - ] LIF, Rubber 5
533481 { - ] ELEMENT, Qil filter 1
23386 - { - ] SEAL, Tap pan 1
23382 { - ¥ SEAL, Side pan . 2
99475 { - } REPLACEMENT PARTS PACKAGE, i
o Diesel engine .
32904 ( - ] V-BELT 1
52770-8 { - ) ELEMENT, DIl filter 2
52770-2 { - ) ELEMENT, Fuel filter 2
27179 { - ] V-BELT 1
51861 { - | ELEMENT, Air clearar 2
59472 ( - } REPLACEMENT PARTS PACKAGE, 1
Scrubber
43323 { - ) BLADE, Squeegee, gum 2
43324 { - ) BLADE, Back up, neaprene i
43292 { - ) 'BLADE, Squesges, gum 2
- 43322 { - ) BLADE, Front, rubbaer 2
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SPECIFICATIONS

FOR

TENNANT MODEL 280 POWER SWEEPER

SWEEPING PATH WIDTH

 SWEEPING SPEED

&7

TRAVEL SPEED
TURNING RADIUS

ISLE WIDTH TURN.

DIMENSIONS .

WEIGHT
Standard Diesel machine 2830 Ths (1284kg)

H:-Dump Diesel machine 3435 1bs (1558kg)

General Information

53 inches (1346mm)
0 to & mph (recommended) {0 1o 2.6 km/hp
0 to 10 mph (0 to 16,1 km/hr)

Left (vehicle clearance) - 62 in. {(1575mm)
Right (vehicle clearance)«~82 in, (2083mm)

Left-105 in. (2647mm}

Right-154 in. (3962mm)

See "Dimension" Drawings

Net (with battery and stondard brushes)
Standard gas machine: 2670 lbs (1211kg)
Hi-Dumpgas maochine: 3275 lbs (1485kg)

MECHANICAL DATA

 FRAME

ENGINE

HYDRAULIC TANK

COOLING SYSTEM
REAR TIRE PRESSURE

RECOMMENDED MAXIMUM RAMP
CLIMBING AND DESCENDING ANGLES

-.]8? in. (4.75mm) electrically-welded
steel plate, reinforced at siress points.
Channel shaped bumper around entire
frame.

(See "Engine Specifications")

Tank capacity: 4 galions (15.1 liters)
System Capacity: 5 gollons (18,9 liters)

8.3 quarts (7.85 liters)

Sweeper: 80 to 85 psi (552 to 586 kPa)
Scrubber: 70 to 75 pSl {483 10 517 kPa)

See Chart under "General Operating
Suggestions" In Operation Chapter.

[omel] Fina.. feoro.] e | e



MECHANICAL DATA

GAS TANK 8 gallon (30.3 liters) copacity {located under seat)

BATTERY 12 volt, cqutomative = type lead - acid, 84 amp .
(located under floor panel)

PROPELLING DRIVE Direct = coupled, engine = driven, variable - volume,
piston pump. Pump provides infinitely varioble flow
to direct rear - wheel ~ mounted hydraulic motor.
Engine runs at constant speed.

BRUSH AND VACUUM Hydraulic - motor - driven vacuum fan, main sweeping
FAN DRIVE brush, ond side brush, All motors are on single "on-off"
' control,  Separate shut-off for side brush. Hydraulic
mafors driven by direct mounted pump on the engine.

MAIN BRUSH -~ 42"(1070mm) tubulor, one - piece disposable unit. 14"
(355mm} diameter with 3.50" bristle length. Brush can
be operated in either "Free Float" or "Restricted Down"
position. Brushes availeble in various bristle combin-
ations to suit the sweeping conditions.

BRUSH COMPARTMENT Brush completely enclosed by heavy .187" sheet steel,
rigidly braced, sealed against dust leskage. Reploce-
able oil resistant rubber skirts with plastic fiber ply
reinforcement provide dust seal to floor. Dust sealed
access doors are provided on both sides.

" A rear rubber strip deflector prevents loss of swept mat-
erial carried over the brush. Rear brush suspension
provides automatic clearance adjustment fo this deflector
as brush wears,

SIDE BRUSH Rotary, disposable type, 21 inch (530mm) diameter {across
: outer bristle ends). Brush con be raised when not in use.
The brush is protected by a rigid bumper. Cther side
-brushes are available. Shut-off control for side brush
previded.

FILTER AREA Enclosed type filter system includes multiple dust filters
to provide a total filtering crea of 130 . ft. (12.]m2)
Filter system is in separate compartment above debris
hopper, and has a shut-off door controlled by a fusible
Iink to close off air flow in case of a fire in the debris
area. Filters are cleaned through vibration of an eccen-
tric weight on two motors fixed to steel rods on the bottom

of each filter envelope.
(continued on next pa'
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MECHANICAL DATA (Continued)

VACUUM CONTROL

HOPPER

STEERING

PROPELLING CONTROL

BRAKES

BRUSH AND FAN CONTROL

LUBRICATION

TIRES

&/79

High vo_l-ume ¢inch (230mm) diameter fan deiven
by hydraulic motor. Fan shubs off with main brush.

14 cu. ft. (0.40 cu. m) hopper holds over one-haif
ton of soilage. Hopper is constructed of heavy -
sheet steel with spill-resistont opening. An 8" x
24" front gccess opening provided for hand loading
of bulky objects and to check loading of hopper.

Hopper dumps hydraulically in 10 seconds, Hopper
can be held in up position with hydravlie conteol-in
"Hold" position. A mechanical safety lock arm is
provided if work is being done under the hopper or
{ifr arms, '

Standard Hopper is designed to allow "floating" action
which aliows hopper vertical movement for passing over
objects up to 2" (51 mm) above the flcor level.

Automotive, recirculating - ball type with single rear
whee! steering. A 100 degree steering angle provides
narrow isle furns. A hom button is provided on the
steering whee!l. - '

One foot pedal confrols rate of travel and directs
instant forward or reverse motion.

Hydraulic service brakes and mechanically actuated
parking brakes on the front wheels. A separate foot
pedal is provided for the hydraulic service brakes.

A d-position hydraulic valve provides:
1. Hopper raise '
2. Hopper hold

- 3. Hopper down and brush & fan motors off

4. Brush and fan motors on

Separate control valve for side brush shut-off
Separate control valve for Hi-Dump hopper roli-cut.

All ball bearings on rotating shafts are lubricated
for life and sealed.

REAR: preumatic 5.00-8, 8 ply, 18,46 in. (468.9 mm)
diameter, steel guard insert.

FRONT: 2 zero pressure, heavy service rubber, 16 in.
(406 mm) diameter. '

= o S T



GASOLINE OR LPG ENGINE SPECIFICATIONS

ENGINE MANUFACTURER. ... ...cou. ... .. TELEDYNE CONTINENTAL MOTORS
MC')DEL ................................ Y112 L-HEAD
WEIGHT (Bare Engine).veeeeenennennn.. 290 ths. (131.5kg)
NUMBER OF CYLINDERS ... vurnnrnnsns 4
FIRING ORDER. v\ vverevrinneenennnenn. 1-3-4-2
DISPLACEMENT ..o vrvevivercnsernnnnsns 112 cubic inches {1835¢c)
CYLINDER BORE . ..o veeeerancninennnnn. 3.187 inches (80.95mm)
PISTON STROKE . vt v vvenerrennnnannnn. 3.50 inches (88.9mm)
HORSEPOWER...........,.........‘ ..... 33 H.P.
COMPRESSION RATIO o veeeinvearanass 8.00 to 1
QIL CAPACITY, Cronkcase.ourvvennnnnss 3.50 qts (3.3 liters)
QIL CAPACITY, with Filter.e.ovvovvvnens. 4 gts. (3.8 liters)
INTAKE VALVE CLEARANCE............. .012 inches {0.30 mm)_ : .
EXHAUST VALVE CLEARANCE. .......... .020 inches (0.51 mm)
BREAKER POINT GAP - e veieeevivnennnan .022 inches (0.55 mm)
SPARK PLUG GAP ... cieiiiaieneinennnn. .025 inches (0.6 mm)
SPARK PLUG TORQUE .« 'vvenerannnn.s 35 ft 1b (47.5 Nm)
IGNITION TIMING « « + v e e T.D. C.
BATTERY 1 enereereeannees e 12 Volt, 60 amp.
ALTERNATOR .. o vieeeiierrans e 12 VOLT, 35 amp.
REGULATOR-RECTIFIER .. vvereennnnen. SOLID-STATE TYPE
ENGINE SPEED .. v veveeeeieennnennnas. Sweeper: 1750 to 1850 rpm (min.)
Sweeper-Servhber: 1900 to 2000 rpm {min.)
STARTER . .t eetrtreeernneennnenneenns 12 VOLT, SOLENOID SHIFT
CHOKE ettt e e e e eeaeennss REMOTE MANUAL TYPE .
6/79
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DIESEL ENGINE SPECIFICATIONS

ENGINE MANUFACTURER .
MODEL . . .

WEIGHT (Bare Engine)

NUMBER OF CYLINDERS .

FIRING ORDER .
DISPLACEMENT .
CYLINDER BORE
PISTON STROKE
HORSEPOWER
COMPRESSION RATIO .

QiL CAPACITY, Crankease
OIL CAPACITY, with Filter

VALVE CLEARANCE .

BATTERY

ALTERNATOR
ENGINE SPEED .

STARTER

PERKINS ENGINES, LTD

4,108 DIESEL

450 s, (204kg)
4
1-3-4-2 .

107.4 cubic inches {1760 cc)
3.125 inches (79.4 mm)_
3.50 inches {88.9mm)

46 H.P.

22 to 1

5 Q1s. (407 L)'
51/2 Qts., (5.2 1)

012 inches (cold) (0.3_0mm)

12 VOLT, 84 amp.

12 VOLT, 32 amp.

1800 to 1900 pm, full throttle, no load

12 VOLT, SOLENOID SHIFT

_ 3 |
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DIMENSIONS

?24,50" (2400mm)

A

h 4

Hi-Dump: 96.50" (2451 mm)
{ . ﬁ Al

Sweeping Path: 42 in. (1067 mm)
Sweeping Path with Side Brush:
53 " (1346 mm)

High dump hopper raised

height: $'4" (2840 mm}

T L4 7
- J/ /Z/ " D
= 5
o .J I
| 38%(965mm) ——p

e 58%(1473mm) =———r———i»

SIDE VIEW

*2.375"(60.4mm) Clecrcunce,l frame to floor
&
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TOP VIEW
NOTES '

—— 76"(1930mm) Guard Clearance... -
75"(1905mm) Cab Clearance




PREPARATION FOR OPERATION

. Your TENNANT Power Sweeper has been shipped complete. You can operate your .
machine after following these directions:

AFTER UNCRATING:

1. Check to see if battery is installed and connected to cables. Battery is located
under floor cover below operator's seat. '

2. Check ofl level in hydroulic oil tank. An oil level sight gouge is provided on
tank. TENNANT Hydraulic Qil is recommended. See Maintenance Section for
o complete description of TENNANT Hydraulic Oil. Capacity of the hydraulic
ofl tank is four gallons. Capacity of the complete system is five gallons (1% liters.)

3. Check to be sure that the fusible link on the filter box fire door has not been
broken in shipment, - See section titled "Fusible Link Replacemeni’“ in
Maintenance Section for replacement procedure '

4, Never fill fuel tank while engine is running. Always be sure fuel container
and machine are electrically connected before pouring. This can sasily be
" dane by using an insulated wire {permanently cH'ached to container) w:l'h a
buﬁery cllp on the other end

_ || 5. Please read this manual carefully before attempting to operate your machine.

PREPARATION FOR CPERATION . (Standard machine shown)

Check- coolant level

Check

engine oil
level T

Fill fuel tank - i
8 galions [t
(30,3 liters) '

Check battery !

. Check hydraulic oil level
g - ‘IL - ’
Nl aaar v \ J\J

Check Fusible link

Check rear tire
air pressure

Instal! brushes

&/79
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LIFTING INSTRUCTIONS:

1. The approximate location of the three recommended [ifting points are shown in
~ the diagram below. .
2. Use lifting hooks or install eye-bolis at the locations shown in the diagram,

3. Liff the machine from oniy the bottom of the bumper ond side frame, not from
the upper frame or overhead guard.

4. Use a spreader bar to prevent the liffing chulns from pressing inward on the
mochine and damaging it.

5. The center of the lifting chain must be directly above the chhlne center of
gravity.

6. The location of the center of gravity is based on a machine with hopper empty,
no operator and hydraulic tank full. '

Lifting POinn\‘.ﬂL

— — — A PR — . —— — — —— — o

Left Front Wheel

LIFTING DIAGRAM

Right Front Whee!

* - - —_—
Lifiing Point

WHEEL LOADING WEIGHTS

Gas or Lp Gas or LP Diesel
Standard Hi-Dump Standard
machine machine machine

Left front 725 lbs (320kg) 1245 Ibs (565kg) 840 lbs (381kg)
wheel
Right front 540 Ibs (245kg) 950 Ibs (431kg) 590 lbs (268kg) .

wheel
Rear wheel 1265 lbs (574kg) 985 Ibs (447kg) 1400 lbs {635kg)

&/7%
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OPERATION OF CONTROLS

BRAKE PEDAL

The brake pedal operates the brakes on the two front wheels. To stop, return the

~direction control pedal to neutral, then apply pressure to the brake pedel.

DIRECTION CONTROL

A single foot pedal controls the hydraulic propelling drive and is used to select
direction of travel ond propelling speed of the machine, as shown on sketch.

Positions Of The Directional Confrol P-edu_l

Grodually depress the "toe" portion of the pedal for forword travel or the "heel!"

portion, for reverse travel. Regulate the machine speed by varyirig pressure on
the pedal, :

If mochine creeps when the pedal is in neutral position, see "Adjusting Directional
Contral Pedal Neutral Posiﬁon'“ in Maintenance Section. -

NOTE Always use brake pedal for normal stopping and controlling speed on
down grades. .

ENGINE THROTTLE

The engine throttle has only two positions: “closed" and ‘open”. In the "open"
position the governer controls engine speed .

ATTENTION! The machine must always be operated with the engine ot full "open”
throttle. -If not, there is danger of over-looding the engine and
causing damage -

KEY-OPERATED IGNITION SWITCH

The ignition switch is located on the side of the instryment panel. Turn the key
momentarily in order to start the engine. Do not operate the starter for more than
10 seconds at one time. :

FUEL LEVEL CHECK BUTTON AND GAUGE (DIESEL ONLY)

To avoid running out of fuel, always check fuel level before starting the engine,
To do this press the "fuel level check button”. Add fuel if necessary, If the
engine is started and allowed to run out of fuel, it will be necessary to perform a
very complex bleeding operation to remove all air from the entire fuel sysfem,

Once the engine is running, the fuel level gauge will operate without having to
press the button.

r!f‘ 84 - -
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HYDRAULIC CONTROL LEVER

The Hydraulic Control Lever operates a manual directional control valve. The lever

has four positions: "Brushes and Viacuum Fan On", Cff", "Hopper Up" and "Hopper

Hold™.

CONTROL POSITICNS OF THE
HYDRAULIC CONTROL LEVER

—
.
-~ ~
o ( S Hoeper  |ord o
PIRL XN uf
10 SHUT OFS \ g
SigE, pausH HOPPER o
ONLY | HoLo

\

W T™

{If it is necessory to reach under hopper, be sure o engage safety fock.)

The "Brushes end Vacuum Fan On" position of the lever will start both main end

side brush, as well as the vacoum fan.

If the machine is equipped with the Scrubbing Attachment, the “Brushes and Vacuum
Fan On" position of the control will also start the scrubber main brush and side brush

rctation.

SIDE BRUSH SHUT-OFF

A separate control knoh is provided for stopping side brush rotation.

RI-DUMP HOPPER ROLLOUT CONTROL

Use the Hopper Rollout Control to dum
height. The control has twoe

STEERING WHEEL

The automotive - type steering wheel controls the single rear wheel through an am
and tie rod arrongement. Since the machine is very responsive to movement of the
steering wheel, the operator should use care until he becomes more experienced in

guiding the machine.

&'79
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The hopper will remain up when the control lever is placed in "Hopper Hold" position.

“y

p the hopper after it has been raised to the desired
positions {forward rollout and reverse) with o spring - loaded
refurn to neutral. The hopper can be rolled out at any height; but to avoid damage, the

hopper must be at least 12 inches (304.1 mm) off the floor before being fully dumped.
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MATIN SWEEPING BRUSH

The main sweeping brush is 42 inches (1066.8 mm) long and 14 inches (355.6 mm) in
‘diameter. The brush is driven by a hydraylic motor. Brush rotation is stopped and start-
ed by means of the hydraulic confrol lever; and is raised or lowered inte sweeping
position with the Brush Liff Lever. An adjustment knob is provided for setting

the brush height from the floor. When not sweeping, the operator should keep the brush
in the raised position. Brush replacement is described in the "Operation Section”,

Part numbers of the standard and accessory brushes are given in the Parts Catalog.

The main brush can be turned "end for end” in order to preleng brush life. Repluce _

 the brush when the bristles are worn to one inch length or less.

MAIN BRUSH LIFT LEVER

The main sweeping brush lever has three ;-:osiiio_ns: "Brush Locked Up"', "Restricted
Down" {for normal sweeping) and "Free Floating”.

 To lower the main sweepingbrush, pull the lever back, then move the lever to the feft

and into either one of the two siots.. To raise the brush, pull the lever back, then to
the right and inte the small slet where it will be locked in ploce (see sketch).

"FREE FLOATING"
"RESTRICTED DOWN" ' / POSITION
POSITION
f :
(for normal sweepmg}  MOCKEDUP"
POSITION

You may opercte the main brush in either the "RESTRICTED DOWN" or "FREE
FLOATIMNG" positions, HOWEVER, the "RESTRICTED DOWN" position should be
used for nermal sweeping and will result in much longer brush life. The "FREE
FLOATING" position should be used only when sweeping extremely uneven areas
where unrestricted brush movement allows the brush to follow surface contours.

13
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SIDE SWEEPING BRUSH

The 21-inch (530 mm) diameser side sweeping brush is driven by a hydraulic

mofor whenever the main brush is opercting. To start side brush rotation,

turn the hydraulic contrel lever to "Brushes and Vacuum Fan On" position.

To stop side brush rotation, pull shut=off knob. A |ift fever is provided for raising
or lowering the side brush. Side brush replocement and adjustment are covered

. in the Operation Section.

The side brush arm can be lifted out of the way, if desired, when working on the

machine,

SIDE BRUSH LIFT LEVER

To raise and lock up the side brush, pull the lever back, then move the lever to the
left so that is is locked in place in the small slot, see sketch.

Side brush
up ond
locked

in place.

Side brush
down.,

/K

SIDE BRUSH LIFT LEVER

To lower the side brush, pull the lever back, then move it to the right and aflow it

to move throvgh the long slot until the brush is down. Whenever the side brush is
not needed, or when transporting the machine, be sure to raise and lock up the side

brush. '

6/ 79




FILTER SHAKER SWITCH

Press button to actuate shaker motor. Keep button depressed for 10 to 15 seconds --
or longer as needed to shake filter clean.

NOTE Activate shaker switch only with brushes and vacuum shut off and
hopper in "Down" position. ~ Vacuum must always be shut off when
shaking filters (if not, dust will be drawn back into filter envelopes).

Vacuum Shaker
_ Fan Filters Motor

Hopper
inspection
Door

Main.Brush _ Hopper Side Brush

YACUUM FAN, FILTER SHAKER, AND HOPPER DESIGN

VACUUM FAN

The high -vélume, ? inch (228.6) d_iamei'er-vucuurn fan is driven by a hydraulic motor.  The
fan runs whenever the brushes are operating. Exhaust air from the fan is directed

over cooling fins located on the hydraulic lines. The vacuum fan and brushes should
be stopped whenever operating the filter shaker.

HANDBRAKE LEVER

Pull the handbrake lever up to vertical position to apply the frort whee! brake. Be
sure to engage the handbreke whenever parking the machine.

15
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OPERATION

AWARNING Always provide adequate ventilation when operating this machine.
Carbon monoxide is a polsonous gas, present in the exhaust of all
internol eombustion engines. If you are operating the mochine in
a confined area, be sure the area is well ventilated.

TO START ENGINE
AWARNING Do not attempt to skart machine uniess you are in the
drivers seat, with foot on brake pedal or hand broke
engaged and with the directional pedal in neutral.
2, For diesel engine anly: Press "Fuel Level Check" button to check
fuel level. Fill fuel tank if necessary. Never allow engine fo run

out of fuel--this allows air into the fuel lines and will require cam-
plete bleeding of all air in the fuel system.

3. For gosoline or LP engine: If engine is cold, pull up choke button
{about 3/4 choke).

4. Set throttle at "Open”™ position. Turn starter key switch to "srart"
momentarily until moter sfarts. Release key as soon as motor starts.
Never operate starter for more than a few seconds.

PUSHING OR TOWING MA CHINE
ATTENTION! Never attempt to tow or push machine for a long distance. .

To do so may cause damage to hydraulic drive system.
TO DRIVE SWEEPER
1. Stert engine (engine should be set at full throttle),
2. Release parking brake.
3. Start brush rotation and vacuum fan.
4. lower main and side brushes to floor. (Brush position should be set correctly).
5

Gently depress directional control pedal - with toe for forward direction,
or with heel for reverse, '

6. Vary your foot pressure on pedal to cbtain desired travel speed.

7. Be sure to follow "Genercl Operating Instructions” infermation in nextsection,

6/7%
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TO STOé SWEEPER

1 . Return directional pedal to neutral (centered) position.
_. 2. Apply foot brake.

3. quse. brushes and stop brush m?ution-.-

4. Apply purlcing brﬁ.k-e.

GENERAL OPERATING SUGGESTIONS

1. Plen your sweeping in advance. Try to arrange Iong runs with minimum stopping
' and starting. Sweep debris from narrow aisles out into main aisle ahead of time.

2, Do an entire floor, or section at one Hme.

3. Pick up ovessize debris before sweeping. Flatten or remove bu!ky cartons, etc.,

from aisies before sweeping. Avoid sweeping up wire which could become
entangled in brushes.

4. Allow a few inches overfap of brush paths. This will elimimfe leaving dirty
 patches.

5. ACAUTION Do not tum steering wheel foo shurply when machine is in motion

Your sweeper is very responsive to movement of the sfeerrng wheel--
avoid sudden turns, except in emergencies.

ACAUT'ON Avoid driving sweeper with hopper removed. Removing the hopper

changes the machine center of gravity and offects the balance,
- Do not back muchme down remps.

6. Try to sweep as straight o path as possible, Avoid bumprng info posts or seroping
sides of sweeper.

7. Hi- -Dump machines: Observe cautrons deseribed under "The Hi-Dump Hopper."
Reduce mc:chme travel speed when driving up or down mc!mes

8. Scrubber: Reduce machine speed when drwmg on wet and soapy floors.

RECOMMENDED MA XIMUM RAMP CLIMB AND DESCENT ANGLES

Max Recommended Max Recommended
Ramp Climb Ramp Descent
Accy, On _ Carrying
Accy. Onor Off Corrying " Advertised
Empty Advertised Load Empty Loud

280 Sweeper 150 12°-1000 lbs. (453.0 kg) || 15°  15°-1000 lbs, (453.6 kg)

280 Serubber 150 13°-400 Ibs, (181.4kg) || 15°  15°-400 Ibs, (181.4 kg)

280 High Dump  15° 10°- 1000 tbs, (453.6 kg) }|  15°  10°-1000 lbs, {(453.6 kg)

280 D Sweeper  15° 12°-1000 Ibs. (453.6 kg) [| 15°  15°-1000 lbs. {453.6 kg)

280 D Scrubber  15° 139-400 1Ibs, (181.4 kgt || 15°  15°-400 Ibs, {181.4 kg)
’ 280 D High Dump 15° 10°-1000 1bs. (453.6 kg) || 15 10°-1000 ibs, {453.6 kg)

. Also, note that in some cases, a loaded machine cannot descend as steep a ramp as

an empty mochine. This Is because of limitations imposed by machine stability and
/77 braking ability.
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HOPPER - STANDARD HOPPER ONLY, NOT HiI-DUMP

3
Hopper capacity is 14 cubic feet (0,40m ). The hopper has a "floating” action
which allows it to pivot slightly so that objects up to twe inches In height can
pass under the hopper and then be swept into the pan by the brush,

An access door Is provided ot the front of the hopper so that the operator con
inspect hopper contents, The door can also be used for inserting items which are
too large for sweeping, or for flushing out the hopper.

The fusible link, accessible through this door, will breck if hopper debris should

catch Fire, The opening of this link allows a spring te clese the fire door, which

shuts off vocuum air flow through the hopper, thus preventing the ingestion of fire
into the filters,

Hopper floor clearance adjustments and fusible link replacement are covered in the
Maintenance Section,

TO DUMP HOPPER
1. Turn off brushes and vacuum fan. Raise both main and side brushes.
2. Push filter shaker button to clean filter.

3. Turn hydraulic control lever to "Hopper Up" position {engine full throttle).

4. After hopper is emptied, back sweeper away and turn to left so thot side brush
will clear dirt pile.

AWARNING Never reach under upraised hopper without first engaging
-safety lock. e

5. Lower hopper to sweeping position by moving hydraulic contral lever to “Off",

NOTE The hopper will lower much faster if the engine speed is dropped
down fo idle. Retum engine speed to full after dumping.

&/7%




THE HI-DUMP HOPPER

The Hi~Dump Model hopper has the some cupam’ry as the standard muchme

(1/2 ton, 455 kg). Ceiling ciearunce height of the fully raised hopper is
9Fi- 4 in. (2845 mm),

A sepurufe hand contral lever is used to roll the hopper forward for dumpmg. The
hopper door unlatehes and opens automatically durmg rollout, and closes when the
hopper isreturned to its normcl! position,

When the hopper has been raised ﬂpproxrmclfel)f 11 inches (27‘9 mm), a stabilizer leg
~ is qutomatically lowered at the left front of the machine to provide machine stability.

in addition, when the hﬁpper is raised to a height of 36 inches (914 mm), an automatic
speed limiter is-engaged which limits machine forward speed to no more than 2 mph

(3.22 km/hr).

The Hi-Dump Hopper is prov:ded with a fire safety fusibie link, which will’ cpen if
the hopper debris should catch fire.

Hopper replacement and c:d|usi'rnents are described in the Maintenance Chapter.

ATTENTK}N' There are certaln cautions to be observed when dumping the
_ Hi=Dump hopper:

3. Bef’ore raising  the hopper, moke sure that there is sufficient clectrunce to lift the

hopper end roll it forward. : :

2. - Remember that 1o aveid damage, - the hopper must be at least 12 mches (305 mm) off
the floor before rol!ouf (hopper door or shear pin may be damuged}

3.  Don't oﬂ-empt to drive the mr.:t:hme any distance with the hopper raised (because

of reduced visibility, danger of striking overhead objects, possub:hfy of catching
lowered stabilizer Teg on rough F!oor)

4, When dumping off the edge of a loading dock, make sure that the stabilizer leg
is contacting floor (with front wheels at edge of dock, stabilizer leg c0uld be
beyond edge of dock. .

&/79
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TO DUMP HI-DUMP HOPPER

i,

EELE

¢
i

ok

Turn off brushes and vacuum fon, Raoise both main and side brushes.

Push filter shaker button to clean filter, -

Turn hydraulic control lever to "Hopper Up" position {engine full throttle).

Raise hopper enough to clear waste receptacle during forward rollout,

AWARNING Men hopper is raised or lowered, lift ams cross, creating @
shear point, STAY CLEAR OF ARMS.,

Drive machine carefully forward so that hopper is in position o dump properly
into waste receptacle,

Move hopper rollout control to "Roll Qut", hopper will move forward and dump.

Move hopper rollout control to "Roll In", After happer retumns to normal posi-
tion, release control.

Back machine away from receptacle.

Lower hopper to sweeping position.

2 Fak e e}

2L
s

i

3

&/79
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HOPPER SAFETY SUPPORT ARM (STANDARD HOPPER)

To engage safety lock, first swing safety lock forward all the way, then reise hopper
to extreme "Up"” position. The safety arm should then position itself under the hopper -
lift arm se that the notch in the safety lock engages the lift arm. Lower hopper
slightly so thot it is engaging the sofety lock. To release the safety lock, it is

necessary to raise the hopper slightly first in order to release the lock from the amm.

. HAWARNING Never reach under the upraised hopper without first engaging the
safety lock. Do notf depend upon the hydraulic cylinder to support
' fheihopper. Leakage in the cylinder or lines could allow the hopper
to lower. .

N Lift Arm

-

_——

Raise .
hQPPerr\ ST
swing am . o

forward to =\ - f
engage stop, /‘ i -
ower hopper . :

onfo arm, . hN 7 _ Hopper

Hovper \ N
SOFE?Y o~ N
Support
Arm

_ (Arm should be kept in this " k

position when not in use),.

STANDARD MACHINE HOPPER SAFETY SUPPORT ARM

&/79
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HOPPER SAFETY SUPPORT ARM (Hi-Dump Machines)

AWARNING Never reach under upraised hopper without first engaging
the safety arm. When the hopper is raised or lowered,
lift arms cross, creating a pinch point. Stay clear. .

To Engage Hopper Sofety Support Arm:

1 . Lift hopper fo extreme "up” position.

2. Raise and swing back safety arm until it engages stop on hopper (see sketch),
-3. Lower hopper until it is supported by arm,

4, Shut engine off,

To Disengage Hopper Safety Support Arm:

1. Lift hopper to extreme “up” position.
2, Swing safety arm forward and down (see sketch).

3. Lower hopper.

-/ o
AWARNING [ NS
Stoy clear, when ) AR A ~.

hopper is raised

or lowered, lift
arms cross, creating
a shear and/or

pinch point.

Safety support arm in
position to support hopper

. ;77 Leuve support arm
. in this position when
( | not being used
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- TO REPLACE MAIN BRUSH

A, To Remove Brush

ACAUTION 1o profect your hands, be sure to wear gloves, This is
especially important when changing brushes which contain wire bristles,

i. Lower mafn brush to floor with [ift 'hcmdle.'

2, Open brush access door.

3. Using the wrench prowded, remove the hex head screw which attaches the
brush suppert arm.

4, Pull out and. remove: fhe support arm and brush idler plug from the end of
ﬂ'ne brush. _

If the support arm does.not come off eas:!y, insert the amm screw into
the tapped hole in the am. Remove plastic plug in hole. Tum -the
screw in with @ wrench to force the am off « at the some time, pull
ond wiggle the arm to help it come loose. Do this very carefully to
evoid injuring your hands |F the arm should suddenly come off.

3. Grasp the brush and pull it off the opposite- I[ere} plug, fhen out the brush
access door. {If the brush suEpori' arm idler plug is sfuck in fhe brush, it
mny be easier to pull out both arm and brush at same ?lme.)

Brush

NOTE If arm does not 'came off easily, Suppcr!- Arm
> remove plastic plug from this -
hole and screw in am ottaching

screw to force arm off.

Brush Support Brush
Arm Idler Plug

(continued on next page)
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TO REPLACE MAIN BRUSH (continued}
B. To Install Brush

1. With brush lever in "down position, insert cne end of brush through .

access opening and push in brush until it touches opposite brush plug.

2. Sight through brush tube (or align brush keys by "feel"} to align brush keys
with, and ente keywoys on left side brush plug.

3. Replace right side brush support arm, with plug into open brush end. (To

prevent the orm from sticking in place, apply @ little grease to the arm pins.)

4. Insert hex screw with washer o hold support arm, Tighten screw securely.

TO REPLACE SIDE BRUSH

A. To Remove Brush

. Be sure hydraulic control lever is in "OFF" position.

2. Raise side brush with side brush lift lever.
3. Remove bolt from brush drive shaft. (Brush can then be lowered and removed.)
B. To Install Brush
1. With side brush still roised slide brush onto drive shaft. Insert and tighten screw.
2. Using lift lever, lower side brush to sweeping position. .
3. Loosen adjusting lug holding motor brackef to side brush arm. 5lide motor ond
brush up or down until about one=half of the bristles fouch the floor.
4,

Readjust if dust streck is left by side brush, or if bristles are severely bent when
sweeper s operated, (See "Side Brush Adjustments®.)

motor
brocket

SIDE SWEEPING BRUSH ASSEMBLY
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SIDE BRUSH ADJUSTMENTS

Brush Height Adjustment

Height adjustment has been made at the factory. However, if you replace the lift
ctble, be sure to adjust the cable length properly. Proper coble adjustment should
allow the full weight of the brush unit on the floor when brush ift [ever is in "Down ",
or sweeping position ~— but sufficient cable tension fo allow cledrance off the floor
when fhe brush unit is lifted and not used for sweeping. (See sketch.): '

Brush Contact Angle - should be adjusted as indicated in sketch. Approximately

five degrees is the angle nomoaily used. Special conditions may require chonging

the brush angle.

Adjust Here

%

- SIDE BRUSH HEIGHT ADJUSTMENT =
Adjust

Here

_ About 1/2 to 2/3 of brush should be

&/7%

S{IDE BRUSH ANGLE ADJUSTMENT

NOTE

Side brush mounting shown
here is for Standard machine .
Hi-Dump machine side brush
is mounted differently, but
stots are provided for height
and other adjustments. The
angle adjustment is fixed on
Hi-Dump machines.

This sketch shows the
relationship between
the main brush ond
side brush sweeping
paths,

in contact with floor when brush is
= in down position.

RN

4]
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CONTALT AREA
5 MUST OVERLAP
S MAIN BRUSH PA
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BRUSH HEIGHT ADJUSTMENT

The "Restricted Down" position of the brush can be adjusted to compensate for wear,

changing conditions, etc. This is done by turning the adjustment knob shown in the
"Location of Controls" illustration,

——

NOTE Correct brush height will make a
"polished" mark on the floor about
two inches wide.

The brush height adjustment knob is set to restrict the brush down position, as
follows: The best method for checking the brush adjustment is to park the machine
on a level surface, (with the brush up), then lower the brush to "Restricted Deawn"
position and allow it to rotate against the floor for about one minute. Raise the
brush and drive the machine off of the test srea. The brush should leave =
"polished mark" (see sketch) on the floor about twa inches wide for the full

length of the brush. If not, adjust the "Brush Height Knob". (Clockwise

rotation of the kneb raises brysh).

Various sweeping conditions and special brushes with stiffer bristles may require

-a different adjusiment.

FUEL TANK

The eight~gallon (30.3 liters) capacity fuel tank Is located under the operator's .

. seat. Tilt the seat folward to gain access to the tank,

AWARNING Fuel container and machine must be elecirically connected
before pouring. Connect insulated wire hetween machine
~and container. Never fill tank while engine is running.

FUEL LEVEL CHECK BUTTON AND GAUGE (DIESEL ENGINE ONLY)

To avoid running out of fuel, always check fuel level before starting the engine.
To do this press the “fuel level check button®, Add fuer if necessary. If the
engine is started and allowed to run out of fuel, it will be necessary to perform o
very complex bleeding operation to remove all air from the entire fuel system.
Once the engine is running, the fuel level gauge will operate without having to
press the button,

26
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TROUBLE SHOOTING

PROBABLE CAUSE

TROUBLE . REMEDY
No vocuum== 1. Dust skirts worn or not adjusted 1. Check dust skirts,
poor dust . correctly. adjust to clear
pick-up. S floor by 0.13" (3 mm)
2. Fusible link on filter box fire door may 2. Reploce fusible
have failed ' " link.
3. Dust filters clogged.. 3. Clean filters.
4, Failure in fon drive such as key broken, 4. Check and repair.
or hydraulic motor worn.
Poor 1. Sweeping brush not odjusted correctly. 1. See "Side & Main
sweeping. : ' Brush Adjustment"
2. Sweeping brushes worn. 2. Replace brushes -
3. Dust skirts not adjusted or worn. 3. Reploce or adjust
dusk skirfs.
4. Filters clogged. 4, Clean filters.
5. Main brush drive hydraulic metor worn . 5, Check motor.
or damaged. -
&. Side brush hydraulic motor worn. 6. . Check motor -~
"Hydraulic
Mator Trouble
_ Shooting"
7. Brush driving plugs worn or demaged. 7. Check Plugs.
Machine 1. Low hydraulic oil fevel. 1, Addoil.
moves 2. Front wheels: Brakes dragging, 2. Check wheels,
slowly. wheels jamming, -tires softened from repair of replace.
contact with ot! or solvent. See Maintenance
' _ Instructions. o
3. Hydroulic oil temperature too high -- 3. Use TENNANT
oil is too thin.” May be caused by: 32397 - 10wW40
operating with excessive load or drag, hydraulic oil.
prolonged ramp climbing, high temper- "~ Check pump
atuyre operation, or worn pump., '
4, Worn hydraulic pump or rear drive 4. See "Hydraulic
wheel moter. ~ Components" Sec-
tion '
12/82
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TROUBLE SHOOTING (Continued)

TROUBLE PROBABLE CAUSE REMEDY
Hopper 1. Load in hopper too heavy. 1. Empty more offen. .
dumps slowly 2. Lift ams or hopper binding. 2. Check for binding
or will not or cbstructions.
dump . 3. Wear or failure in manually«operated 3. Check vaive.
control valve.
4. Defective dump cylinder, seals leaking. 4. -Repair cylinder.

Accessery portion of tandem hydraulic
pump womn or domaged.

Check pump.

Check pedal

Motor runs, 1. Foot pedel and/or linkage jammed or 1.
but machine not adjusted. tinkage.
will not 2. Front wheels jammed or brakes [ocked. 2. Check wheels.
move , 3. Hydroulic pump trouble, such os relief 3. Check & repair.
valve failure, leakage, etc.
4. Rear wheel hydraulic motor trouble such 4. See "Hydraulic
as broken shoft key, broken shoft, etc. Compenents” Sec~
tion.
Hydroulic 1. Partially clogged pump inlet line. 1. Check the inlet line
pump to pump and tank inlet.
making If oil is dirty, drain
excessive system and flush
noise, throrgughly. Refill with
clean TENNANT®
Hydraulic fluid 32397
2. Air leak at pump intake line 2. Pour fluid on connections
connections, to check for leaks—-
listen for chenge in
pump sound fevel.
Tighten connections
which are loose.

3. Airbubbles in hydraulic fluid. 3. Check for low hydraulic
fluid or loose connections
in hydraulic lines.

4. Hydraulic pump is wom or 4. : See "Hydraulics Com-

&/ 7

damaged.

ponents'’s
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MAINTENANCE

ENGINE OIL SELECTION {(FOR GASOLINE OR LPG ENGINES)

Use a good quality heavy-duty ofl with the APl designation "SE", SAE #10W-30.
. ' When adding oil between changes, always use same brand of oil. Use the proper
“grade oil for the expected temperature range to be encountered:

TEMPERATURE
Below 0° (-17.78°C) . . ... ,' . SAE 5W-20
0° to 22° (-17.78°C t00°C). . . SAE 10W or
32° to 75°(0 to 23.89°C), ., .-, - SAE 20W SAE - 10W-30
Above 75°(23.89°C) ., .,.... SAE 30

CHANGING ENGINE OIL
CHECK ENGINE OIL LEVEL DAILY.
- CHANGE ENGINE OIL EVERY 50 HOURS. Under normal operating conditions
(if environment is extremely dusty - change oil more often) Change engine oil

filter element every 150 'nours.

Engme oil should always be drained when the engine is warm. Remove the
- erankcase p:pe plug to drain engine oil. :

'. . IMPDFITANT

RECOMMENDED INITIAL 50-HOUR INSPECTION (FOR GASOLINE OR 1.P MACHINES)

After the first 50 hours of operation, the following
procedures are recommended:

1. Chenge engine oil and filter.

2. Check valve toppet clearonce Intake: .012" (0.30mm}

for beth gasoline and LPG engines. Exhausi'
.020" (0.51mm) _

3. Check spark plug gep 025" (0.64mm).

4. Check point gap ,022"(0.56mm)Dwell angle is 31° to 34°.

5. Check engine timing {see engine manual).

SPARK PLLG GAF
4.025""

6. Torque down cylinder head (see engine
manual for correct torque and sequence).

7. Retorque wheel drive hydraulic motor shaft nut
. 300 to 400 ft 1b (407 to 542 Nm).

1/83
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MODEL 280
LUBRICATION AND MAINTENANCE CHART

Index MNo. Interval (hours)
on Chert Description Procedure B8 [50]1504250
1 Hopper lift bearings(2) Apply grease to fittings X
2 Engine Air Cleaner Clean element* X1 X
3 Steering gear box Check level, add grease
4 Hydraulic tank oil level Check oil level gouge X
Hyd. tank brecther filter Replace filter element
Hydraulic tank Change hydraulic oil, clean tank’
{Tank capacity:4 gals.{15.7 liters)
(Use TENNANT Hydraulic Oil}
3 Hydraulic oil filter Change filter element
& Bottery : Check electrolyte level X
7 Engine oil filter Change filter element : X
8 Engine crankcase Check oil level with dipstick X
' Change cil X
& Radiator Check coolant level X
10 Brake Pedal pivot Grease fitting X
i Broke cylinder : Check fluid leve! X
12 Gosoline Fuel Filter ' Clean filter
+Diesel Fuel Filters Check for water X
13 Rear tire *% Check Pressure X
14 +Engine Miscellaneous: Cleen spark plugs, set gap X
(See Engine Manual} Check points, set gap X
Lubricate distributor cam X
Lubricate distributor shaft (grease X
fitting)
Check belt tension X
Adjust valve tappets
5 Rear Wheel Pivot Bearing Hand pack with Lithium EP
1 Front Wheel Bearings (2) multi=grease

+See "Diesel Engine Section" for diesel engine ereventive maintenance.

*Under normal conditions, clean eiement every 50 hours, in extremely dusty
applications every 8 hours.

** 80 to 85 psi (952 to 586 kPa) for sweeping; 70 to 75 psi {483 to 517 kPa) for scrubbing.
RECOMMENDED LUBRICANTS

. All grease fittings: Lithium-Moly E.P. grease,

« Steering gear: GM4673M or equal steering gear greasa.
Brake Fluid: SAE J17C3 brake flvid.

Gas or LP Engine oil: 10W = 30 AP type "SE" engine oil.
Diesel Engine Oil: 20W - 20AP| type "CC" engine oil.
Hydraulic oil: TENNANT Part No. 32397 - 10W40

Wheel bearings: Lithium EP multi-purpose grease.

)
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Attachment Lubrication,
see "Scrubber Section.

- NN A

1 ‘IL | NOTE For Scrubber ""‘"'{ '

LUBRICATION CHART
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INDUCTION AR INTAKE HOSE
MANIFOLD

LIFTING / OIL FILLER CAP .
HOOK L=
_—_—r
S LIFTING HOOK
OIL LEVEL
DIPSTICK

L ALTERNATOR

TWO

FUEL £

FILTERS == (] BELT
{Check for water - TENSION
weekly. Replace ADJUSTMENT

element every

400 hours)

lFLYWHEEL ‘@ E

' STARTER SQOLENOID
STARTER

{(ENGINE OIL FILTER REMOTELY MOUNTED ON BRACKET)

FUEL LIFT PUMP
(BEHIND FILTER)

FUEL INJECTORS AL VE COVER .

WATER OUTLET

THERMOSTAT
HOUSING

WATER PUMP
: FUEL

TIMING CASE FILTER

EXHAUST
MANIFCLD
FUEL
INJECTION
PUMP

GOVERNOR

OIL PAN
(WITH REMOTE OIL DRAIN)

FEATURES OF THE 4.108 PERKINS DIESEL ENGINE
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IMPORTANT NOTES ON THE PERKINS DIESEL ENGINE

- Be sure to use Only AP "CC" engine oil (do not use "CD")

No. 2 Diesel Fuel is preferred (No. 1 fuel will not Iubr:cai-e fuel injection
pump as well).

Open water trap drain valve on bafforn of trap doily and drein off water and
sediment,

There are two fuel filters, Check them for water weekly. Make sure that
vent plug on top of filter is not c[ogged. Both fuel filters use the same paper
filter element. Replace elements every 400 hours. Each element has three
seals: @ large one on top and bottom of element, and a small O-Ring.
Replace these with the element {they are included with element in kit).

-FUEL FILTERS
(mounted on engine}

No attempt should be made to repair the fuel injection pump, Refurn it to

C.A.V. for repair. If pump is replnced line up murks stamped on engine
ond pump mounting flange.

Do not attempt to repair the fuel injectors (except for replocing the matched
set of nozzle and needle); replace the entire injector assembly, When
cleaning the injectors, disassemble only one at a time, to avoid mixing up
the needles and nozzles which are precisely matched to each other, Since
extensive testing equipment is required when reassembling the injectors,

it is usually more economical to replace either the needle and nozzle
assembly, or the entire injector assembly. A bad injecter can be recognized
by the sharp rapping sound it mokes. To locate a bad injector, loosen the
fuel line connection to one injector at & time. If the noise stops, you have
located the bad injector.

{Continued on next pege)
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DIESEL ENGINE NOTES {Centinued)

7.

10.

1.

12.

13.

14.

15,

15.

6/79

If you run out of fuel, or make repairs to fuel system, it will be necessary
to bleed all air from the system as described in the Engine Manual.
ATTENTION! Do not try to prime the fuel system by prolonged engine .

crenking.  This can ruin the starter,

If only the fuel filter elements are replaced, air bleeding can be accomplished
by loosening fuel line connections ot only two locations: the fuel injection
purtp inlet and the top of the fuel filter.

A special udagfer ond gauge are required to check eylinder compression.
Compression should not vary more than 50 Ibs (22.48 kg) between each cylinder,
Normal compression should be between 500 to 525 Tbs {226.8 to 238. 1 kg).

The small, automotive~-type fuel 1ift pump has a hand priming lever. if the
lever won'toperate , it may be on the high point of the cam. Turn the engine
over and try again before replacing pump. :

Don't leave the ignition switch "on" for very long--this will cause the
solenoid to overheai.

If erankshaft pul]ey is replaced, its attaching screw must be torqued to 150 ft lbs
{203.4 Nm). If not, the bolt may loosen, cmusing extensive dumage to the fan
and redigtor :

After first 50 hours of service, be sure to check valve tip cleorance, .010"
hot or .012" cold {.254 or .304 mm). :

After first 50 hours of service, be sure fo fighten the cylinder head nuts, 4C ft ibs
(81.36 Nm) torque in the correct sequence described in the Engine Menual . .

The 4.108 Engine cylinder head has been specially hardened and cannot
be milled or ground flat if it becomes warped. 1t must be replaced.

ATTENTION! b not cttempt to use g "starting spray".

This could couse sericus engine domage.
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RECOMMENDED DIESEL ENGINE SERVICE
AFTER FIRST 50 TO 75 HOURS OF OFERATION

. Chonge engine oil and replace oil filter element.

.. Check engine air ¢leaner indicator.

. Tighten al! engine air intake connections (hose, air cleaner. etc.).

. Tighten eylinder head nuts to 55/60 ft. lbs (74.58/81.36 Nm) (See Engine Manual
for comrect sequence and procedure). . '

5. Chleck valve clearance and adjust if necessary (see Engine Manual=-.012" (.30 mm}
cold}. : -
6. Check engine alternator belt tension (see Engine Manual - .375" deflection
at midpoint of belt longest span).
7. Check for correct engine idle speed (550 to 60C rpm), and operating speed
{governor - controlied at 1800 to 1900 rpm). '
8. Check tighiness of all external nuts, bolts, etc. (such as manifolds, exhaust
pipe, engine accessories, etc.). ' :
9, Start engine and check for any fuel, coolant and engine oil lecks.
10. Bleed cir from the fuel injection system. ' :

DIESEL ENGINE OIL SELECTION -

For normal temperatures of 45° to 80° (7.22 C to 26.67° C), use good quality heavy-duty
oil with APl designation"CC" SAE #20W-20 (Mil. Spec #MIL-L-46152). When adding
oil between changes, always use same brand of oil. Use the proper grade oil for

the expected temperature range to be encountered: '

TEMPERATURE

©0° to 45° (~17.78°C t0 7.22°C)  SAE 10W
45° o BOP (7.22°C to 26.67°C)  SAE 20W-20
Above 80° {Above 26.67°C) SAE 30W

RECOMMENDED DJESEL ENGINE FUEL

The following specificotions can be regarded as providing acceptable fuel
oils for Perkins éngines:

ASTM Classification D~975-66T

Grades ' No. 1 or No. 2 (No. 2 is preferred)
Federal Specification VvV -F-800 '
Grades " DF-A {Arctic}, DF-1 or DF-2
Cetane No. (Ignition 45 (Minimum)

Quality)

&/7%
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FUEL SYSTEM MAINTENANCE

Empty the carburetor and gaseline fuel filter sediment bowls of any accumulated
sediment. Reassemble and check for leaks, 1f your engine is equipped for operation

on LP Gus, see the LPG Section of this manua!l for instructions in cleaning the
Filter-Fuelock unit.

g GASOLINE FUEL FILTER
1S LOCATED UNDER THE
&Y " GAS TANK

)

SEDIMENT
BOWL

ENGINE SPEED

The engine operates at a constant, factory-set governor~controlled engine speed.

ATTENTION! Engine speed should never be set higher. |f engine speed
exceeds factory-set speed, the hydraulic pump may be
damaged.

The engine throttle control must be set at full throttle whenever operating the

machine, ' ' .
Recommended engine speed with accessories on and brush down: 1750 to 1850 rpm
{sweeper), 19200 to 2000 rpm (serubber}. Idle speed should be 500 to 800 rpm.

{For diesel engine: 1800 to 1900 rpm. ldle speed: 550 to 600 rpm})

ALTERNATOR BELT TENSION

Loesen adjusting screw on alternator
and pull out on alternater to tighten
belt. When adjusted correctly, the
belt should have about .375" (10mm)}
deflection from moderate force applied
ot midpeint on longest span of beit.

Alternator
Belt :
«375"Deflection
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RADIATOR MAINTENANCE

" Use soft, clean water mixed with o permanent-type, ethylene glycol antifreeze
inal to ] rafio. '

Deposits of sludge, scale and rust
will prevent normal heat transfer.
Flush out the radiator after every
500 hours of operction. If

radiator is elogged, use "reverse
flushing" procedure to clean it.
Use a good cleaning compound

and follow standord automotive .
practice.

A thermostat is located in the
- water outlet etbow on top of
the engine cylinder head.

Engine overheating may alsa be
coused by dirty radiator fins. The
exterior fins of the radiator can

be cleaned with.an qir hose. Blow
out all dust, dirt, etc. between
the fins, This should be done only — Reverse Flushing Radiator
after the radictor has cooled off, '

to avoid cracking caused by uneven
cooling. Blow air "inward",
toward engine, '

RADIATOR FAN BELT TENSION

Fan belt tension is adjusted by means

of a turnbuckle. {See Fan Belt Tension
drawing). Recommended fension will
produce a deflection of .25 inch (6.35mm)
from a force of one to two pounds applied:
ot belt midpoint.

Adjust turnbuckle
@ _To set fan belt tensi
__r\i%

e

Fan belt
Fan mounting FAN BELT TENSION
arm ADJUSTMENT

&/79
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SERVICING ENGINE AIR INTAKE CLEANER

The importance of maintaining en air cleaner in proper cendition cannot be
overemphasized! Dirt induced through improperly installed, improperly serviced or .
inadequate elements, wears out more engines than does long hours of operation. Even
a small amount of dirt will wear out o set of piston rings in just a few hours.

Furthermore, operating with o clogged element couses the fuel mixture to be richer
which can lead to formation of harmful sludge deposits in the engine. Always cover
air infake when air cleaner is removed for servicing. Do not neglect servicing air
cleaner ot recommended intervals and use only correct parts for replacement. Keep
other air intake components such as hoses, clamps, ete. secure and in good condition
to prevent entrance of unfiltered air. '

Under normal operating conditions, disassemble and service air cleaner components
every 50 hours of operation. Do this more frequently (even daily) if extremely dusty
or dirty conditions prevail.

/ Air Cleaner
Rep’uceuble

“— Service Indicator
Adapter 6_\9
\ 4‘%\ - T l 5
IR .
N Lo
Element Inside N i ]

Air ! I&\

Cleanes -

) Y |
\\ _. ./ﬂsir Intake J ."“;P '
: '.:‘I ifr % ’f‘f
1 . ' S 4 ‘
‘“”m 7 Qf’ ~
Dust - ] NS

I o
i
Removol | Py _
Hose e Engine Air
Intcke

ENGINE AIR CLEANER SYSTEM

The filter element is equipped with a number of angled fins which impart a high-
speed rotation to the incoming air. This rotation removes a large part of the dust
by centrifugel action, The dust falls into the dust cup ot the front end of the unit
where it is automatically removed through a hese attached to the vacuum system,

The finer particles remaining in the incoming air are then remaoved by the filter .

element.
38
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AIR CLEANER (confinued) |

This unit is equipped with a service indicater that signals when to change

‘the cartridge. The red indicator gradually becomes visible as the cartridge
loads with dirt. 1t is not necessary fo change the carfridge until the indicator
reaches the top and locks in position. (See iliustration).

Press here to reset
indicator.

When

red indicator
appears, filter
-is clogged.

AIR CLEANER SERVICE INDICATOR

When locked, the indicator will remain up after the engin«e-is shut down,
Change the cartridge at this time. After chonging the cartridge, reset the
indicator by pushing the RE-SET end of the indicator. '

" To replace Filter Element:

1. Unscrew clamp ring on filter.
2. Remove dust cup. :
3. Remove thumbscrew.

4. Pull element out of filter housing.

5. Clean out dust cup and interior of air cleaner housing.

6. 'nstall new or re-cleaned filter element so that fins are rear of sir cleaner.
Use care so that fins are not damaged. Tighten thumbscrew ottaching element.

7. Instal! dust cup and tighten clamp ring to hold it in place. Check all intake
hose connections for [eaks.

(Continued on next page)
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AIR CLEANER (continued)

USING
A LUGHT TO
USE AN AIR CHECK FOR
HOSE TO CLEAN DAMAGE

THE FILTER

To Clean and Inspect Filter Element:

t. Using an air hose, direct dry, clear air up and down pleats on the inside of filter.

ATTENTION! air pressure at nozzle must not exceed 100 psi (690 kPa).
Maintain redsonable distence between nozzle and filter.

2. After cleaning, inspect for damage by placing a bright light inside the filter.
Slightest rupture requires replacement of the filter.

3. After the filter element has been cleaned six times, or at least every 250 hours, ‘
replace the element with a new one (Part £51541).

6/79
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_ TO REMOVE AND REPLACE FILTERS
1. Push shaker button to clean filters.
2. Remove filter box cover. ' .
3. Llift out filter complete with filter rack. Clean or replace filter bag.
4. Replace filter and all other parts in same position as they were originally

installed. Be sure all parts are assembled compactly and neatly in place to
prevent leokage around cover,

_J ; + {o) Separator

9 When replocing filter bag,
Filter bog moke sure separctors are in
/ ploce between filter bag
envelopes,

L | Strop
FILTER SHAKER MOTOR REPLACEMENT Shaker

Eccentriz

Mator ™, /
As shown in the drawing, the shoker moteor is mouni- Weight
ed at the bottom center of the filter bags. The motor ¢
) . T e o
is attached to its bracket by a strap which fits over /t
the mater. The motor and bracket are attached to the
rods which pass through the bottom edges of the filter /
bags. An eccentric weight, attached to the motor
shaft, provides the vibration for shaking the filter

bags.,

Mounting
Brocket

NOTE The shakear motor is sealed with a dust and water- i
proofing compound and cannot be repaired. Shaker Rod
. Bracket
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FUSIBLE LINK REPLACEMENT

. NOTE The filter system in your sweeper is protected, in the event of o fire in the |
: hopper, by a fusible link. This will automatically prevent the passage of

air through the filter system if the temperature exceeds the limit of the fuse.
If loss of dust contrel is noticed, check the fusible link for breckage or failure due to

heat. On the standard machine, the fusible link is accessible through the hopper
front occess door.

p machines, the fusible link Is accessible through the hopper dump door

On Hi-Dum

opening. ,
To reploce the link, engage hook on fire door with body of link, and slide link.anto

pins, hold link in place with clips.

\ Fire door

T

Fusikie link

Ciip; %;’
.3

FUSIBLE LINK REPLACEMENT
(Standard Machine Shown)

ATTENTION! it the fire door is closed because of link breu?age_z, or if the
door opening is clogged with debris, hydraulic oil over=heating

wil! result.

&/ 7%
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STATIC DRAG CHAIN

A static drag chain is provided to prevent the build=-up of siatic electricity in the
machine. This chain is attached below the machine frame. '

Check the chain periodically for wear. Make sure that it is making contact with the .
floor at ali times.

DUST SKIRTS AND SEALS

All dust skirds have slotted screw openings fo provide adjustment for skirt cledrance
from the floor. This clearance should be adjusted to allow ¢.125 in {46.35 mm)
between the skirt edge and the fleor {operator is not on the machine), Be sure when
making this or other floor clearance adjustments that you have the machine on a level
surface. [nspect seals occasionally ond replace the seals if worn or damaged.

Brush comperiment
Top seal

Retainer

Retainer

LOCATION OF SKIRTS AND SEALS Brush confact
{Standerd Machine Shown) Skirt

id
= o S T

Skirt
Mounting
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TG REMOVE SWEEPING HOPPER

1. Raise bumper and latch in place with chains.

2., Start engine. Raise hopper and engage safety lock.

[ ]

. Place dolly {accessory) under hopper. (If dolly is not available, block up hopper.)

4. Swing open locking hooks which hold hopper lifting pins to the lift arms (see
Ekeich] . ’

{

HOFPER
LIFT
Pird

A

LIFTING
AR

LOGKING
HOOK

5. Raise the hoppet, disconnect the [ift arm safety lock, and lower hopper onto dolly,
Stop the engine. Place hydraulic control in "OFF" position. Push down hopper
lift arms until they clear the hopper [ift pins. S

MANUAL METHOD. OF RAISING HI-DUMP HOPPER

If it is necessary to raise the hopper and the hydrauvlic pump is not operating, use .
_an overhead chain hoist to 1ift the hopper, as follows:

1. Hook the chain to the left and right front pivot arms on the hopper lift arms.

Place the hydraulic control valve handlé in "hopper lift" position. Hook lift
' ' : chains to

pivet arms

here.

2
3. Use the chuin hoist to raise the hopper.
4

» - Use the safety arm to support the hopper. Left hand
pivot arm shown

TO REMOVE HI-DUMP HOPPER
1. The hopper should be supported off the floor.

2. Disconnect the filter shoker motor lead at the point where it enters the hopper
(bottom of hopper near side brush). '

Pull pin at rod end of rollout eylinder {both sides).
Remove two bolts which attach right and left torque shaft to hop;per.

Disconnect the door latch chains (at clevis pin).

&t I w

Pull torque arms out of hopper.

7. Remove hopper.

&/79
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REPLACING REAR WHEEL OR TIRE

Refer to drawing for arrangement of parts, -
AWARNING peflate tire before separating rims.
1. Raise and block up rear of machine,
2. Remove wheel from hub. _ .
3. Remove bolts holding wheel rims together. Separate rims,
4. Replace tire and/or tube,
5. Bolf rims together.

&. Bolt wheel 1o hub. (inflate tire to 80 to 85 psi (5.44 to 5.73 bar)for sweeping,
70 to 75 psi(4.76 to 5.10 bar) far serubbing.

HWARNING when mounting tire, place tire inside cage before inflating.

INNER
REAR TUBE FLAP RIM

RECOMMENDED ASSEMBLY TORQUES

Rear Wheel Hub Nut

Nut helds rear whee! hub on rear axle = 300 to 400 ft 1b (407 fo 542 Nm).
Rear Wheels

Rear wheel mounting nuts = 85 to 95 ft. |bs {115.26 to 128.8 Nm).

Rear Wheel King Pin

Tighten rear king pin nut until resistance is felt. (Turn rear casting when

steering is disconnected}. Back off nut to first slot bu* no more than 1/72th
of a turn,

Vacuum Fan to Hydraulic Motor

Tighten nut to no more than 20 ft. lbs (27.12 Nm).

[ Home  Fina.. Joo o | 1| 1
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TO REPLACE FRONT WHEEL BRAKE SHOES

2, Remove nut on axle.
3. Remove wheel and hubk,

ATTENT'ON' Keep wheel bearings cleon.

Disconnect and remave broke shoe retracting spring.

. Remove brake shoes. .

‘Clean brake assembly and brake drum.

Position new brake shoes on anchor pin and install shoe retracting spring.
Posmon wheel on axle and install nut.

I ' 1. Raise machine and block up séc:urefy.

'm'ummp-

. EXPLODED VIEW OF FRONT WHEEL AND BRAKE ASSEMBLY -

&/ 79 .
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RECOMMENDED HYDRAULIC FLUID _
TENNANT Hydravlic Fluid is recommended for use in your machine,

TENNANT Hydraulic Fluid is specially compounded ofl with the following - .
features not found in many hydraulic oils:

Flat viscosity curve

Additives to prevent corrosion
Additives to prevent oxidation
Rust inhibitors

Foam suppressors

n ol Y —

These feafures restrict foaming of the hydreulic oil and provide a high standord of
lubricction to the components.

- TENNANT Hydreulic Fluids have g very flat viscosity curve (synonymous with "high
viscosity index"). The flat viscosity curve means that the thickness of the oil is
quite constant over wide temperature ranges.

ATTENTION! ifa locally aveilable hydraulic fluid is preferred, or if you have
standardized on the products of one oil company, the hydraulic oil
used must match closely the viscosity specifications given in the
chart for TENNANT Hydraulic Fluid, as well as the other features
described.

TENNANT Hydroulie Fluid ' .
Viscosity Specifications
Tennant Hyd. Fluid Tennant Hyd. Fluid

Ne. 32397(10W40) i No. 32398(20Ws0)

SUS @ 100°F(37.78°C) 404445 940-1010
SUS @ 210°F(58.89°C)  78-84 1224130

ATTENTION! Do not attempt to substitute automatic. transmission fluid (ATF)
for hydmulic fluid

The hydreulic fluid level should be between the "high" and "low" marks on the
fluid level sight gauge when the fluid is ot room temperature. As the hydroulic
fluid heats up o its normal operating tempercture, it expands. Always aliow for
this expansion when filling the hydraulic fluid reservoir. Do not overfill the
reservoir,

HYDRAULIC TANK {See Drowing)

The hydraulic tank has a capacity of vour gallons (15 L).  System copacity is five

gallons (19 L). For average operating temperature up to 20°F(32,2°C) use Tenncnt
Company hydraulic fluid 32397 «10W40. For ambient temperature above 90°F (32,2°C)
use Tennant Company hydraulic fluid 32398 - 20W60. An oil level gauge is provided

on the tank. To fill the tank, remove the pipe plug in the top of the tank, .

: 48
o | Fna. oo ro.f a1 | 1w |
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. Breather NOTE
(with filter inside) <, Use TENNANT HYDRAULIC
(See Specifications of TENNA
Replace Filter E#‘ery Hydraulic oil)

500 hours.

g
e

Cover - Qil filler
Plug

Tank .
. {clean tank &
strainer every
500 hours)
Hydraulic oil
" Level Gauge
)
5
Tank drain plug
. HYDRAULIC OIL TANK
&/79
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CHANGING HYDRAULIC OIL FILTER
Change hydreulic oil and replace ol filter element at every 500 hours of operation.

The hydraulic oil filter is located below the lintel and just behind the hopper, In
order to change the filter element, it will be necessary to remove either the hopper
cover or the entire hopper.

AHAWARNING Do not attempt to changefilter by reaching under upreised hopper,
NOTE Either one of two different filters may be used on your machine:

1. The standard filter (Ripley), has a replaceable cartridge located inside o case.
Check your machine te determine which filter is used so that correct replace-
ment elements con be ordered. Element part number is located on filter.,

2. The glternate filter element is an automotive=type "spin=-on" elément. When
installing the new element, apply a film of oil to the gasket. Turn element in
until contact, then tighten an additicnal one and one=haif furns, See instructions on
element. Stari the machine and check for leaks,

Element

NOTE

- Element port
number located
here.

"

\_ A

Altemate Spin-on Type
Filter made by Deluxe
(Element #¥67718=2)
Standard filter made by

Ripley (Element #53348-1)

&/79
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MODEL 280 HI-DUMP D e—Main brush motor

HYDRAULIC SCHEMATIC Tank “u_;_: .
' , Side Brush
Main control shut—off
_ - valve (brushes & . j_ - valve
' " vacuum fon on & off,-d
. : hopper raise & hold. | g ﬂ/
ia— B
. IN = ] :
:{:@-‘ >l
200 psi 7" — " ] |
| @ 7.5 gpm LER opper lift Side brush
(14 kg/em? @ 28.4 L/m)| B cylinder motor

o
e

u

Wr

Vecuum fan .
motor

H . ’ - / .
ro?rf:t:‘r _ : O“_ B
cylinders | A _ ¢ :l

Heat
exchanger

oo | lout 2500 psi Hydraulic oil filter
l %’ ~1176 kg/'cmz @ 37.8 L/m) T

| L N |
25 psi : :
| ; ' (1.8 [fg-/cmz) b N5 gpm

Hopper rﬁ_ﬂoufﬂli_ _- 4 ' (56.8 L/m)
contre] valve P o ) s ' Rear wheéI
: mofor

Acce;sscry pump i . \ Tank
{vane=type) \ === J . :
YP o S (}--1

i$ 1-;\\{ i ::#|

: S A A

! Relief valves
Intake strainer o 3 - N 4500 psi

! Propelling Section 316 kg/cm?)

E of tandem Vickers ( g/«m

1
\ ' pump (piston-type)
. Hydraulic ‘h:nk-—'*'[ <—> t y

Q2025

51
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-———-—‘

|
Tﬂﬂk\ 1 [O].._ Main brush motor

Main control MQODEL 280
valve (Brushes STANDARD
& vacuum fan Y HYDRAULIC
on & off, hopper A m‘ SCHEMATIC

ragise & hold)

200 psi ~
@ 7.5 gpm

ﬂxrnnm

(14 kg/cm? @
28.4 L/m)

)
=

Hopper
lift
cylinder
/ -

\Sfde brush

shut=off valve

+——Side brush
maotor

Vacuum fan
mator

-

| ' | —Tenk

/Heq'r exchanger

< ®

Hydraulic oil
_Filter

r':“*j o
25 psi _J_..uug—u .-}..—]5 gpm
(1.8 kg/em?) | " | (56.8L/m)

Accessory
pump
{(vane-type}

Infake
stroiner

:"‘_'___r____-: > Rear wheel

: % {[ I } mator
lL_'..____ _: [ /
=== —-—

| WN ' |

I 1 1 ' I Tank
! Ly N N A i

i

Hydraulic

tank \

N 0. .
Propelling section
of tandem Vickers pump
(piston-type)

\ I ———— 3 \%
Ralief valves

4500 psi
(316 kg/em?) .

02024
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Hydraulic Control

Side Brush
Shut=OFf ‘I;fﬂlll:’e (bopper dump,
_ . Valve rakes and fon)
Hydraulic Hydraulic Lines
Qil Filter Cooling Coil
Hopper Lift -
Cylinder \
Side Brush .
Hydraulie Motor
'(ChqrﬂLynn) -

Breather
Filter
4-Gal .
Hydraulic
Tank
= . Rear Wheel
. ’::‘“é“ B‘[":'Sh Hydraulic
i Ao - Hygraulic Drive Motar
Vacuum Fan ;’;Ck::a - Main 7 Drive Mater (Char-Lynn)
Hydraulic p condary Hydraulic {Cher=Lynn}
Motor ump " Pump
(Fer bru.f: es, (Propelling)
hopper lift,

.and vacuum

fan}

PICTORIAL VIEW OF MODEL 280 - HYDRAULIC SYSTEM

6/79

STANDARD MACHINE SHOWN, NOT HIGH DUMP
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Pump control arm

Centering sori
Propelling entering springs .
Pump

Bracket

Accessory
Pump

Directional
Confrol pedai

Adjust Neutral Position of Control Pedal by Shifting Position of Pump Arm Centering Springs.
&/ 7%
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HYDRAULIC PUMP REPLACEMENT

1. Disconnect and cap hydraulic lines to pump. Mark lines for correct reassembly.

wt

. 2. Disconnect foot pedal linkage from pump control arm.,

3. Remove two screwsattaching pump to drive housing which is attached to
_ engine bellhousing.

4. Remove pump by pulling straight out from housing. The pump splined drive

shaft should sli I|p out of the coupling. 1t should not be necessary to disassemble
!'he pump coupling.

3. H'ydrauhc pump parts lists are in the "Hydraulic Componenﬁ" Section of this
manual. Repair instructions are previded with the pump seal kit,

6. Mount new or repaired pump on drive housing. [nstall centering bracket,
The pump splined drive shaft should slip into coupling on engine. The drive
housing will align the pump correctly with the engine.

7. Connect hydraulic lines to pump, following merkings made during dnsossemhly to
insyre correct connections,

ATTENTION! Hydraulic connections must be clean.

8. Fill pump case through plugged opening in top of pump with hydraulic oil.
9. Connect foot pedal |in|<age to pump control lever,

10. Set hand brake. Start engine and check for correct operaflon. Check for
" ledks uf all hydraulic connections fo pump.

. ' TO REPLACE SIDE BRUSH LIFT CABLE

1. Remove oid cable by d:sconnechng lower and upper cable ends. Lower cable
end has clevis and pin located just in front of front wheels. Remove lower

cable end first,
Y\ 7%
/

2. Upper cable end is threaded through adjusting nuts.
. upper cable end to free cable.

NOTE Adjust cable, loosening adjusting nut at upper cable end (see drawing).

Remove odjusting nuts from

&/79
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REPLACING REAR WHEEL HYDRAULIC DRIVE MCTOR

1. Raise and block up rear of machine.

. Disconnect and cap hydraulic lines to rear wheel drive motor. Mark lines for
correct assembly. Plug ports in motor,

3. Remove wheel from motor shaft., Do not pound on mofor shaft. Use wheel
puller if removal of wheel from motor tapered shaft is difficult, (See
"Hydrouiic Components" Section for hydraulic motor parts illustration}.

4. Remove screws attaching drive hydraulic motor to housing (see exploded
view drawing for arrangement of parts).

3. Remove hydraulic motor.

6. Install new motor.

7. Connect lines to motor.

8.

When installing wheel on new or repaired moteor, tighten wheel hub nut on
axle to 300 to 400 ft b (407 to 542 Nm),

o
%

W ~_
Fiaoa

o

Housing

N

S
Wi

Wheel Drive
Hydraulic

EXPLODED VIEW OF REAR WHEEL AND DRIVE MOTOR

1/83
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 HI-DUMP MACHINE ADJUSTMENTS

6/79

The following are foctory adjustments which should be necessary only if the hopper,
lift arms, or other parts gcve been replaced or repaired. The adjustments should be
performed in the following order: = -

HOPPER LIFT ARM ADJUSTMENT

. The axis of the hopper roflout pivet should be 4.625% + (125"  ( 168.3mm
+ 3.2 mm) from the floor (both sides). -

2. When the hoﬁper is at the required dimension, adjust the twe cams on the main
1ift arms so that they contact the front, sloping edge of the main frame. The

cams are mounted on splined shafts and, once they are adjusted, should not
require readjustment.

Axis of ‘Hopper ===
Rollout Pivot \

MAIN LIFT CYLINDER

1. After the lift arm has been adjusted os described above, adjust the clevis on the
main ift eylinder so that the eylinder is fully retrocted. To do this, loosen the
iam nut on the eylinder piston rod, then turn the rod by means of a pin inserted
through the hole in the rod.

= o S T




HI-DUMP MACHINE ADJUSTMENTS (confinued)

HOPPER ADJUSTMEN-T FOR FLOOR CLEARANCE

T.  After performing the adjustments described above, disconnect the roliout cylinders .

at their lower pivot point.

2. ‘Level the hopper and pasition it so that the rear hopper bottom is 3 in. £ .125 in.
(76.2 mm x 3.2 mm) from the floor.

3. At this point, adjust the hex cam {one on each side of the hopper) so that they
moke contact with the top surface of the main lift arms.

Hex Coam

Adjust Hex Cam
to set hopper
floor clearance

*® “Hopper Hopper
door latch

ROLLOUT CYLINDER ADJUSTMENT

After above adjustments are completed, adjust the rollout cylinders as follows:
Retract the cylinders completely. Then adjust each cylinder clevis until the .75 in. dia.

pin can be inserted through the clevis ond torque orm. Lock the clevis in ploce with the
jem nut.

SPEED LIMITER ADJUSTMENT

Adjust the speed Iimiter cam position so that it restricts forward speed fo 1.5 = 2 mph

(2.41 = 3.22 km/hr) when the hopper is raised to any point over 36 in. (914,4 mm)
from the floor. : '

6/79
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Hi-DUMP HOPPER DOOR LATCHES ADJUSTMENT

A. The latching bracket should be shimmed so that when the door is slammed shut,
the latches will fully engoge and hold the door closed fightly.

B. When the hopper is fully raised and rolled in, the latches should be fully engaged.

Adjustment is made by meens of eye-halts at end of each chain. The latches should
release at the some fime. '

Hi-DUMP MACHINE STABILIZER LEG AD'JUSTMENT

When the Hi=dump hopper is down, the stabilizer leg should be tucked up inside
of the bumper and not exposed. Adjustment is made by turning the threaded rod in

- the adjustable clevis. On old=style stabilizer leg, adjustment was made by turning
the stud between the ball joinis.

1/83
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HOW TO REMOVE ROPPER (USING DOLLY)

It may be necessary to remove the hopper in order to perform maintenance
on the hydraulic system.

TO REMOVE HOPPER: .

1. Start engine and raise hopper all the way. Engage mechanical sofety lock
on lift arm,

2. The following must be disconnected from the hopper:

Shaker motor wiring plugs{2).

Lights wiring plug (if used).

. VYacuum hose connection. _
Side brush lift cable (slip ball on cable end out of
channel slot after sliding plastic sleeve out of way).
Separate the hydraulic quick-disconnect couplings for
side brush motor (located on bumper, L.H. side).

f. If machine is High-Dump model, separate the hydroulic
quick-disconnect couplings for the two hopper door
cylinders (located under hopper).

on oA

o

Place dolly in position.

3
4, Raise lift arms, disengage safety lock, then lower hopper onto dolly.
5. Stop engine and place hydroulic control lever in "lower" posifion.

6

. Remove the liff amm release pins which attach the ends of the |ift arms

to the hopper. .

7. Push down on the lift amms so that they will disengage from the lift
brackets on the hepper. (Lift arms may be difficult to disengage).

8. Rol! the hopper and dolly away from machine.

&/ 7% | .
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BATTERY REPLACEMENT

The boftery is Jocated below ari access panel in the floor. The ﬁrandard.barfery isa
wet-cell, IZ-—vo[r, 60 -ampere hour type {TENNANT Part No, 371 83).

. When installing new battery, be sure to connect ground cable te negative rerminal of
bottery.

BATTERY INSPECTION AND MAINTENANCE

Inspect the battery as follows:

1. Check the battery cables for icose connections to battery terminals. Inspect
cables for corrosion or damage,

2. Clean the buﬂ-ery tep surface and ten'nmais. Use a strong solution of baking
sode and water. Brush the solutien sparingly aver the battery top, terminals
and cable clamps (do not allow any solution to enter the battery). Use a wire
brush to clean términal posts and cable connectors. After cleaning, apply a -
coating of clear petroleum jelly Yo the terminals and cable conmectors.

Checking Baﬁery Electrolyte

I. Check electrolyte level in each cell dculy Elecfroiyte [evel must always be
above the plates. Add distilled water to maintain solution at correct level
. - .cbove the plates, but do not overfill.

2. Usea hydromefer to check the electrolyte spec;F‘c gravity. : .
NOTE Do not take readings immediately after adding watet. The reasen for this is, -
if the water and acid are not thoroughly mixed, readings may not be accurate.
Check’ hydrometer reﬂdmgs agoinst this chqrf

SPECIFIC GRAVITY :80°F (26.6°C) BATTERY CONDITION
1.260 - 1.280. .. ...... e e v s e averas 100% charged
1.230 -1.250. . ... it i e in e v e e e 75% charged
1.200-1.220. ...... be s m e ey 50% charged
170 -1,190. . . s i v e e e (Recharge at this point) . 25% churged.
1040 -7.180. . ... h Ll ool b e a e Very little useful

capacity remaining
L I 0 e I Discharged

If one or more cells tests lower than the other cells (.025 or more), fhe cell is damaged,
shorted or is about to fail.

6/ 7%
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CHARGING BATTERIES -

ATTENTION! Before charging battery in machine, disconnect the battery cables
{this will protect the alternator).

The recommended charger should be fully automatic in that the charge rate tapers
off by itself as the battery is charged.

HWARNING Do rot smoke or light matches, or bring open flame into arec

when baitery is being charged. Keep cover open over the
battery. Provide odequate ventiletion.

IMPORTANT NOTES ON BATTERY CARE

+  Raise cover of battery during charge, for maximum ventilation.

+  Keep vent plugs firmly in place at all times, except when adding water or taking
hydrometer readings.

+  Keep flames and sperks away from the batteries as they may ignite gas during
charging. :

+  Keep all metallic cbjects off the top of the battery, as they may cause a short
circuit. ‘ :

+  Keep the top of the battery clean and dry. .
+  Keep the electrolyte level above the plates at ¢ll times.
+  Add water only, and avoid over-filling.

+  Keep electrolyte from coming in contact with the eyes, skin, clothing er any
other material which it might domage.

+ Do not discharge battery below specific gravity of 1.140,

+ Do not ¢lfow battery to remain in discharged condition for any length of time.

LOCATION OF FUSES AND CIRCUIT BREAKERS

A tuse ponel is located inside the instrument ponel enclosure . Other fuses are lo-
cated on the back side of the [ight svitches. To replace fuses, remove the screw
attaching the instrument panel, move the panel forward, then lirt it up.

A fuse is used in the shaker motor circuit. Fuses are used to protect the accessory

cireuits such as the headlights, flashing lights, hour meter, etc. Before replacing
@ blown fuse, try fo determine the couse.

&/79
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IGNITION SWITCH

key inserted into the key slof. Jomming may also be caused by not fully inserting
the key before turning it. Either of the above may cause the tumblers to retate
preventing the machi ne from being operated.

. Occasiorally the ignition switch may jom because of huﬂring ohjects other than the

To unjam the ignition switch, first disconnect the battery cables from the battery.

- AACAUTION Always disconnect the battery cobles from the Baﬁery before
working on machine electrical components.,

Make an unjomming fool as shown with & piece of wire or @ paper clip.

0.38" (9.6 mm) |
Tl A I

'2.5" (63.5 mm)
2.5" (63.5 mm)

UNJAMMING TOOL

. Insert the 0.38in (2.6 mm) end of the unjamming Yool into the ignition switch. Turn

' ' the tool to the right or left until a click is heard. Remove the unjamming tool from:
the ignition switech. Try the ignition key in the ignition switch. Repeat the proce-
dure if necessory. ' .

NOTE When the switch tumblers are properly cligned, a slot will be visible in
the switch drain hole.

Ignition Switch\ : Drain Hc-ie// Lock Nut

"|—||\

IGNITION SWITCH DRAIN HOLE

NOTE  Never insert foreign material into the ignition switch. Only use the
. ignition key provided.

2/81
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MM105

o 280
POWER SWEEPEn

CONTENTS:

Initial Alignment . _ . . ... ....... 3
Removing Sweeping Hopper. « v v e v v v v v o 5
“Installing Servbbing Unit. ... ... [ é

Removing Serubbing Unite v v v vovveeas. O

Re=-installing Sweeping Hopper. . . .. ..... 10
. Scrubber Operation. . . v oo i v ivnan. 11

Scrubber Trouble Sheating. .« v v v v v v e n o 15

Scrubber Maintenance. « . v o v v v s v s swses 16

scrubber seétion
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INITIAL ALIGNMENT OF NEW SCRUBBING UNIT TO MACHINE

. ATTENTION! New Scrubbmg Units may require olignment to the machine.
Follow these instructions carefully,

. 1 ~=- : . -
. ___”_1" ! ‘.F h e e e 7 15
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ALIGNING SCRUBBING UNIT TO MACHINE:
1 @ Loosen vacuum connection bracket in top center of scrubber and move
all the way to front of scrubber in slots.
. - b Loosen bracket on left rear side of scrubber.
c  Loosen top cam on the right hand lift arm ‘and rotate back, DO NOT
LOOSEN LOWER CAM,

2 " Move scrubber into place and connect hydrcuhc hoses to unit. Line up
' 1ift pins over slots in lifting arms.
3 Start engine and let idle. Engage lift pins on li Fr arms and swing
- locking hooks over pins.
4 Operate hydraulic control to et scrubber all the way up ENGAGE
_ SAFETY LOCK.
5 Rotate top cam on right hand tift arm fo contact ear of scrubber and
tighten boit.
b Fold up the four support legs by pulling out the locking knob ond swinging

each legup. WARNING: Do not work under scrubber unless sofety lock
AWARNING Do not work under scrubber unless safety lock is engaged.

7 Release safety lock and lower scrubber to down pesition.
8 Lower bracket on left hand rear side of scrubber t¢ contact ¢am on arm
and tighten balts.
b4 Connect vacuum hose to scrubber from squeegee.
- (Continued)
1
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TROUGH ADJUSTMENT: :
10 The correct clearance of the trough lip is from .375" to .50" (2.53 to 12.7 mm}
from the floor. Adjust by turning .50% (12.7 mm) square head set screws.

The correct clearance of the trough in the up position is from 1" (25.4 mm)
to 1.125% (28.58 mm).

11

VACUUM CONNECTION:

12 Move bracket at top center of scrubber rearward to contact seal on
lintel and tighten bolts sufficiently to hald bracket in place.
Rap bolts shamply to move bracket from 1/16" to 1/8", compressing
sponge rubber seal on lintel, and tighten bolis.

BRUSH ADJUSTMENT:

13 Release brush [ift handle and allow brush to rest on floor.

14 Turm cylinder and cylinder end until handle is opposite center notch of
' bracket. Tighten jam nut on cylinder end.

&/7%
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INSTRUCTIONS FOR FACTORY-INSTALLED SCRUBBING ATTACHMENT
(Assuming that mechine is modified to accept scrubbing attachment)

A. TO REMOVE SWEEPING HOPPER (BEFORE INSTALLING SCRUBBER)

1. Starf motor.

2. Roise hopper all the way. _
AWARNING Engoge mechanical sefety lock on hopper lift arm.

3. Place dolly under hopper.

HOFRER
A1
PIN

LIFTIMNG

Disconnect hopper from - "

litting arms by moving ) %
locking hooks away -

from hopper lift pims. LOCKING

HOOK

4, Swing gsi&e locking hooks which attach hopper lifiing pins to the [ift arms.

5. Raise the lift arms, disconnect the liff arm safety [ock, ond lower hopper onto
dolly. Stop the motor. Ploce hydraulic control in "OFF" position. Push down
hopper [ift arms until they clear the hopper lift pins.

&. Move hopper out from machine slightly and disconnect the wire to the shaker
motor mounted on the hopper. Complete the removal of the hopper.

7. Remove the side sweeping brush by removing the bolt attaching it to the motor
shaft. The brush will drop down to the floor.

8. Remove main sweeping brush,

6/79
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B. TO INSTALL SCRUBBING UNIT (AFTER REMOVING SWEEPING HOPPER)

1. NOTE Do not fill scrubber tank before installing serubber on machine. The

scrubbing unit is mounted on folding support legs equipped with wheels. Raise
bumper. Carefully roll the scrubber into position between the 1ift arms, but allow

encugh room between the machine and the scrubber so that the hydraulic hoses .
can be connected in the next step.

Disconnect the coupling on the hydraulic hose located in one of the lines to the
hydraulic control valve.

ATTENT]ON! Clean both coupling halves.

Connect the separated halves of the coupler to the two hoses located on the side of
the scrubber,

Use locking hooks to lock
serubber to |ift ams,

LOCKING

e
e

iz
CETRRL A
PR

’

pA

With the folding support legs
down, the scrubber can be
rolled into position.

3.  With lift arms lowered, carefully move scrubber into position so that {ifting
pins on scrubber will engage their sockets on the lift arms. .Swing {ocking hook
on each arm over scrubber lifting pins, locking them onto lift arms.
4, Start motor and operate hydraulic control to lift scrubber. .




INSTALLING SCRUBBER (Continued)

3. rold up the four ﬁupport legs by pulling out the locking knob and swinging edch
' eg up. ' ' .

AWARNING Engage safety lock on lift amm before recching under scrubber,

locking

Rotate the cam lock to the
down position as shown here.,
. This is the correct position of
Bottom view of scrubber, - the lock when the scrubber is
installed.

6. Loosen-bolt atiaching cam lock to right-hand [ift arm and rotate cam into
position against 1ip on scrubber. Use wrench provided for removing main
. brush. This cam lock will prevent scrubber from tilting forward.

7. Make sure that end of suction hose is in pick~up trough Ig_cat.éd at bottom of
scrubber. '

8. Stort engine and Tift scrubber encugh so that safety lock on [ift arm can be
released. Lower the serubbing unit. Lower bumper.

9. Install side brush squeegee assembly on support bracket and lock in place by
inserting two locking pins. Turn ends of pins under the clomp which is held
in ploce by a spring.

SUPFORT
BRACKET

NOTE Instail the side brush
squeegee on the support
bracket as shown here.

LOCKING BRUSH
FINS SOUEEGEE

. 10. Attach chain from squeegee I‘b side brush am. Adjust chain so that squeegee is
lifted when side brush is lifted. '

5
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INSTALLING SCRUBBING UNIT (Continued)

11. Position side scrubbing brush on mofor shaff and lock in place with bolt and nut. .

&/ 79

12,

13.

14,

15.

16.

17. AWARNING Engage speed control stop lever to reduce machine speed during

18.

If necessary, adjust motor height until full weight of the arm is on the brush
when the side brush lift is fully released, '

If side squeegee is not level with floor, adjust as described in Maintenance
Instructions,

Attach hose from squeegee to recovery tank inlet as shown in drawing.

Check condition of rear squeegee rubber blade and replace it if necessary. See
Mainterance Instructions. 1f rear squeegee blade assembly is not on machine,
install it as shown in drawing. The squeegee is attached to the two ocutboard
pivot brackets and the center [ift mechanism by means of pins and cotter

pins.

install the main scrubbing brush (also called rear pick-up brush} in the some
manner as a sweeping brush is installed.

serubbing.  This is necessary to prevent skidding on wet, slippery

floors.

Lever, speed
Control

The Scrubber is now completely installed, Please refer to "Scrubber Operating
instructions' next.

&
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3.

TO REMOVE SCRUBBING UNIT FROM MACHINE

Dmm recovery tank as explained in "Operating lnstructions".

Remove rear main scrubbing brush in same manner as sweening brush is removed.
Remove side scrubbing brush by removing bolt attaching it to the motor shaft.
Remove side brush squeegee by pulling out the two lock pins and unhookmg

chain. Leave squeegee mounting bracket attached fo machine,
Start motor and mise scrubbing unit,

HWARNING Engege lift arm safety lock before reoching under unit.

é.

3.

Swing down the four serubber 5uppor’r legs -— moke sure they are [ocked in place

Loasen bols attaching the cam lock to the rlghi‘“hdnd ift arm, und swing lock
away from lip onscrubber. Tighten lock attaching bolt.

Operate hydraulic control to 1ift scrubber. Release safety lock, then lower
scrubber to floor. Stop motor. Place hydraulic controf in "OFF" position.
Swing aside [ocking hooks which hold scrubber lifting pins to lift arms.

Push [ift arms down and carefully roll scrubber away from machine for @ short
distance so that hydraulic hoses can be disconnected,

Disconnect the two hydraulic hoses between scrubber and machine. Disconnect

rear squeegee suction hose from scrubber (end of hose can be placed in clip
under seat).

Connect the fwo mcchme hydrauiic hoses together {check to be sure that couplers
are clean).

NOTE  Machine will not operate properly if i‘hese lines are not connected.

The rear squeegee can remain attached to mechine in "UP" position durlng
sweeping -- provided that machine is not used over rough surfaces which could

damage the squeegee rubber blade. To remove squeegee, pull out the
attaching pins.

7
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D. TO INSTALL SWEEPING HOPPER AFTER REMOVING SCRUBBER

1. Raise bumper. Position hopper on dolly between |ift arms near machine, but ollow
enough room to connect the wire to the shoker motor. Conmect the shaker wire.

Move hopper up to the machine. .

2. Start motor and raise lift arms so that |ift pins on hopper will contact their
sockets on the lift arms.

3. Close the locking hooks over fhe [ifting pins.

NOTE the cam lock on right~hond erm must be positioned away from the
hopper so that it does not restrict hopper movement.

When the sweeping
hopper is used, the
cam lock must be
sat gt the "UP"
position.

4. Raise hopper. .
AWARNING Engage sofety lock. _
5. Remove dolly from under the hopper.

6. Raise hopper slightly in order to release safefy lock, then [ower hopper to floor.

7. Lower bumper. Install main sweeping brush.

&/ 7%
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SCRUBBER OPERATING INSTRUCTIONS

Filling the Tanks:

1. The solution mixture required will depend upon the condition of the fioor.
Recommendations for detergent dilution are given on the TENNANT detergent
container and on the nameplate mounted on the scrubber. TENNANT %422
{powder) or #670 (liquid) are recommended. '

2. Shut off the water flow with the valve conirols located on the right side of tank,

3. There ore two .Separcte upper tanks. One or both tanks may be used for detergent
solution or rinse water. Fill both tanks with hot water when using both ranks for
detergent solution; or fill one tank with solution and one with cold rinse water,

The water flow can be opproximately doubled by using both tanks ot the same
time, but this, of course, will require more frequent refilling.

— i ' — /,-Flll-funks here
_ { Cf‘::;ﬁ;\\; With detergent|’
~ S ' \ e =Solution or _

“Rinse water

b mar

SOI.I..I‘I'IQN 'I‘llIKS

- Instruction
Namepiqte

Water flow
Velve confro]s
.--'"""'

X L A
SQUEEGEE REAX BRUSH - FRONT BRUSH  SIDEARUSH

4, To aveid fooming, fill the tanks with hot water first, then odd derergenr and stir
the solution.

5. The hwo water flow control valves may be used to combine the flow or to open
either tank. :

6. The rate of flow and the consumption of either detergent or rinse water is
dependent upon scrubbing conditions and rate of travel.

TIRE CARE

If the machine is operated in areus where solvents, oils and other petroleum-base
fluids may contact the tires, it is strongly recommended that the tires be cleaned cfter
use. This will greatly prolong the life of the tires.

6/7%
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TYPICAL SCRUBBING CONTROL OPERATIC)N SEQUENCE

1: Stact the motor. Set throttle at full engine speed.

2. Move hydraulic control lever to "Brushes and Vacuum Fan On" position. This
starts rotation of all brushes and vacuum fan.

3. Llower the machine main brush to the "Restricted Down” posifion.

4. Lower the scrubber brush to the down positon, using the brush. Tift lever on the
"~ scrubber.

POSITIONS OF SCRUB BRUSH LEVER

5. Lower the side brush —- the side squeegee will also [ower with the brush,
Lower side squeegee if it is locked in up position. _

6. Open the water flow control valves. The two control valves may be used fo
combine the flow or to open either tank.

7. Lower the rear squeegee and place the lever in the "Pressure down position.

ATTENTION! Always raise squeegee before reversing machine.

8, Depress the accelerator pedal and begin serubbing.

AWARNING When scrubbing, always reduce machine speed by en.gugi_ng speed
control lever. This will prevent skidding on wet, slippery floors.

9, Shut off the solution ebout five feet before making a turn.
10. After the scrubbing operation is completed, raise all the brushes. Allow
krushes to revolve for 30 seconds or more fo throw off excess water.

&/ 79
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SOME NOTES ON SCRUBBING OPERATIONS

.IQ

2.

DRAINING AND CLEANING RECOVERY TANK

2.

&/ 77

NOTE Never use main sweeping brush for serubbing. Always replace main
sweeping brush with the brush designed especially for scrubbing.

The front eylindrical brush performs the bulk of the scrubbing. The side brush

is provided in order to scrub ciose to walls. The main {rear) brush provides

secondary scrubbing and also sweeps light debris and woter into the shallow

trough located under the scrubber. A hose vacuums the water from this trough

into the recovery tank in the serubber, The rear squeegee provides a "vacoum

cleaner" pick=-up on smooth floors and erases tire tracks.

Extremely dirty floors moy require soaking with the detergent for a period of

time. Apply the solution with the front and side serub brushes down (the main

brush, side squeegee and rear squeegee should be up). After soaking, pass over

the some area with the main brush and squeegees down.
If rinsing is desired aofter scrubbing the floor, apply plain cold rinse woter,

scrub and pick-up.

When scrubbing very rough floors, it may be desirable to raise the rear squeegee

in order to prevent damage to the rubber blade. The main krush will provide

adequate water pick-up in this cese.

Pasition front of scrubber adjacent to large fleor drain or 40 gallon (151.4 L) tank

below the floor level.

Pull upper end of drain hose, {see sketch) off the plug and lower in the direction

of the floor drain.

Open the cleon out door to which the
drain hose is attached and flush ouf any
studge cecumulation,

Raise scrubber on dump arms and engege
safety lock so that the lewer trough may
be cleaned and inspected

12

CLEAN OUT
DOOR
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SCRUBBER TROUBLE SHOOTING

TROUBLE

PROBABLE CAUSE

REMEDY

Poqr' water
pick-up at
squeegees.

Side or rear squeegees are
wom or damaged .

. - Clegging in woter pick-up

trough of rear squeegee or in
suction hose to recovery tank.

.. Alr leaks in suction hose and

connections.
Poor vacuum.

Examine squeegee rubber

blades and back=-up strips

for cuts or worn areas. Re-
place blades if necessary.
Clean out rear squeegee and
hose .

Repair or replace hose and
connections. ,
Check vacuum fan.

Water spills

from side of
scrubber.

Side squeegee blades wom or
damaged.

Too much solution being
applied.

Replace squeegee blades.

Cut down selution flow 5 to
10 feet before making turns.

. Little or no

vacuum
suction at
rear '

| squeegee.

Clogged suction hose or pick~
up trough in reor squeegee.

Loose connections between
squeegee and suction hose or

between suction hose and tank.

Scrubber vacuum fan not

- operafing.

Disconnect suction hose from
squeegee, wash sjueegee and
hose thoroughly.

Check all hose connections

for looseness or domage. -
Check suction hose for damage.
Check for suction at suction
hose to recovery tank. Next,

- check for air discharge from

vacuum fan. If ne air discharge,
impeller, hydraulic motor, or
pump are at fault..

Poor
scrubbing
action.

Worn scrubbing 'b’rushes.

Incorrect method of
operation.,

Wrong detergent or mixture.

Inspect brushes. If bristles

are badly wern, replace brush.
Check scrubbing procedures,
brush pressure adjustment,
solution flow, ete, |f floor is
extremely dirty, two passes may
be needed.

. Use TENNANT Detergents.

See "TENNANT Detergent
Selection and Dilution Guide”.

Poor
salution
d_istribution .

/7%

Clogged outlet holes in
distribution tube.

Clogged or pinched hose
from solution tank to valve.
Jammed solution valve or
cable to valve,

13

Clean . ocut tube and
outlet holes.

Check hose.

Check cable and vaive for
free operution.
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SCRUBBER MAINTENANCE INSTRUCTIONS TTHOATNE S T
FRONT SCRUB BRUSH ADJUSTMENT
Beack - To raise Front Brush.

Center = "Float” serubbing posifion
(also used for adjustment).

Forward - “Pressure-down” scrubbing
' position.

An adjustment for brush wear is provided con the [ift rod beneath the brush control
handle. Lossen the jam nut on the clevis and turn the adjusting rod just below it
until the control handle is in the "Center” position when the brush is resting on floor.

NOTE B8e sure jem nut egainst lawer clevis is tight to prevent drift of adjust-
ment, :

FRONT SCRUB BRUSH REPLACEMENT

The front brush is removed and replaced in the same manner ¢s the main sweeping
brush. See "To Replace Main Brush" in "Maintenance Instructions" Section of this
manual .

WATER SPREADER TUBE

The small holes in the water spreader tube may become clogged. Loosen sef screw of
tube hanger and remove hoses. Slide tube out of hangers and clean with hot water
- and brush.

SIDE SCRUB BRUSH REPLACEMEINT

The side brush is adjusted for wear in the

same manner as the side sweeping brush.
See "To Replace Side Brush" in "Mainten=
ance Instructions”.

14
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SIDE SQUEEGEE LEVELING ADJUSTMENT:

Check to be sure that the squeé'gee blade is level with the floor. If adjustment is
required, locsen the two support bracket mounting screws and twist the bracket slightly

until the blade is level. Then tighten mounting screws.

SIDE SQUEEGEE RUBBER REPLACEMENT:

L]

NOTE
Level the side

-squeegee by [oosening
- the support bracket

screws and moving
the bracket. -

Remove five retaining clamp bolts, install new rubber si'ri.p, and replacé retaining clamp.
. Replace the rubber when the leading edge is wom and is no longer wipirg floor correctly.

RETAIMING
STRIP

$OUEEGEE
RUBBER
BLADE

SIDE SQUEEGEE BLADE REPLACEMENT

15
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REAR SQUEEGEE MAINTENANCE

In order to work properly, the rubber squeegee blade must be deflected about .50" (12.7 mm)
as it moves across the floor -- this is shown in sketch. This deflection should be uniform

across the full length of the squeegee. The deflection of the blade is set by adjusting

the stops end linkage as shown below. This adjustment is correctly made at the factory .
and should not normally be required again. In the "up" position the squeegee should

just touch the frame at three places: the rear and two ends.

.50%(12.7 mm
Deflection Direction
of
Forward
Travel

The squeegee rubber
blade must be adjusted
as shown here.

17
Leading Edge of Blade Must Be
Sharp in Order to Wipe Properly

As shown in sketch, the leading edge of the squeegee rubber does the entire wiping job .
if this edge is worn, the rubber must either be replaced, or turned around if the opposite
edge is not worn., Adjusting @ worn biode to o lower position will not improve wiping
action, '

Adjust For
Squeegee L

l;x\_\“r“\fxf’"

;\‘*.L - \ ' o

~ \\\L'\ N ) -S:. _\“

'E_r,/-}' .
I Fllﬂﬁc‘_ ;

—-—

Attach
Squeegee
With Pins

L

—
——

it78 15 Adjust Set S
Screws For .
Attach Xqusegee Squeegee : '
with pins . Height L_____________

REAR SQUEEGEE ADJUSTMENTS

16
= o S I

6/ 79




LUBRICATION OF SCRUBBER

- Grease : . Lube
Fittings ' Location Period
. 2 Lower trough pivor : 8 hours .
4 Casfer wheels 200 hours

Apply light grease to threads on front brush lift rod every 20C haurs..

AWARN'NG Never reach under up-raised scrubber attachment without engaging

safefy leck,
ADJUST S
TROUGH HEIGHT [~ ¥ Fﬁﬁﬁgs
TO ADJUST PICK-UP TROUGH HEIGHT: - | figRE @ Placed). NG

1. Park machine on smooth level surface.

2. Check clearonce between lip of pick-up trough and floor. Correct clearance .375" (.53 mm)

3. If adjustment is required:

ta) Raise scrubber attachment to extreme "up™ position and engage lift cylinder
safety lock.

(b) Refering to drawing, loosen lock nut and adjust belts until correct clearance
is obtained. Then tighten lock nuts.

NOTE After each adjustment is made, it will be necessary fo lower scrubber
attachment to check clearance.

ATTENTION! 8e sure 'rhur lip of trough is never allowed to touch floor,
or needless wear to trough will result.

17
& 77 '

+| o | v f o o.§ e | 1|




REPLACING REAR SQUEEGEE BLADE

To replace or reverse the rubber blade, refer to exploded view for the arrongement
of parts, Note that a special front strip and a backing strip are used on each side .
of the rubber blade. Replace the front strip if it is worn.

FROMNT STRIF RETAINERS

RUBBER BLADE

RETAIMERS

RETAIMER

BACKINIG STRFP

EXPLODED VIEW OF REAR SQUEEGEE RUBBER BLADE AND MOUNTING PARTS

18 .
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SAFETY AND MAINTENANCE TIPS

Safety of fuel systems on machines cannot be taken for granted. There have been
reports of increased amounts of oil being present in L,P. fuel in certain areas. Added
precaufions must be taken. To ensure safer operation of your L.P.G. equipmént,
regular maintenance and frequent inspection is important.

Listed below ore some suggested maintenance tips as well as general tips to promote
added safety in the operafion of your Tennent machine,

. Keep cigarettes, sparks, and open flome away when working on L.P, equipment,
when inspecting for gas leaks, or when L,P. tanks are present.

Check all components for proper operation. Replace L.P. components when
needed. Never by-pass defective safety compenents.

. Check routings of all L,P. hoses. Keep them awoy from sharp edges, exhaust
manifolds, or other hot surfaces. Check for signs of abrasion or deterioration.

Every 400 hours or 3 months {(whichever comes first) or if eny malfunction is
noted:

a. Completely disassemble the vaporizer-regulator (liquid withdrawal system).
See machine manua! for instructions and replacement parts.

b. Clean all parts in alcohol.

c. Inspect parts and replace where needed.

d. Carefully reassemble and reinstell in machine.
e. Check for proper operation.

. Check for gas odor before and during starting operations. |If gas odor is noticed,
stop and check for leaks or component malfunction,

. Replace electrical wiring if insulation shows signs of cbrasion or deterioration.
. Make sure L,P, tank is free of dents or gouges.

. Make sure service coupling is clean and free of damage. Make sure service
coupling of tank matches machine service coupling.

. Keep the engine properly tuned.

. Make sure the L.P. tank matches the fuel system {vapor tank with vapor system,
liquid tank with liquid system).

. Make sure L,P, tank is securely mounted on the machine and with the locating
pin in position. )

. Park the machine in a shaded, cool area when not in use.
. Keep the L,P, tank service valve closed when the machine is not in use.

. Never overfill L.P, tank. Fill the L.P. tank to the recommended weight
stamped on the tank.

| 1 |
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. Use care in handling L,P, tanks. Never drop or drag them.

- Always store and transport L. P, fuel tanks with the safety relief valve in the
"Up" position. _

. Every 400 hours replace the filter in the filter fuelock., $ee mochine manual .

for instructions and replacement parts.
- Avoid personal contact with L.P., fuel to aveid frostbite.

. When the machine is to stand vnused for o pericd of time, overnight for example,
park the machine in a designated oreo, shut off the service valve af the tank
and operate the engine until the remaining fuel is comsumed. Then, turn off the
ignition switch. '

. Perform reguler maintenance as recommended in the machine manual.

QUICK CHECK LIST

This is a small list of checks that can be made quickly and often. Be sure to
make all of the checks listed in the service and maintence list end those in the manual .

To check regulater

Place ignition switch in the on position. Remove the wire from the *C" termingl
of the oil pressure switch end touch it to the "NO" terminal. This shorts out the
oil pressure switch and opens the fueiock allowing L,P, fuel to flow to the pri-
mary regulator, Check the carburetor for 1.P, fuel. If L.P, fuel is flowing, the
regulator is molfuctioning and must be repaired or replaced. 1f no L,P. fuel is
present, turn the ignition switch off end replace the wire from the "C" terminal

to the "C" terminal, . .
+ Check the oil pressure switch

Turn the ignition switeh to "On". 1f a click in the filter fuelock is heard, the cil

pressure switch is not operating properly. If no click is heard, remove the wire from

the "C" terminal and touch it to the "NQO" terminal, This shorts the switch out.

The filter fuelock should click when the switch is shorted out if the switch is working
properly.

* Check the filter-fuelock for proper operation:

Start the engine.

Remove the wire going to the solenoid section of the fuelock. This should cause the
solenoid to close, shutting off the fuel supply, stopping the engine. If the engine
continues to operate, replace the filter fuelock.

It the engine stopped as it should have, allow the machine to stand with the L.P, tank
valve apen and the wire removed from the fuefock. After 10 minutes, operate the
sterter motor. |If the engine starts or fires, 1,P. fuel has leaked by the fuelock and
the fuelock should be replaced. If it fust turned over, the fuelock is operating
correctly,

+ Check the vaporizer for proper cperation {liquid withdrawal systems only-water heated)

Turn on the ignition switch, short out the oil! pressure switch leads and open the radiator
cap and check the coolant for bubbles, If bubbles are present, the vaperizer may .
have o leaking gasket or may have developed a pin hole leak, atlowing L.P, fuel

- to enter the cooling system.
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OPERATING INSTRUCTIONS
FOR
MODEL 280 SWEEPER
EQUIPPED FOR LPG OPERATION

PREPARING MACHINE FOR OPERATION

Follow the instructions given in "Preparing Machine for Operation" at the beginning
of this manual. Instead of step 74, fill or replace the LP tank. The tank isa
LIQUID WITHDRAWAL, 33-lb. CAPACITY type. The tank is equipped with a
visible gouge and an automatic shut-off valve. Always close the hand valve when
the machine is not in use. )

TO START LPG EQUIPPED ENGINE

1. AWARN'NG Do not attempt to start engine unle.ss you are in driver's seaf, with
foot on bruke pedal or handbrake engaged, end with directional
pedal in neutral pesition.

. Check gauge on LP tank to make sure there is sufficient fuel.

. SLOWLY open the tank hand valve. {If volve is opened suddenly, automatic
shut-off may stop fuel flow).

4. Insert ignition key and turn to "Start" position momentarily until engine starts.

Release key as'soon o5 engine starts. Do not operate starting motor ¢continucusly

for more than 10 seconds at o time.

L kD

5. If engine does not starf ofter several attempts, refer to "LP Gas Trouble Shooting”
in a following section. See the Engine Manual for more information.

LPG FUEL TANK

The 33-I5.. capacity tank is
mounted on fop of the machine.
The tank is o liguid-withdmwal
type equipped with a visible
gauge which measures the per
cent of fuel left in the tank.
Always fill the tank by weight
capacity (33-[b.) plus the “tare"
weight (TW) which is marked

on the tank. %_\_

Hand
Shyt=0FF
Valve

Coupling

Line to
Filter

&/ 79
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LPG FUEL TANK {Continued)

The tank must be mounted in one pesition only. De not turn the tank in its
mounting--this will affect the liquid withdrawa! process, becouse of the shape of the .
discharge tube inside the tank.

H the tank shut-off valve is opened too quickly, the automatic shut-off vaive will
close. Open the hand valve slowly to just crock the vlave, then close the valve and
open slowly,

Always double check to be sure that you have the correct type of tank: This
machine requires a liquid withdrawal type of tank.

HOW THE LP SYSTEM OPERATES (See LPG Parts Drawing for location of LP Components)

1. Opening LP tank valve slowly permits the liquid fuel to pass fhrcué’n the fuel line to the
combination fuel line filter and electric lock«off valve (called "Filter=Fuelock™).

2, Excessive fuel line pressure will escape through the pressure relief valve.

3. The fuel line filter is required on liquid withdrawa! systems because the fuel is drawn
from the bottom of the tank where impurities could accumulate. -

4. The solencid (eleciric lock-off valve)is activated by the ignition switch during
starting, allowing fuel flow through the valve. Engine oil pressure operated switch
holds solenoid valve open after the engine has beern started. ' .

5. After passing through the combination filter and selenaid valve, the liquid fuel en-
ters the veperizer and primary regulator combination unit {located in weter elbow on
engine). At this point, the liquid fuel is changed fo vapor as hot water from the
engine is directed past the vaporizer part of this combination unit.

6. The vapor fuel passes through the primary regulator part of this combination unit and
is reduced in pressure at the regulator cutlet.

7. The fuel is then metered into the carburetor in small amounts as required and con-
trolled by the carburetor,

4
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" Tank Strap

Hand shut-off

Excess pressure
Relief valve

LP lock-off
Solenoid
Valve

AL . Engine
4 H t‘a
e U : @\Oil-pressure
LP fuel Switch |

Line filter

LP Carburetor
(includes secondary

regulator) LP Vagorizer

{includes primary reguleator)
(inside water outlet elhow
on engine)}

. LPG FUEL SYSTEM
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USE & CARE OF L.P. FUEL TANKS

FILLING L.P. TANKS

L.P. fue! tanks are to be filled at regular eylinder filling plants or at designated areas . .
meeting all opplicable regulations. Proper L.P. tank filling is of the utmoest importance.
The person filling the containers must be trained in the safe handling of L.P. fuel

L.P. fuel tanks are to be filled by weight. Magnetic float gauges must not be used as
a means of determining the amount of liquid in the container during filling operations.
Do not overfill L.P. tanks. An air space must be present inside the tank to allow for

expansion of the fuel. Fill tanks to their designated weight.

Whenever an L.P. tank is filled, the tank should be inspected for sharp dents, gouges,
leaks, or broken protecting rings. All of the valves must be inspected for leaks, using
¢ soup solution. They also must be checked for dirt, paint, or other debris in the valve
openings. The following specific checks must also be made:

Filler Valve = Check for proper functioning and the presence of the handwheel.
Valve must be closed except during filling.

Vapor and liquid Service Valves = Check for proper functioning and presence of
the handwheel. The valve must be closed except when in service.

Cylinder Service Valve Coupling - Check for proper Funéﬁoning, thread condition,
and damaged, or missing washers or 'O’ rings.

Safety Relief Valve = Check for damage. Check for the presence of the relief valve
elbow and the proper direction of the elbow. If the rain cap is missing, check for
foreign matter and replece cap. Do not tamper with the relief valve setting. .

Magnetic Liguid Level Gauge ~ Check operation against the maximum filling peint
as determined by weight.

Any tank with any of the cbove defects must be removed from service and be repaired or
destroyed accordingly,

If on L.P. tank is damaged or leaking, it should be removed to a designoted safe area
and the proper personnel should be notified. De not attempt to make repairs to the
cylinder, regardless of conditions. Repairs must be made by quolified personnel.

The care an L.P. tank receives has ¢ direct bearing on how long that tank can be used
safely. L.P. tanks must not be dropped, dragged, or slid across any surfoce.  To
move L.P. tanks, use a hand truck, or roll the L.P. tank on its foot ring while it is
being held in a position slightly off verticle.

2/8
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. CHANGING MACHINE L.P. TANKS

Refueling machines with L.P. tanks is an important function, Refueling is accom=
plished by replacing the empty L.P. tank with o full one.

. ‘ The tank changing operation presents an opportunity for the machine operafor to obh-
serve, carefully, the tank, tank fittings, and the fuel lines and fittings for his own
_satisfaction. I abnormal wear is detected, the operator should report his findings fo
his supervisor for appropriate action.

To begin the tank changing operation, park the machine in o designated safe ares ond
stop the engine. Mext, close the tank valve, then remove the quick-disconnect coup-
ling from the tank valve. OCbserve the machine fuel lines and the quick-disconnect
couplings for damage or abnormal weer. o

'Then, ramove the empty tank from the cradle holding device and observe: the tank and
 tank fittings for damage or abnormal wear. Handle the tank carefully; it must not
be dropped or mishandled.

Store the L.P. tank Tn a designated safe area. Select a filled L.P. tark and observe
it for damage or leaks. Carefully install the filled tenk in the machine so that the
tank centering pin enters the aligning hole in the tank collar. This assures that the
tank is positioned properly so the safety relief volve, liquid level gauge, ond service .
valves will operate properly, Fasten the tank hold-down clamp (s) so that the tank
is locked into position. Reconnect the fuel line to the tank service coupling. Open
the service valve slowly and check for leaks. If o leck is found, close the valve
immediately and notify the appropriate personnel. If no leaks are found; the engine
'is ready to start. - Do not start the engine unless the operator is in the operator's
position with a foof on the broke pedal or parking brake engaged, with the directional
- control pedal in neutral position. : . . :

. STORAGE OF L.P. FUEL TANK

Whether the storage is inside or outside, it should not be in the vicinity of combustible
materials or high temperature sources such as ovens and furnaces, since the heat may
raise the prassure of the fuel to a point where the safety relief valves would function.
Care should be token to insure that the cylinders are stored in such o manner that if
the safety relief valves do function, they will relieve vapor, rather than liquid.

Valves on empty tanks must be ¢losed during storage and transportation.

Similar preceutions should be taken in storing mechines fitted with L.P. fuel tanks.
They may be stored or serviced inside buildings,provided there are no leaks in the
fuel system, and the tanks are not overfilled. While machines are being repoired
inside @ building, the shut=off valve on the tanks must be closed, except when the
engine must be operated. '

While a large amount of safety has been designed into the equipment to make
it as "foolproof® as possible, it is necessary for the operator and maintenance
petsonnel to apply o few basic safe practices fo assure a good safety record.

This is not unique to L.P. fuel alone. It anplies equally well to any mechanical
equipment and any fuel.

. 2/81
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SERVICE/MAINTENANCE OF 1.P. FUEL COMPONENTS

Te ensure safe operation of your L.P, equipment, regular maintenance and frequent
inspections are importont. Listed below are some suggested maintenance tips as
well @5 generol tips fo promote added safety and efficiency in the operation of your

Tennant machine, .

. Check for frosting. If frosting occurs on any L.P. component or object near an
L.P. component, there is a possibility of an L.P. fuel leak. To locate the leck,
apply a soapy water solution to the suspected area. Watceh for bubbles forming

in a confined area. This area will contain a pin hole. Replace the part which
contains the pin hole.

. Check the filter-fuelock for proper operation:

Start the engine

Remove the wire going to the solencid section of the fuelock. This should cause
the soienoid to close, shuting off the fuel supply, siopping the engine. If the
engine continues to operate, replace the filter fuelock. .

If the engine stopped as it should have, allow the machine to stand with the L.P.
tank valve open and the wire removed from the fuelock. After 10 minutes, oper-
ate the starter motor. If the engine starts or fires, L.P. fuel has leaked by the
fuelock and the fuelock should be replaced. If it just turned over, the fuelock
is operoting correctly.

-

Check the vaporizer for proper operation (liquid withdrowal systems only-water heated)

Turn on the ignition switch, short out the oil pressure switch leeds and open the
radigtor cap and check the coolant for bubbles, If bubbles are present, the vapor-

izer may have a leaking gasket or may have developed a pin hole leak, allowing L
fuel to enter the cooling system.

. Check oll components for proper operation. Replace L.P. compenents when
needed. Never by-pass defective sofety components.

. Check routings of all L.P. hoses. Keep them away from sharp edges, exhaust
manifolds, or other hot surfaces. Check for signs of abrasion or deterioration.

. Check for ges odor before and during starting operations. |If gos odor is noticed,
stop and check for lecks or component malfunction.

Replace electrical wiring if insulation shows signs of abrasion or deterioration.
. Make sure L.P, tark is free of dents or gouges.

. Make sure service coupling is clean and free of damage. Make sure service
coupling of tank matches machine service coupling.

. Perform regular maintencnce as recommended in the machine manual.

. Never use a match or open flome when searching for on L.P, fuel leak. Always
use the soap bubble method,

. There are L.P, fuel sensors available for under $30 which can sense fue! leaks.
These sensors are equipped with meters or alarms to indicate the presence of

L.P. fuel, . ‘

2 .
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. Evez 400 hours or 3 months (whiﬁhever comes first ) or if any maifunction is
noted: '

Completely disassemble the vaporizer~regulator (liquid withdrawal system).
See machine manual for instructions and replacement parts.

Clean ali parts in aleohel.
Inspect parts and replace where needed.
Carefully reassemble and reinstall in machine.

Check for proper operation as follows:

Remove the L,P, hose in which L.P. exits from the regulator. Using e

monometer or pressure gauge, check the output of the regulator making .

sure that it is working according to its proper output specifications. Then,

after checking and adjusting or replacing a defective regulator er reguictor
- component, carefully replace the removed L,P. hose, '

. Check the oil pressure switch

Turn the ignition switch to *On". If g click in the filter fuelock is heard,
the oil pressure switch is not operating properly. 1 no click is heard, ve-
move the wire from the "C" terminal and touch it to the "NO" terminal .
This shorts the switch out. The filter fuelock should elick when the switch
is shorted out if the switch is working properly. :

. Every 400 hours, replace the filter in the filter fuelock. See machine manual
for instructions ond replocement parts. ' :

.. Keep the engine properly tuned.
. Make sure the L.P. tank matches the fuel system {vapor tank with vapor system,
liquid tank with liquid system). '

The following service instructions can be performed by most equipment maintenance
personnel. MNoted ore the repair kit part numbers. 1f individuai repair part num-
bers are needed, refer to the machine parts manual,

2/81
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THE FUEL FILTER LOCK
(COMBINATION FUEL FILTER AND SOLENOID LOCK-OFF VALVE)

The fuel filter lock is a safety valve which shuts off the fuel flow whenever .
the engine is turned off.

This unit also filters impuyrities from the liquid fuel. The filter is necessary because
in a liquid withdrawal system the liquid is drawn from the bottom of the tank.

A. THE FILTER SECTION

In this assembly, fuel enters the bowl casting through inlet port in the side of the
bowl, Large solid particles, such as tank scale, fall cut of the fuel stream and remain
in the bow| while the fuel continues to travel upward through the filter pack, where
remaining solids are stopped. A drain plug is provided for purging the filter bowl.
Clean out the bowl when necessary. Replace the filter pack every 400 hours or when
diministhed gas flow indicates filter is clogged. -

I SCREW

_ INSTALL FILTER PACK
WITH CHAMOIS SIDE UP

' COIL CASE FILTER PACK Bronze Screen
(SEE DETAIL VIEW) Chametis Pad
{(Must be on Top)]
SOLENO!D
VALVE QUTLET
SECTION \L Falt Pad
{("FUELOCK"} |
' Bronze Screen
DiSK
[ i
= O-RING  DETAIL OF FILTER PACK
MOUNTING—{ [
HOLES - N\ RETAINER RING
-~ _
™~ (NLET NOTE
% New units may not
/ be equipped with
~ SPRING spring in filter base
Wb
DRAIN PLUG 8O

CROSS SECTION DRAWING OF THE FUEL FiLTER LOCK
UNIT, SHOWING CORRECT ARRANGEMENT OF PARTS

10 ' .
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REPLACING FILTER PACK

DISASSEMBLY: ' _
1. Shut off fuel supply and run engine to empty fuel lines and filter.
2. Disconnect outlet fuel line from upper fuelock valve section.
3. Remove six screws attaching filter bowl to top section.

ACAUTION SPRING {NSIDE FILTER BOWL MAY SUDDENLY PUSH UP THE
. TOP SECTION WHEN THE SCREWS ARE REMOVED.

4, Lift off the top valve section {fuel filter lock). Remave the flat

" disk and spring in the bowl section.

5. Carefully pull out the filter retainer ring, O-Ring, and filter pack (see
section drawing and exploded view to identify ports).
Discard O-Ring and filter pack. : :

* Clean out filter bowl and all parts in solvent. Dry parts with compressed air.
Check parts for damage .

~4 O~
L] »

ASSEMBLY: .

1. install new filter pock in recess in top section. NOTE: INSTALL FILTER
_ PACK WITH CHAMOIS SIDE UP, AS SHOWN [N DRAWINGS.
" 2. Place retainer ring in place and gently fap into position with soft-feced hammer

Position retdiner as shown in section drawing.

3. Install hew O-Ring gasket around retainer ring os shown in section drawing.

4. Place spring in bow! with large open end of spring down. The small end of

_ the spring fits into the retainer ring, as shown in the section drawing.

5. With all parts in their comect relative position, press the top valve section
down to compress the spring in the bowl, Then insert the six screws attaching
the top section to the bowl ond tighten. '

NOTE When installing the top section, make sure that the inlet and outlet
ports are in the same relative position as they were 'in before dis-
assembly.

‘6. Connect outlet line to top valve section outlet port.
7. Open gas valve and check all disturbed connections for leaks.

i1
/83

= o S T



?-4"""’—- Screw
2 *________-- Cail Case

Coil

Plunger Housing

T
. - S .
\ . pring
]
I
?\ Plunger

Screw

Outlet O-Ring

Base

Screen C-Ring

Chamois Pad L (44-210) .
Felt Pad / \ Filter Pack

Assembly {44-504}

Screen

Filter

e - Retainer (55-A128)
Ring

Disk (78-A143)
Spring (24-B83)

Filter
Bose

inlet

__. Drain Plug

EXPLODED VIEW OF THE FUEL FILTER LOCK

12
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— FUELOCK
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— FILTER
SECTION
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TROUBLESHOOTING

Frost or condensation on any part of the filter assembly indicates a clogged con-
- dition or o fuel requirement greater than the capacity of the filter pack. This con-
dition will most frequently be encountered early in the fall of the year on the first
cold morning. Under low temperatyres, tank pressure is reduced and fuel flow through
the filter will decrease considerably. If it is restricted, the frost or condensation will
" form due to expansion of the fuel as it passes by the restriction. '
Any apparent shortage of fuel should result in an immediate inspection of the filter
" to assure that it is not responsible. This is best done by temporarily bypassing the
filter and running the engine to see if the problem is eliminated. DO NOT CONTINUE
THE OPERATION WITHOUT CORRECTING THE CAUSE AND CONNECTING THE
FILTER BACK INTQ THE FUEL SYSTEM. '

3. THE FUELOCK SECTION (SOLENOID-OPERATED LOCK-OFF VALVE)
OPERATION: |

The fuel filter lock plunger is held against the erifice by a combination of weak
spring pressure and fuel tank pressure which surounds the plunger by appearing in
fﬁe entire plunger howsing. {See cross=section drawing of the fuel filter tock).
_ When battery voltage is applied to the coil a strong magnetic field is formed and
draws the plunger away from the orifice, thus allowing fuel to flow out through outlet
port. o - -

- COlL _
%} SPRING
PLUNGER 15 . % POCKET

4% 3

N Fo 3
OUTLET
™~

i

Fi LTER i L
PACK f A :

CROSS SECTION OF THE FUEL FILTER LOCK (SOLENOID-OPERATED VALVE)
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REPAIR OF THE FUEL FILTER LOCK SECTION -

To Replace Coil

1.
2.
3.

4.

Remove singlescrew retaining coil case and single screw holding coil lead .
te termina| post (see exploded view and cross section drawing).

Lift case and coil off the fuel filter lock plunger housing.

Pull old coil from case and insert new coil. MAKE SURE PROPER VOLTAGE
COLL IS USED (12-voit),

Replace cose ond coil and screws, NOTE: COIL MAY HAVE INSULATED
TERMINAL ON ONE LEAD ONLY, THIS LEAD IS ATTACHED TOQ TER-
MINAL POST. BE SURE OTHER COIL LEAD 15 GROUNDED TO FUELOCK
ASSEMBLY WITH CASE RETAINING SCREW.

To Replace Plunger

3.

6.

Remove case and coil (see exploded view).

Remove four flat Phillips head screws retaining plunger housing on casting.
Lift off plunger housing and remeve plunger and spring. NOTE: Spring is
small and con be easily dropped ond lost. BE SURE THERE 1S NO FUEL
PRESSURE 1IN FILTER BOWL BEFORE LOOSENING PLUNGER HOUSING
SCREWS!

Clean housing and spring. Discard oil "O" ring seal around base of housing.

Inspect orifice for dirt, nicks or other damage.

Locate new "O" ring on housing. [nstall spring in new plunger and slide
UPWARD into housing. Place housing and plunger assembly into position o
fuelock casting and insert and tighten four screws. ".
Test assembly for leaks by applying air pressure at fiiter bowl inlet and using
soap solution over all disturbed points.

Repluce coil and case assembly.

When servicing any fuel filter lock assembly, make certain that it is preceded by

a good, clear filter. Foreign materia! which can reach fue! filter lock area will

result in leckage ond possibly sticking problems. A complete repair kit is available
to service STF fuel filter lock assemblies. Al normally serviceable parts are included
{(no ¢oil) as well as a filter pack, pack retainer and filter bowl gasket.
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L.P. FUEL VAPORIZER-REGULATOR

TENNANT No., 54238
Uked in Tennuni_Models: 92, 92AA, 925E, 550, 525, and 280

DESCRIPTION

-
The Type A962A~1 Vaporizer consists of 6 high pressure regulator and a vaporizer
combined intc a single unif. The regulator section is ot the top, with the vapor=
izer or heat exchanger section at the bottom. The high prassure regulafor reduces
. the L.P. fuel tank pressure to a uniform outlet pressure. The vaporizer section

\ocated inside of a cast iron jacket receives heat from the engine cooling system to
offset the cooling effect produced as the L.P. liquid fuel is voporized in the heat
exchanger coif. .

YINT
OIAPHRAGH SPRINGS

. CHAPHRAGH
HO3L LINE TYPFE-
WATER JACKET

walvE SEAT

WATER
SUTLEY

WATER JACKET -

MEAT IXCHANGER |

o  FIG. 16 - Cutaway View of Vaporizer-Regulator
DISASSEMBLY . S

The first step in servicing the Vaporizer is to remove the vaporizer assembly from its
water casting. To avoid damaging threads in the aluminum veporizer body, itis
important to proceed as follows: :

1. Toke out assembly bolt and gasket. Loosen vaporizer assembly and remove
from water casting.

2. Remove the four screws that secure the vaporizer coil and mounting plate to
the vaporizer body. Discard the vaporizer coil O=rings and the water
easting O-ring, -

3. Remove diophragm cover screws as follows:
Select any four opposite cover screws and remove them, then inserf Cl61-195
studs in their place. Maintain pressure on the diaphragm cover while taking
out the remaining four screws.

4. Release pressure on diaphragm cover and remove cover, diaphragm springs,.
and vibration demper, then remove the C161-195 studs. Next, remove the
diophragm baffle plate, baffle plete gasket and fuel valve cap.

5. Remove valve seaf with a 1" socket wrench and discord valve seat O-ring.

Also remove fuel valve assembly together with fuel valve spring.
' {continued on next page)
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DISASSEMBLY OF VAPORIZER {continued)

This completes the discssembly of the vaporizer. Cleon all parts in alcohol (isopropyl).

Do not use any of the carburetor cleening solvents to clean any part of the vaporizer.

This type of cleaner will destroy the impregnation used in the casting and the coating

on the coil. Check for wear or damage and discard all imperfect parts. .

REASSEMBLY

1. Plece fuel velve spring over bess in center of vaporizer body and place fuel
valve on spring with shortest stem toward casting.  Make sure top of spring
is resting on machined shoulder of fuel valve.

2. Ploce a new valve seat O-ring on valve seat and install valve seat in the
vaporizer body. Tighten valve seat with o 1" socket wrench.

3. Place fuel valve cap on fuel valve stem.

4. install four C161-195 studs in olternate holes in top of vaporizer body and
then install o new baffie plate gasket, baffle plate, (recessed side down),
and diaphragm {flanged disc up). Use C161-195 studs to align parts.

NOTE Mcke sure fue) velve cap enters hole in center of baffle plate .

5. Plece vibration dampener inside of outer diephragm spring, place inner spring
over center of diaphragm plate and position outer spring over inner diaphragm
spring. Install and depress diephragm cover far enough to start and seat
lightly, the four opposite diaphragm cover serews.

6. Remave C161-175 studs and instell remaining four diaphragm cover screws.
Tighten screws evenly and moderately tight, .

7. Place o riew water casting O-ring on the vaporizer bady and two new Q=rings
over ends of the vaporizer coil on fop of the mounting plate. :

NOTE f the four heles in the coil mounting piate fail to line up with the
threaded holes in the vaporizer body, turn vaporizer coil assembly
1/2 turn (180°). Attaching serew holes will not line up until the
vaporizer coil assembly is properly positioned. Install and tighten
the four mounting plate attaching screws.

This complefes the assembly of the vaporizer.

PRESSURE TESTS

1. Connect a0to 30 psi gauge to one of the three vaporizer outlets. Close
the remaining outlets with .25" pipe plugs.

2, Connect voporizer inlet to a source of compressed air or tank vapor. Loosen
gauge connection until it lecks, then retighten and read pressure. Guauge
should register a pressure of befween ¢ and 11 psi and remain steady. [f the
gauge reading creeps up, it indicntes thet vapeorizer valve or valve seat is
leaking. If leak is indicated, eiiminate leck by cleaning or replaci .g the
valve parts as necessary.

LEAK TESTS

1. Cover vent hole in diqph'n::gm cover with bubble solution. If bubbles form
: {(continued on next page)
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LEAK TESTS (continued)

at this point, diaphragm is leaking. Replace the dicphragm and recheck
for leak. '

Check with bubble soiuhon for leaks around dlaphmgm cover. If bubbles
form, replace baffle plate gasket. -

Check for leaks at pipe plugs. If bubbles form, cpply pipe plug compound
and tighten plugs. -

Check for leaks of vaporizer coil mounting plate. [ bubbles form, rep]qce

the O-rings.
i ﬂ-—-— Serew
==

m*—- Vibratian qunpér

Outer Diaphrogm
Spring

inner Diaphragm
— Spring .

€3 v—glve "O" Ring ™
g&-— Fuel Valve *

* Parts included in diaphragm/seal repair Kit No. SK1839 {Tennant Part MNo.)

. - 2/81
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L.P. FUEL VAPOR!ZER-REGULATCR

TENNANT No, 33400 J & S Carburetor Manufacturer
Used on Tennant Models: 280

SERVICING THE R11-27 VAPORIZER

—_
.

Remave film area plug with C-ring.

Remove spring valve and guide assembly.

Remove the six screws,

Remove cover and diaphrogm assembly .

Remove retainer.

Remove burrs from body that were caoused by the retainer,
Remeve upper film plate

Clean and inspect all major parts. (Particular attention to orifice in body).

~3 00 | o P Gy [ %

Assemble upper film plate with vent hole. Locate vent hole over center of
the outlet port. '

o

. Press _filrﬁ plate retainer into bad); firmly se the film plate hos no movement,
Use only encugh pressure fo make contact on outer diameter.

11. Assemble valve and gﬁ.uide_ assembly with spring infe body.

Align valve stem into center hole of upper film plate. |

12, Assemble O-ring with a film of oil onto plug (film area) and torque 40 ft,
pounds into body.

13 Check valve stem clearance at center of upper film plate. 1t should be
062" below body surface.

14, Assemble disphragm assembly inte covar, Align holes and insert serews
through cover and digphragm.

15. Assemble on body. Start ¢l screws. Diagonally tighten firmly.

16. Assemble O=ring on body.

2/81
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*Screw -

‘;U‘pper Film

‘Plate Retai
ate |ner\\ .

*\Water Seal E :
é}‘—* Valve & Stem

_—

*Eilm Plug — /™7
5e0| uoll Ring I:'-...:;_.—._-_"f

@ == "alve Closing
Spring

@ —Velve Guide

Film Area Plug — K &4

*Parts included in Diaphragm/Seal Repair Kit No, 33602
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LP GAS TROUBLE SHOOTING

To assure quick sterting and to trouble shoot an engine that won't start, use the
following procedure. Be sure to trowble shoot in aorder of sequence shown below.

A. General Check (for failure to start—= or hard starting)

]'

Flooded carburetor--shut off tank valve with ignitien switch "ON", crank
engine through a few times. [f engine starts~~then slowly open tank valve

te provide fuel flow through line. |f engine does not start before opening
fuel tank valve, then choke engine and use standard starting procedure.

Fuel supply--use only liquid withdrawal type tank. Check fuel supply gauge
Tank shut off valve--if hand valve is opened too fost, shut-off valve will
avtomatically close. If this happens, close hand valve at tank: Then open
slowly and use standard starting procedure.

Check quick=disconnect fitting at fank==if tank valve is not properly seated,
no fuel will flow through the line.

Check fuel tank and lines for frosting up. To relieve frosting, open shut off
valve sfowly (approximately .50" open). Start engine and idle until warm.
Then open tonk valve completely before [oading engine. If frost forms on
connections fittings, check for fuel leckage, kinked lines or restriction at
frost points.

B. lgnition System

NOTE Always check ignition system first before changing LP system adjustments.

W b W o —

This is because an LP Gas system does not usuclly go out of adjustment.
Therefore, do not change any LP adjustments until you are sure that the
ignition system is not at fault.

Check spark at plugs and plugs in general. Replace if defective.
Check for broken wires or loose connections,

Check ignition points and condenser.

Check coil.

Check ignition switch. Replace if defective.

C. LP System Components

I.

2,
3.

Check fuel filter. Remove and clean if dirty filter is restricting fuel line.
See "Filter-Fuelock" Instructions.

Check vaporizer regulator. Be sure it is functioning properly.

Ceck carburetor for correct operation. '

D. Engine Assembly

Check for mechanical malfunction of engine. See Trouble Shooting Chart end-
Engine Manual.

&/79
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L.P. FUEL TROUBLESHOOTING

Won't Start

Stops During Operction

Runs Unevenly-Lacks Powetr

M

Fuel
Tank

Check fuel tank type and
fue! supply {vopor tank for

- vapor with=drawal system)

Be sure tank hand valve is
open {always open vaive
slowly). [f hand valve is
opened too fast, shut-off
valve in tank will automat-
ically shut off fuel supply.
If this happens, shut hand
valve and then re-open it
slowly.

Qut of fuel

Check fuel tank fype and
fuel supply {liquid tank
for liquid with—drawal

| system}

Tank valve not opened
sufficiently.

Tank could be overfilled,
allowing liquid withdrawe
al gnd “freeze~up" of
system (vapor system only).

Check fuel tank type and
fuel supply (liquid tank
for liquid withdrawal sys-
tem.

. (2)
Fuel
~Lines

Check lines, connections,
leaks, etc., using soap
bubble test method.

When changing fuel tanks,
always be sure fuel is get~-
ting into carburetor.
Crank engine briefly and

_push primer button until

vapor fumes are. smelled
or are visible at carbure~
tor, or around air filter. -

Check fuel tank and lines

~ for frosting up. Tore-

lieve frosting, open shut-
off valve slowly (opproxi-

- mately one-fourth open}.

Start engine end idle until
warm. Then.open tank
valve completely bafore

loading the engine. |f frost

forms on connection fittings,
check for fuel leakage,
kinked lines or restriction
at frost points, '

Check fuel filter. Remove
and clean if dirty filter is
restricting fuel line. Check
quick=disconnect fitting at
tank: if tenk velve is not
properly seated, no fuel

wifl flow through the line.
Broken fue! line or [oose
connection could cause the
sank shut-off valve fo close

Broken fuel lime or locse
fuel line connection
could cause tank internal
shut=cff valve to close

{automatically and shut off

the fuel supply.

2/81

{continyed on next page)
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L.P. FUEL TROUBLESHOOTING (Continued)

(3)

tgnition
System

(4)

Carbure=
tor

(5)

Regula-
tor

2/81

Won't Start |

Stops During Operation

Runs Unevenly-Lacks Power

Remove and check spark
plug fo be sure it is the
correct type with proper
gap .

Check ignition points and
condenser.

Check coil.
Check ignition switch .

Check wiring for loose
connections or wire break=-
age. Check baitery temi~
nals for corrosion or loose
ground coble. Check possi-
ble shorts in wiring

Battery dead.
No current to "Filter-Fuel-

ock "solenoid velve ot possi-—
ble defective solencid.

Check electrical system
for loose connections or
intermittent shorts.

Check spark and elect-
rical system for malfunc-
tion of condenser, poinis
etc.

Check for broken wires
or defective relay. Re-
lay can be checked by
by-passing relay and
directly energizing the
solencid valve in
"Filter-Fuelock"

Check ignition for poor

connecfions or weak or .
worn ignifion parts.

Always check caburetor for
proper settings before tam-
pering with regulator adjust-
ment.

Flooded carburetor = shut off
tank valve with ignition
switeh "On", crank engine
through a few times. [f the
engine starts, then slowly
open tank valve to provide
fuel flow through line. I[f
engine does not start before
opening fuel tark valve,
then choke engine and use
standard stariing procedure.

Restricted air cleaner

Clean or replace filter
element.

Check carburetor setting.

Check ignition system. .

Be sure carburetor is proper-
ly adjusted before attempting
to adjust regulater setting.

Check vaporizer regulator.
Be sure it is functioning pro-
perly. (Liquid system only).
in trouble shooting, be sure
all of the previous five check
poinis have been checked
tharoughly before making any

~ |edjustment to regulator.

Cnly after cheeking the
carburetor setting, should
the regulator be checked
(too rich or too lean).
Could very definitely
affect operation if corbur-
eror adjustment is correct,

Could be improper setting.
Allow too rich or too lean
mixture to carburetor.
Check and adjust only
after checking carburetor
Adjustment.

{eontinued on next page}
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L.P.

. 1{6)

Engine

FUEL TROUBLESHOOTING {continued)

Won't Start

Stops During Operation

Runs Unevenly-Lacks Power|.

Under ordinary circum-
stances a new engine
should start easily if the
components previously
mentioned have been
checked through and
propefly adjusted. On
an older engine, if pro-
per adjustment on other
components are correct

it is possible that major -

repairs may be required
to the basic engine.

Check Engine Trouble-
Shooting Chart in
Machine Manual.

See Engine Trouble-
Shooting Chart in
Machine Manual

NOTE Always check through L.P. Fuel system in order of numerical sequence.

2/81
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NOTE

This Section contains Operation and Maintelnunce
Instructions for the Continental Model Y=112
Gasoline or LPG Engines.

{For Engine Repair Parts, please refer to the

Parts Catalog provided In the separate Parts Manual).

o | .. oo | e f e |

gas & Ipg engine section
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Operation and Maintenance
Instructions
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FOREWORD

Good operation ond a plonned maintenance program as outlined in this manual
are of vital importance in obtaining maximum engine performance, and long en-
gine life. The instructions on the following pages have been written with this in
.mind, to give the operator a better understanding of the various problems which
may arise, and the manner in which these problems can best be solved or avoided,

Procedure in the Preventive Maintenaince Section must be sef up and followed by

the owner and operator to obtain dependable service and long life from the engine.
Qwners and operators are expected to perform these maintencnce procedures as out-
lined under the daily schedule as well as 50-hr., 250-hr., and 500 hr, periods

WHILE IN THE WARRANTY PERIOD AS WELL AS DURING THE LIFE OF THE ENGINE,

Warranty service does not include fune=-up of the engine such as repiacing spark plugs.
distributer points, tappet settings, ignition timing, ignition wiring, air ¢leaner ser-
vice and lubrication and filter maintenance,

The operator is cautioned agoinst the use of any parts, other than Genvine Teledyne
Continental Parts for replacement of repair, These parts have been engineered and
tested for their particular job, and the use of any other parfs may result in unsatis-
factory performance and short engine life. Likewise, Teledyne~Continental distrib-
utors and dealers, because of their close factory relaticns, cen render the best and
most efficient service.

THE LIFE OF YOUR ENGINE DEPENDS ON
THE CARE IT RECEIVES.

MADE. I L= A -

| @,
NTINENTAL MOTORS CORP'N.. -
DETROIT & MUSKEGON,E :tlcri o

QIL PATENTS. 2241461 2347097
"ZAJ4.863 23502260 2383231
2361191 7 2,363,105 2472117
‘ZRAGROED: 2545458 2206450

o . . - >A48876%  2.633.348- O

When ordering parts, refer to engine name plate attached to side of c?linder blc{ck, which
lists the madel, serial number and a specification number. This data is of vital importance
in obtaining the correct parts: always include this information on your parts order.
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SECTION 1
GENERAL INFORMATION .

Mare than conventional number of studs to
prevent gasket failures, distortion ot cylinder

bores and valve seaks \

Cylinder head gasket

Lubricabion to prton pins

\ Yalve saak insarts
. Chrome top nings

Full leng'&r water ]ackl.'l:s_ - Exhaust valves

Piston

Valve guides

Valve eprings
Full pressure lubrication bo 2li main, connact.

ing rod and cam bearings, a5 well a5 kappets
and timing gears )

Pasitiee Roto exhaust valves

Tappets removable withouk pullin
camshaft ‘

Camshaft

Spurt hole for lbricstion of thrust side
nip cyhnder walls, preton pins, and cooling
of piston head

o“ H"er /

Drop forged. «ounterweighted crankshatt Main and cannecting rod bearings

Alloy steel heat treated connecting rod
and main bearing bolts and nuks

Submeﬁed gear bype oil pump
driven ot camshaft

Fioat-o Screen

Cross Section of @

Typical Continental "L Heaod Engine
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MODEL Y=-112 ENGINE SPECIFICATIONS

No. of Cylinders
Bore and Stroke

Displacement

Compression Ratio -

Firing Order

Main Beg. Fri.(dia.& length)

Main Brg. Cenfer
Ma_fn Brg. Rear
Conn. Rod Brg.

Qil Capacity
Crankcase

Filtar

Total

&/79

4

3.19" x 3.50"
(81mm x 8%mm)

12 cu. in.
(1835¢¢)
8.00 o 1

1-3-4-2

1.75" x 1.22"
1.75" x 1.44"
1.75" x 1.44"

1.50" % 1"

3.50 gts.
(3,31 liters)

.50 qf.
(0.47 liter)

4 gts. -
(3,78 liters)

Valve Clecronce
Intake
Exhaust

Water Copacity

II Engine

Weight (Bare Engine)

Engine Speed (accessories
on and brushes down)

Engine ldle Speed
Timing

| Spark Plug Gap

Point Gap

Dwell angle

= o S T

012" {0 Zem)

020" (0.3mm)

3.75qts.
(3.54 liters)

290 Ibs.
(131.5kg)

1800 £50 rpm.

700+ 100 rpm.

T.D.C.

025"
(0 .bmm)

Nired
{0.55mm)

31° to 34°




LUBRICATION RECOMMENDATIONS

S.A.E. OIL BODY GRADES™

" 5w | 1ow [ 20w | 20 | 30 | 40 .
{-———SW-E:-——P —
14_.—1ow-30—->[

MULTI-GRADE OILS

Such as SAE SW-20 and SAE 10W=30 have the starting grade characteristics of the
lighter oil and after it worms up it has the running characteristic of the heavier grade.

The following SAE grades are general recommendations for Continental L-Head engines
during changing seasonal atmospheric temperatures:

SEVERE  |NORMAL S

WiNTER | wanmer | STRING-EALL  SUMMER
SELOWO'r 00 - 30 | e "32shey | @aovC)
4-17.8 {-17.8- 0°C, - .

[sAE5w-20] 10W | SAE 20W | SAE 30

The Multi=Grode oil used should cover the single grade recommendation for the atmos-
pheric temperature involved, e.g. SAE 10W=30 covers SAE-10W, SAE 20V, SAE 20
and SAE 30. At the TENNANT factory, the following oil is used: APl grade "SE¥
SAE #10w-20,

| CAMEHAFT | '
BEAR NG i

-
2 Sy
- y GRLLERY |

!

I "
Fegs 7 L
7 T

Engine Lubrication System

S - . R, r K
i TivnbG | : i W T =
TRAY 1 . ‘ L - g m}?:;:% ’
[ = St e " _ i : s
R e .':Ilr' rd
\T-_-'/
'\\‘_____,' *
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SECTION Il
 OPERATING INSTRUCTIONS

STARTING THE ENGINE

Normally check daily preventive maintenance schedule before starting. (See Section iv).
1. Open throttle Control
2. Turn on lgnition Switch

3. Pull Qut Choke —

But avoid flooding the engine. Operate the engine without choking as soon after
starting as possible, '

4, Push Starter Button In —
~ Keep on until engine starts; but not fonger than 135 seconds ot a time, to avoid dam-
aging starter,

5. Warm-up Before Applying Load — .
ldle the engine for o few minutes to circulate and warm oil - then increase the speed.
This procedure wil! prolong the engine life,

6. Check Oil Pressyre -
Check for adequate oi! pressure indicoted on gauge.

7. Check Coolent Temperature

NOTE  After storting new engine, run it af idle for 5 minutes, then stop
engine ond recheck oil level in crankcose, then bring oil level
to high mark on dipstick.

ATTENTION! 8recking in a new or rebuilt engine:

For peak performance and economical operation, the following
adjustments should be made at the end of the first 50 hours.

1. Tomque down cylinder head studs to specifications.

2. Adjust valve tappets to specified clearances.
3. Adjust idle mixture and idle speed to specifications.

&/77
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STOPPING THE ENGINE

1.  Reduce Engine Speed to Idle
If hot, run engine at idle for several minutes to cool.

2, Turn Off Ignition Switch ° .

If engine continues to run due to high combustion chamber temperatures, either
continue idling to further cool or shut off fuel supply.

ATTENTION! Never pull out choke when stopping engine. Raw gasoline will
i
wash lubricant from cylinder walls.

COLD WEATHER OPERATION

Sludge formation at low temperatures is a close second to dirt in causing engine damage

and wear. This is formed by the piston combustion goses mixing with the fine oil mist

in the crankcase and condensing on a cold surfage. This condensation forms both a sul-
phuric and sulphurous acid which combines with the oil to become a highly injurious
‘sludge, This dew point is about 135° F (57.22°C) when cronkcase temperatures are higher,
the contaminated gases remain in gaseous form and the engine operctes clean as long as .
breather system s kept clean —- however temperatures below this will result in injurious

sludge formation, It is vitally imporfonf therefore to maintain oil and crankease temp-
eratures above 135° F (57.22°C),

When sludging conditions prevail, the oil should be examined daily and changed as it
may freeze, or clog the inlet sirainer and cause bearing failures.

High Altitude Operation

High Altitude operation reduces the power output approximately 3.5% for every
1000 feet of altitude above sea level.

High Temperature Operation

For every 10° above 60°F (=12 to 15.5° C) carburetor air temperﬁture-—-c power loss
of 1% res its. )

&/79 | .
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The following pages, covering DAILY, 50, 250 and 500 hour maintenance, have been
worked out with our field service division as "Minimum Requiremenis” to keep your
engine. in dependable vperating condition.

2.

&/ 79

PREVENTIVE MAINTENANCE SCHEDULE

OVERALL VISUAL INSPECTION OF ENGINE

Look for evidence of fluid leaks on floor, cylinder head and block, indicating
loose fuel, oil or water connections —— tighten if found.

CHECK OIL LEVEL OF ENGINE

The dipstick indicetes the high and low oil leve! in the crankcase —— make allow=
ance for additional oil drainage back into cil pan if engine has not been stopped
15 minutes, The most efficient oil level is befween the two dipstick levels,

Do not add oil until oil level approaches the low mark == then add only enough
to bring it to high level —— NEVER above. Do not cperate the engine with oil
below low leve! mark.

CHECK RADIATOR

Fill radiator with clean water and onti~freeze mixture (50/50) normal level main-
tained due fo expdnsion when heated. Visually inspect fan and belt for condition
and adjustment.

FILL FUEL TANK

Sheuld be done at end of day's operation to prevent condensation forming in fank.
Clean filler cap and grea around spout before filling to prevent entrance of dust
into fuel system. Observe safety precautions abaout filling fue! tank given in
Preparation for Operation.

CHECK AIR CLEANER
Dry Type Air Cleaner
Under normal conditions, dry~type filters should be serviced every 50 hours of

operation. Extremely dirty conditions wi!l require daily cleoning. Follew air
cleaner instructions in Maintenance e ction.

CHECK OIL PRESSURE

Check for ade quate oil pressure as indicated on gauge.

2
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3.

EVERY §() HOuRs. -
REPEAT DAILY OPERATIONS OUTLINED

Follow previous instructions. .

CHANGE CRANKCASE OIL

Engine life is dependent upon clean oil being circulated to all moving parts;
therefore, the frequency of oil changes and oil filter replacement is very important
and should be made at regular, scheduled periods.,

SERVICE AIR CLEANER

Clean element with compressed «ir or replace it if necessary,
CHECK BELT TENSION

Radiator Fan Belt Tension

Fan belt tension is adjusted by means of ¢ tumbuckle, Recommended tension will

preduce a deflection of .25 inch (6.3 mm) from a force of one to fwo pounds (.45 to .91 kg)
applied at belt midpoint. :

Alternator Belt Tension
Loosen adjusting screw on alternator and pull out on alternator to tighten belt.

When adjusted correctly, the belt should have about .50 inch (12.7 mm) deflection fro
moderate force applied of midpoint on longest span. . b

= ADJUSTING SCREW

FAN and ALTERNATOR BELT TENSION ADJUSTMENT
CHECK BATTERY

Check specific gravity of ecch cell - = which shoyld be at [east 1.250.
Add distilled water, if required, fo roise [eve! .38 (9.7 mm) above the separators.

AD JUST IDLE MIXTURE AND {DLE SPEED TO SPECIFICATIONS - REPEAT AGAIN
AT THE END OF 500 HOLUIRS . .

TORQUE DOWN CYLINDER HEAD TO SPECIFICATIONS IN MANUAL

= o S R



4.

EVERY 25() HOURS -

3

REPEAT DAILY AND 50-HOUR SCHEDULES
Follow previous instructions.

4

- CLEAN EXTERIOR OF ENGINE

Use steam if available, otherwise eny good commercicl engine cleaner to wash
down the engine.

'CHECK GOVERNOR CONTROL

Clean and lubricate all governor linkage to insure free operation of govemor.
Free-up any joints that may be binding or rods or levers that may be twisted,
Check for full throttle opening.

CLEAN SPARK PLUGS :
Clean depressions around plugs before removing them = then clean and re~set

pmni gap te 025, Install spark plugs (18mm),Torque to 35 ft lbs (47.46 Nm).,-

CHECK DlSTRIBUTOR '
Clean distributor cap inside and our.ﬂde with solvent without removing wires and
blow off with compressed air = inspect cop and rotor for cracks.

' Examine contdet surfaces of points = replace if burned or pitted and adjust gap

7.

&/79

to 022 i in {0.55 mm).

Lubricate distributor cam spnnngly. Check distributor clamp belts and, if they
are loose; = retiming the engine is necessary. Lubricate end of disiributor shaft
with a drop of light oil, to keep the advance mechamsm free to pivot.

Replace air cleaner element.

Check Distributor Points, Set Gap

nn
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eviRy 500 Hours

REPEAT DAILY, 50 HOUR, AND 250 HOUR SCHEDULES .

COOLING SYSTEM

Clecn radiator core by blowing out with compressed air. (Blaw air in from outside
of machine). Inspect radiator mounting. Inspect woler pump and connections for
leaks. Check fan and altemator drive belts for damage or incorrect tension,

ADJUST VALVE TAPPET CLEARANCE

Check ond adjust infake and exhoust valve toppets to following clearonces at
idling speed und running temperature:

intake - 012" (.30 mm) Exhaust = .020" (.508 mm)

d’msrng Voive Tappef Clearance

CARBURETOR

Clean exterior and check meunting to manifeld.  Adjust carburetor air adjusiment
for even running and adjust idle speed. Inspect throttle and choke linkage for free
operation.

FUEL PUMP

Clean Filter bowl end screen. Inspect mounting ond gasket. Check all connections
for leaks. ' '
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SECTION V
COOLING SYSTEM

Maintaining the cooling system efficiency is important, as engine temperatures must
be brought up to and maintained within satisfactory range for efficient operation.
However, the engine must be kept from overheating, in order o prevent domage fo
valves, pistons and bearings. '

Continental L-Head gasoline engines operate most efficiently with water temperatures
of 180° - 200° F (82.22°C -93.33°C) and o thermostat and by~pass system is used to
control these femperatures.

The thermostat valve remains closed and only allows the water to recirculate within
the engine the engine itself until normal operating temperatures are reached. This
provides for both rapid and even temperature increase of all engine parts during the
warm-up peried, When desired temperoture is reached, the thermostat valve opens
and allows the water to circulate through both the engine and rodiafor.

Scﬁoa iw Showing Water
Passages in head and block

ATTENTION!

The thermostat begins fo open af 180°F (82.22°C), ‘Fowever, temperature
gauges are not always exactly accurate and may sometimes indicate higher
then actual temperature. This can lead operators to believe engines are
overheating when they are actually operating nomally.

Overheating is always accompanied by loss of coolant water. In case of

doubt, this should be checked.
n n
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EFFECT OF ALTITUDE ON COOLING

Water hoils at 212°F (190°C) under atmospheric pressure at sea level .  This pressure. .
becomes less ai higher altifudes and the reduced pressure causes water and other liquids
to boil at « lower tempemture.

ANTI-FREEZE

Use a permanent=type ethylene glyeol anti-freeze, Mix with water at a 50-50 ratio,

RADIATOR

It is important that the radiator tubes be kept clean on the inside and the fins free of
dirt on the outside so that maximum heat transfer can take place in the radiator,

Blowing out between the fins of the rediator, using compressed air, in ¢ direction
opposite to that of the fan circulated air, (in other words, blow cir inwards from
cutside of mochine) will serve to keep the cooling surfaces of the core free of
dirt and other particles. -

Every 500 hours of operofion the radiator and cooling system should be well clecned
- and flushed with clean water,

Wherever possitle, only soft clean water should be used in the cooling system. Hard

water will cause scale to form In the radiator and the engine water jackets and cause .
poor heat transfer. Where the use of hard water cannot be avoided an epproved water
soffener can be used.

CLEANING COOCLING SYSTEM

Deposits of sludge, scale and rust on the cooling surfaces prevent normal heat transfer
from the metal surfaces to the water and in time render the cooling system ineffective
to property maintain normal operating temperatures. The appearance of rust in the
radiator or coolant is a warning that the corrosion inhibitor has Tost its effectiveness
and the rodiator should be cleaned before odding fresh coolent.

Dependable cleaning compounds should be used. Follow the procedure recommended
by the supplier. This is of prime importance because different cleaners vary in con-
centration and chemical compositions, After cleaning and flushing, the system should

be filled with water and an approved anti-freeze compound containing a rust and corr-
osion inhibitor,

REVERSE FLOW FLUSHING

Whenever a cooling system is badly rust=clogged as indicated by overflow loss or abnorm=-
ally high eperating temperatures, corrective cieaning by reverse flow flushing will most
effectively remove the heavy deposits of siudge, rust and seale.  The reverse flow flush-
ing should be performed immediately after draining the cleaning selution and it is adviscb
to flush the radiator first, allowing the engine to cool as much as possible.

&/ 7%
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REVERSE FLOW FLUSHING {Continued)

Reverse Flush the Radiator, As Follows:

1. Disconnect the hoses at the engine.

2, - Put radiator cap on tight.

3. Clarﬁp the flushing gun in the lower hose with a hose clamp.

Reverse Flushing Radialor

~Turn on the water and let it fill the rediator.

Apply air pressure g_ruduc;lly, to aveid radiator damage.,

Shut off the air, again fill the radiator with water and apply air pressure - repeat

until the flushing stream runs out clear,

Clean and inspect rodiator cdp.

To Reverse Flush the Engine Water Jacket :

' Remove the thermostat.

| Clamp the flushing gun in the upper hose.

Par.ly close the water pump opening to fill the engine jacket with water before
applying the air.

Follow the seme procedure outlined above for the radiator by. alternately filling

the water jacket with water and blowing it out with air pressure, 8G lbhs (552 kPa.)
until the flushing stream is clear.

o | . Joo 1o | e | 1w |




THERMOSTAT

When replocing the thermostat in the water outlet elbow, be sure seal is ir place, and
seal seat a5 well as the counterbore is clean.

Assemble new gasket to pump body or spacer, Thermostat flange must sesf in counter-
bore with gaskef sealing contact between it and the pump body.

RADIATOR PRESSURE CAP

A Pressure cap is used on the radiator to prevent overflow loss of water during normal

operation. This spring loaded valve in the cap closes the outlet to the overflow pipe
of the radiator and thus seals the system, so that pressure developing within the sysiem
raises the boiling point of the coolant and allows higher temperatures without overflow

loss from boiling. When a pressure cap is used on air tight cocling system is necessary
with particular ctiention to tight connections.

ATTENTION! Never pour cold ecoolant into the radiator of an overheated engine.

Aliow the engine to cool to avoid the danger of cracking the cylinder

head or block. Keep engine running while adding coolant.

WATER PUMP
The water pump is located in the front of the cylinder block and is driven by the fan

belt from the crankshaft pulley. The inlet of the water pump is connected to the lower

radiator connection and the outlet flow from the pump is through integral passages cost
in the block.

No lubrication of the pump is required as the bearings are of the permenently sealed
type and are pocked with special fubricant for the life of the bearing.

REMOVING WATER PUMP

The water pump assembly can be remaoved from the engine as a unit for service or
repair in the following manner:

1. Remove fan by toking out four cap screws.

2. loosen alternctor clamp bolt so that fan belt con be slacked off encugh to slide
over pulley.

3. Remove nuts end lockwashers holding the pump body to the fronr of the block and
remove the pump assembly, .

4, When installing @ new or rebuilt woter pump, use @ new gasket befween the pump
and the engine.

16
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SECTION VI
FUEL SYSTEM

MECHANICAL FUEL PUMP

Maintenance —- Fuel pump trouble is of only two kinds, either the pump is supplying
too little gas or, in rare cases, too much.

If the pump is supplying too little gas, the engine either will notrun or it will cough
and falter, !f too much gas, it will not idfe smoothly or you will see gasoline dripping
from the carburetor.

If the engine is getting foo little gas =~ the trouble may be in the pump, fuel line or
the gas tank. First, be sure there is gas in the tank, then disconnect the pump to car-
buretor line ot the pump or carburetor, and turn the engine over a few fimes with the
ignition off. 1f gas spurts from the pump or open end of the line, the pump, gcxso]me
and tank are OK.

If there is little or no flow -~ Check I'he following:

1. Look for leaky bowl gasket or line connections - tighten them,

2. Remove and clean with solvent the gas strainer or screen inside the pump bowl.

3. Look for clogged fuel line = Blow out with compressed air.

4, Moke sure that all pump cover screws and external plugs are tight.

5. Inspect flexible fuel line for deterioration, leaks, chafing, kinks or cracks. If
none of these items restore proper flow = remaove the pump for replacement or over~

haul,

If getting too much gas =— an oversupply of gasoline is generally caused by trouble other
than the fuel pump, so first check the following:

. Excessive use of hand choke. _

. Loosely connected fuel line, or loose carburetor assembly screws,

« Punctured carburetor float.

. Defective carburetor needle valve,

« |Improper carburetor adjustment,

f none of these items corrects floeding, remove the fuel pump for replacemenf or ovethaul,

bW —

—
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CARBURETOR

1dle Mixture Adiustmenf Needle

" Conituis the amount of air admifted to the idling system, which functicns only at low speed
Turning the screw clockwise cuts off the air, making the mixture richer = while unserewin
it admits more air making the mixture leaner. The idling adjustment needle should be sef
for the smoothest running of the engine; or, if a vacuum gauge can be attached to the man-
ifold, set the adjustment for highest manifold vacuum,

Idle Speed Adjustment Screw -- Controls the idling speed.

Idle Mixture

Screw

Idle Mixture

>
Idle Speed m -

GASOLINE CARBURETOR LP GAS CARBURETOR

Manually Operated Choke = is operated by a flexible cable control from the instrument
panel, [t is most imporfant that the operator have the choke valve in wide open position
when engine operating tempersture is reached,

Carburetor Service == In general any chonge in carburetor action will usually come grad-
ually, therefore, if the carburetor operated satisfactorily when last used, it can reasonably
be assumed that some other part of the engine is at foult = which should be corrected before
distrubing the carburetor,

Dirt isthe main enemy of good carburetion as it fills up the minute air end gasoline pass=-
ages and accelerates the wear of delicote parts.

Never use g wire to clean out restrictions in jets as this will destroy the accurate calibra-
tions of these parts. Alwoys use compressed wir. The jets are made of brass fo prevent
rust and corresion and @ wire would cut or ream the hole in the jet and ruin if.

Maintaining correct fuel level in the carburetor bowl is important - as the fuel flow through
the jets is naturally affected b ' the amount of fuel in the bowl. '

After a carburetor has been in service for some time, the heles in the jets and the fleat

valve and seat become worn from the constant flow of fuel through them and should be
overhauled by a competent carburetor service station. .

= o S I
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SECTION VIiI
IGNITION

The ignition system has the job of producing end
delivering high voltage surges of about 20,000

volts to the correct spark plug, ot the correct
intervals and with the correct timing to the engine.
Each high voltage surge preduces a spark at the
spark plug gap to which it is delivered, so that

the mixture of gir and fuel in the cyIinder is ignited.

ISTRIEUTOR SPARK PLUGS

CAP
SR, BREAKER
QINTS
ROTOR \
COHDENSER- ) ISNITION .
- SWITCH o) O
IGNITION

COIL

HiGH TENSION WIRING
2 LOW TENSION WIRING

Schematic drawing of battery ignition system

Ignition Coil = The function of the ignition coil is to transform the Jow voltuge supplied
by the battery into the high voltage to jump the spark plug gap.

ignition coils do not nermally require any service except keeping all terminals and
connections clean and tight, The coil should be kept reasonably clean; however,
it myst not be subjected to steam cleaning or similar cleaning methods that may cause
moisture to enter the coil,

Ignition coils can be tested for grounded windings by plecing one test point on @ clean
part of the metal container and touching the other point to the primary and high veltage
terminals. [f tiny sparks appear at the points of contact, the windings are grounded.

If the coil is further suspected of being faulty, remove and check its operation on a

coil tester and replace it if inoperative.

/79
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Distributor = The distributer conduets and interrupts the current through the primary

winding of the ignition ¢6il at the correct time and distributes the high tension voltage
fo the correct sperk plug. .

There are twe separate electrical circuits in o distributor.  The breaker contacts and

condenser are in the primary circuit and carry low voltage current — while the cap and
rotor are in the secondary circuit and carry the high voltage spark current.

CAP

CONTACTS

PRIMARY
TERMINAL
L

2 e = 'ﬁ )
CONDENSER L ‘
GOVERNOR . !

L
.'

HOLD DOWN
DRIYE - "

ARM
SHAFT ' | : .

Cutaway View of o distributer

BEARING

The breaker contacts are mounted on a plate in the top part of the distributor housing.
The grounded confact is stationary and the insulated confact is mounted on ¢ breaker
arm which is actuated by a cam near the top of the distributor shaft.

The rotor is mounted above the cam and turns with it to meke a connection between the
cap center contact and the various side contacts.,

Continental L~Head engines have distributors equipped with a centrifugal governor which
varies the timing by advoncing the breaker cam as the engine speed increases.

The condenser in the distributor prevents excessive arcing at the contacts. When the
contacts first open, the current tends to continue flowing acress the gop. The condensor
absorbs this current until it becomes fully charged; but by this time, the centects have
opened far enough te prevent the current flow.

The cam is designed so that the breaker points remain closed ror a certain number of de=

grees so as to give the coil a given length of time to build up or hecome energized.
This is calied the cam angle, as shown on following page:
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BREAKER
:gm'ﬁkoﬁu)(/ POINTS OPEN
~ CAM ANGLE e >/
\( £

: . DIRECTION
- BREAKER POINTS OF ROTATION

Diagram- illustrating cam angle

The cam is further designed to open the breaker points at a given speed in relation to
cam trave! to obiain proper point and condensor action, 1t is therefore important that
the breaker poinfs be adjusted to .022" {.558 mm) gap so that proper cam angle is obtained.

DISTRIBUTOR MAINTENANCE — .

The distributer operation is vital fo the operation of the engine and the following items
should be corefully inspected every 250 hours of normal operation; however, dirt, dust,

water and high speed operation may cause more rapid wear and necessitate more frequent
inspections: _ '

1. Remove Distributor Cap (without removing wires)
Clean cap and- examine for crocks, carbon runners, corroded terminals or if the in-
serts are burned - instell @ new cap. If the horizontal faces of the inserts are
"burned - replace the cop and rotor as this is due to the rator being too short.

2. Check Centrifugal Advance Mechanism

For "freeness" by tuming the breaker cam in the direction of rotation and then re-
leasing it. The advance springs should return the cam fo its original pesitien.

3. Inspect Breaker Points and Gap
If points are pitted, bumed or worn to an unserviceable condition, install a new

set of points. Badly pitted points may be caused by a defective or improper con-
denser capacity.

4. Lubrication
Lubricotion is required at the shafi, advance mechanism, hrecker cam and pivot.
The shaft may be either oil or grease cup lubricated and should be given attention
every oil change. Make sure the breaker arm moves freely on its hinge and apply
a drop of light cil. A frace of ball bearing lubricant such as Mobilgrease Special
{with Moly) should be used sparingly on the brecker cam, unless lubricated by a felt
wick, will: a few drops of oil. The centrifugal advance mechanism should alse move
freely. To insure this, place a drop of light oil in the end of the shaft when service-
ingthe distributor, '

&/79 |
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ATTENT'ON] Avoid excessive |ubrlcahon The excess may get on the contact points

and cause burning.

Correct and uniformity of the gops of all spark plugs in the engine is important for
smooth running.

Correct spark plug electrode gap is .025" {0.6 mm),

CERAMIC INSULATOR

SEALS

..... ELECTRODES

SAP

Spark plug gops are best checked with o wire gauge unless the points are dressed fo
obtain a correct reading with a flot gauge. The adjustment should always be made
on the side electrode and never on the centfer electrode which may cause a broken
porcelain,  "Gapping” the electrode tip is more easily done with prooer tools.

Spark plugs must be correctly installed in order to obtain good performance from them,
Follow the following procedure when installing plugs:

1. Clean the spark plug seat in the cylinder heod.
2, Use new seat gasket and screw plug in by hand.,

3. Tighten oll 18 mm plugs to 35 ft. Ibs {475 Nm) torque with socket wrench of ¢orrect size.

&/79 - .
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DISTRIBUTOR — IGNITION TIMING
. With Timing Light

" Schematic diagram showing
timing ligkt hookup

There are two methods of checking |gn|hon timing = with or without a hmmg light.
The pre'Ferred method is to use a timing Tight in following sequence:

Paint a line on the flywheel (or in some cases, on the front pulley) so the timing mark
will be more legible under the timing light.

1. Clip blue secondary lead of light to the #1 spark plug ~ leave spark plug wire t':w_slplug.
2. Connect primary positive lead (red) to posititive terminal of bettery.
3. Connect primary negative lead (black) to negative battery terminal.

4, Start engine and run at idle speed, 400 RPM or lower, so the automatic advance of |
the distributor is completely retarded. This is very important to obtain correct timing.

5. Direct timing light on the crankshaft puliey or on the flywheel through opening in beil
housing and note timing marks as light flashes.

6. Timing is normally ¢t0° T.D.C, ot 400 rpm., 14° at 180C rpm. and 16° af
above 2000 mpm. _

(continued on next page)
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Adjusting Timing (continued)

Crank pulley timing mark

~ 7. To advonce timing, turn distributor body clockwise, To retard timing, tum distrib-

vtor body counter clockwise, .
8. Whentiming is correct righreh distributor clamp screw securely. Then recheck fiming
again with light.
9.

This operction is best performed in shaded area, so fiming light is visibie.

ATTENTION! after adjusting timing, be sure to increase idle speed up to speed
recommended in "Specifications".

®
&/ 7%
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CHARGING CIRCUIT

The chorging circuit consists primarily of an altemator, regulator, battery and wiring.

When analyzing the charging circuit; the componenfs should bie checked in fhe foli=
owing order:

&/ 79

Wiring

Wiring in the charging circuit should be carefully inspected for frayed insulation

or other damage, and replace any wiring that is defective. Also inspect all conn-
ections to the altemator, reguiator and battery (including all ground connections),
and clean and tighten as required.

Baﬁerz

Visual Test - The battery should be inspected wsua]ly, checkmg the level of the
electrolyte and the ocutside of the battery for damage and abuse,

- Specific Gravity Cell Comparison Test

Measure the specific gravity of each cell, regardless of state of charge, and interpret
results as follows:

If the maximum difference between cell readingsis less than ,050 (50 points)
and the lowest cell reading is 1.200 or above, the bottery is good.

Full Charge Hydrometer Test

This test is given to fully chargedl batteries. If cell readings range between 1,230
and 1,310 specific gravity, the battery is ready for use.

NOTE Add 4 points {.004) to the reading for every 10° F (-12.22°C) elecrrofyfe
temperature below BO°F (26.67°C).

Instaliing Batteries

The following points are important to properly install a bettery:

1. Be sure the battery carrier is clean and that the new battery rests level when
installed,

2, Tighten the hold—down evenly until snug. Do not draw down tight encugh to
distorf or crack battery case,

3. Be sure the cables are in good condition und the terminal clamps ore cleon,
Grease battery terminals Jightly before attaching cable clamps. Make sure
the ground cable is clean ond tight af engine block or frame.

4, Check polarity 1o be sure bottery is not reversed with respect to the generating
system,

S« Connect "grounded” terminal of the battery last to avoid short circuits which
will damage the battery,

23
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. Alternator

. ATTENTION! Precautions to be chserved when testing or servicing the
altemnator:

1. Disconnect the battery before connecting or disconnecting test instruments
{except voltmeter) or before removing or replacing any unit or wiring.
Accidentol grounding or shorting at the regulator, alternator, ammeter
or accessories, will cause severe damage to the units and/or wiring.

2. To avoid damage to the regulator, do not, at any fime, connect battery
to the regulator field terminal,

3. The field circuit must never be grounded, on this system, between the al-
ternator ond the regulator. Grounding of the field terminal either at the
gltemnator or regulator will demage the regulatar. '

4, If it is necessory to solder any lead to a rectifer lead, use a pair of pliers as
a heat dam between the solder joint ond the rectifier,

5. The alternator must nof be operated on open cireuif with the rotor winding .
energized. _

6. Do not attempt to polarize the alternator, No polarization is required. Any
attempt to do so may result in domage to the alterator, regulater, or circuits.

7. Grounding of the cltemator cutput terminal may damage the alternctor and/ ot
circuit and components, '

8. Reversed bartery connections moy domage the rectifiers, wiring or other com-
ponents of the charging system. Battery polarity should be checked with o
voltmeter before connecting the battery.

9. |f a booster battery or fast charger is vsed, its polarity must be connected
correctly to prevent damage to the electrical system components.  {Positive
to positive, negotive to negafive.)

V. Regulator

Installation of Regulator for Alternator

To insure proper operation and to protect the alternator and regulator, the following

steps should be observed during installation. .
1. Make sure regulator is of the same voltage and polarity as the alternafor and

battery. 26
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.
2.

3.

ALTERNATOR (continved) '

. Disconnect battery cable at battery terminal,

Make sure the mounting area of the alternator and regulater base are clean
ond make a good tight connection,

Connect alternator in accordance with the manufecturer's instructions.

Do not flash field or ground terminals of the regufator.

Reconnect bottery cable,

Start engine and observe ammeter. A "High" charge rate is normal for the
first few minutes, but will decrease as the regulator warms up.

NOTE when servicing the charging System, never remove a unit unfil tests have shown

6/ 79

it to be defective. Reference olwaoys should be made to the manufacturer’s
maintenance manuals for frouble sheoting. '

27

o | Fn.. Joo o | e | 1|




SECTION VIl

ENGINE REPAIR AND
OVERHAUL

CYLINDER HEAD REMOVAL . ' .

1.
2,

3‘

Drain water from engine and disconnect radiator outlet hose.
Lossen and remove the nuts holding the cylinder head to the block.

Liff the cylinder head off the engine and carry to a clean bench for further
disassembly.

Remove all carbon from combustion areas using a scraper and wire brush,

Clean the eylinder head thoroughly with o solvent or degreasing solution and
blow it off with oir pressure. :

Make sure that gasket contect surfaces on the head end bicck are clean, smooth
ond flat,

Check out-of-flatness with straight edge and feeler gauge; maximum permissible

is 00075 inches per inch of width or length. Thus for a eylinder head 16%(406.,4 mm)
long, maximum permissible lengthwise cut-~of-flatness is .012%(.30 mm). Out-of-flatness
should vary gredually and uniformly from end to end and side fo side. Localized depres-
sions or high spots should not exceed 003" (,076 mm). .

Valve Removal

1.

6/79

With a valve spring lifter, compress the springs and remove the locks or pins from
the valve stems which are in a closed position. Close the other valves by rotating
the crankshaft and remove the locks {or pins) from these valves in the some menner.
Remove all valves and place in order in @ rack, with holes numbered for both in-
take and exhaust valves so they will not be mixed in handling.




Valve Inspection & Repair

. 1. Inspect valves for condition and replace any that are "necked”, cracked or burned,
also any on which valve stems.are bent or worn more than C'02 over the moximum
allowable Timits. Reface or replace all valves.

ORIGINAL - REFACED
..l-_r S |

NN

IF AREA"A" IS LESS THAN 50% OF
CRIGINAL , DISCARD VALVE

Allowdl: le Head Thickness of Refaced Valves

2, Al vﬁives-having less than 50% mergin thickness (outer edge of valve head} after
' refacing has been completed must be replaced. To check this dimension, com-
- pare the refaced valve with a new valve.

Valve Springs
. 1. Check ail valve springs on a spring tester to make sure they meet specificaﬁons
regarding weight and length,  Springs, when compressed to the “valve open™
or "valve closed” length, must fall within the specifications shown on the chart

when new, and must not show more than 10% loss to re-use.

2. Reassemble the valves and springs in the block with the retainer ond retainer lock.

6/79
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Checking Cylinder Block Bore Wear

1. Clean the ring of carbon from around the top of the cylinder bore formed cbove the
trave! of the top ring.

2, Determine the original diometer of the cylinder barrel by checking this unwern area
with a pair of inside micrometers at intervals of approximately 45°,

3. Check in some manner the top of the ring travel area approximately .25" below the
~ shoulder.

4, The moximum difference in the above checks, indicates the amount of eylinder bore

wear, |If less than ,008, re~ringing will be suitable and if aver .008 re-bering is
recommended.

INSTALLING CYLINDER HEAD

Cleon cylinder head and block surfaces theroughly before installing gasket,
Tighten all cylinder heads or cap serews evenly and torque in following
sequence to the recommended torque of 35 to 40 ft. lbs (47.6 to 54.24 Nm),

Correct sequence of cylinder heod bolt tightening

OtL PAN REPLACEMENT

Before assembling the oil pan with new gaskets moke certain that gaskef
surfaces are flat and clean. Tighten screws in accordance with limits pre-
scribed in torque chart - to ovoid locseness or overstressing,

NOTE New engines use RTV silicone sealant
 instead of il pan gaskets,

= o S R
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SECTION IX
TROUBLE SHOOTING

A preventive maintenance system including inspection, lubrication and adjustment .
as recommended in our Maintenance Section will prevent the greater portion of
gasoline engine troubles.

Failure of a gasoline engine to start is mainly due to fwo things: ignition frouble or
failure of the fuel system,

Operatdrs handling the some engine. every day, soon develop a sense of impending
trouble when abnormal operation occurs, immediate attention to these danger sig-

nals can prevent major failures, insure dependable operation and increase the life
of the engine. ' ' ' '

Operufo.rs should depend on their well-developed senses of feeling, hearing, seeing

and smelling and replace their sense of taste in this type of work —— with a generous
amount of "Common=3ense”, '

A good rule to follow in locating trouble is to never make more than one adjusiment
at o time ~- then locate the trouble by a process of elimination. Remember the cause
is usually simple =- rather than mysterious and complicated.

Following are listed some of the normal complaints encountered in routine operation |
of all gosoline engines and the probable causes. '

A. STARTING MOTOR WILL NOT CRANK ENGINE:

. Wedk or dead battery

. Poor ground connection -

. Foulty starfing switch or relay

. Defective starting motor . ,

. Internal engine seizure = turn engine manually to determine cause

o LN~

B. ENGINE CRANKS - BUT DOES NCT 5TART:

Disconnect one spark plug wire, tum ignifion on with storter cronking engine and
free end of wire .125" (3.175 mm) from cylinder head - note spark.

1. No Spark:
a, ¥ ammeter shows no discharge it indicates an open primory circuif due to:
(1), Points .ot closing :
{2) Open primary wires
(3) Defective ignition switch
(4} Foulty coil

b. Normal Ammeter Reading (2-5 amps)
This indlcates that primary cireuit is OK - trouble may be in secondary cirevit
due fo:

(1) ributer.
I B P 3




(3} Faulty distributor cop or rotor
{(4) Broken secondary winding of coil

¢c. Excessive Ammeter Reading {over 5 amps)
Indicates a "short™ in the primary winding which may be due to: ’
(1} Shorted or grounded primary winding -
{2) Distributor or magnetc poinfs not opening
(3) Grounded breaker point orm
{4) Defective condenser

2. WEAK SPARK = may be caused by:

a. Loase ignition wiring connections
b. Burned or pitted distributor points
c. Wet spark plug wires

d. Defective condenser

e. Cracked distributor cap

f. Weak ignition ceil

3. GOOD SPARK AT EACH PLUG - indicates that ignition system is OK and
trouble is in fuel system - which may be due to:

a. No gas in carburetor = which may be due to:

(1} Mo gas in tank

(2) Clogged filter or lines

(3) Faulty fuel pump

{4) Leoky fuel line from tank .- .
(5) Plugged vent in fuel tank cop.

b. Gaos in carburetor = which may be flooded due to:
(1) Too much choking, plugs are wet

(2) Wrong float level

(3) Choke not cperating correctly

(4) Woater in gas

C. ENGINE RUNS WITH CONTINUQUS MIS-FIRING: Due to:

Uneven compression

Wet or deterioroted high tension wires

Cracked distributer cop

Faulty spark plugs, if spark plug porcelain is white when removed, use Colder
plug = if light brown OK = if Black or oily use Hotter plug

P 0> N —
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D. ENGINE RUNS UNEVENLY

1. Afidling speed - which may be due to:
a, Too wide spark plug gaps
b. Poor carburetor idle adjustment

c. Wrong float level
d. Carbkuretor or intoke manifold oir leaks

&/79 e. Leaky cylinder head gasket
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2.

At High Speed = which may be due tos

a, Wide brecker points

b. Weak distributor breaker arm spring
c. Weak valve springs
d. Spark plug of wrong type or incorrect gap

E. ENGINE RUNS IMPROPERLY

1.

é.

F. LACK OF POWER - which may be due to:

6/79

Back«firing into manifold ~ indicates too rich 4 fuel mixture; into curburetor
indicates too lean o mixture - may be due to:

a. Late Ignition timing

b. Clogged cir cleaner

¢. Fuel line restrictions

d. Clogged carburetor jets

e. Sticking valves

f. Weak or broken valve springs

Excessive Ping (Detonation) - results in damaged pistons and bearings and is '
cuused by pre-ignition or using inferior grade of gos.

Engine ldles Too Fast = mdlcutes amproper I'hroH'le adjustment or weak throttle
refurn springs.

Ehg_i ne Dies When Idling - which indicates incorrect speed or mixture adjustment;
tlogged idling circuit In carburetor. or wrong choke adjustment, or air legks in -
intake manifold

Engine "Si'umbles" on Acce!emhon - whlch may be due to defecf:ve accelerator
pump or air in fuel lines.

Defective Spark Plugs,

Poor Compression
Wrong Timing
Throttle control not opening fully

Alr leak in fuel system

Restriction in air cleaner « ~hould have vacuum less than 1.0" (508 mm) weter.

| Exhaust line obstructed =should have back pressure of not mere than 20" {254 mm) water.

Poor fuel

Piston rings sticking or worn
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G. POOR COMPRESSION

Check with compression gauge = if irregulor, seat the pision with o teaspoonful

of engine oil poured through the spark plug hole, and take a second reading;

if pressure does not increase this will indicate that poor seating of valves are .
~ at fault. Poor compression may be due to:

1. Valves holding open - no tappet clecrance
2. Leaky cylinder head gasket

3. Broken or weak valve springs

4, Burned or sticking valves

5. Badly wom, broken or stuck piston rings
6. Wrong valve timing

H. OVERHEATING

Lock of water in radiator
Fan belts slipping
Thermaostat sticking or inoperative
Radiator clogged or lecky
Late ignition timing
Back pressure in exhaust line
Defective water pump
_ Overloading of engine

4 L] »

mwo-:.n-h-r.am-

1. LOW OIL PRESSURE

Low oil level .

Oil pressure gouge or line foulty
Qil too light - diluted

Suction screen plugged

Dirt in relief valve or broken spring
Worn bearings

Worn or damaged oil pump gears
Worn cam bushings

L ]

m'-qo«_m-h-mm—-

J. HIGH OIL PRESSURE = should not exceed recommended pressures except when en-
gine is starting up cold. Abnormaily high oil pressure is not desirable because it
increases oil consumpfion = possible couses of high oil pressures are:

1. Engine oil too heavy

2. Stuck relief valve

3. Obstruction in distributing line
4. Faulty oil pressure gauge

K. HIGH OIL CONSUMPTION
1. Qil leaks
2. Too high oil level : .
3. Incorrect grade of oil used '

(CONTINUED ON NEXT PAGE)
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K. HIGH OIL CONSUMPTION (continued)

7.
8.
?.
10,

Clogged crankcase breather
Oil pressure foo high = stuck relief valve

. Piston rings nof run~in, due to too smooi'h cylinder bore i"mush or glezed con-

dition.

Worn, broken or stuck piston rings and ¢Iogged oil control rmgs.
Wom pistons and sleeves .

Worn bearings

Worn valve guides

Manifold may be removed for visua!l inspection

L. ENGINE KNOCKS AND OTHER NOISES

1.

&/79

Operating Knocks - which may be due to:
¢. Pre-ignition = most common cause is due o wrong type plugs which are
i'oo hot .

- Carbon = noticable when engine is accelemi’ed while hot = clean head and

' plsh}ns

c. Timing - early timing causes knocks similor fo carbon = but may tend to kick
back when starting

d. Fuel = detonation knock caused by poor gas

e. Overloods = particularly at lower 'opercn'ing Speeds

Mechamcui Knocks - resu!t from wear, dbuse or improper adjustments ~ which
may be due to:

a. Crankshaft and main beari ngs: :
(1) Worn or bured—out main bearings = A heavy, dull knock when accelera-
ting under load. Locate by shorting out plugs on both sides of the bad bearing.
(2} Crankshaft end—play = excessive end-play is indicated by en intermittent
knock which will come and go whén'the load is released and engaged.
b. Connecting rod bearings
(1) -Wom or burned-out bearings = The worst condition, a light pound or met-
allic knock, is noted at idling and to cbout 2/3 maximurm speed. Bad bear=
ings can be determined by shorting out plugs. :
¢« Pistons ond wrist-pins
{1) Loose wrist pins = noise doubles when the correct plug is shorted out,
most noi*iceﬂble at idling speed.

{2) Piston loose in cylinder - "piston—tlop" is noted by metallic knocking
at low speed under load; but disappears at high speed ~ also most notice~
able whan starting cold - test by shorting out piugs-

d. Broken piston ring or pin - sharp clicking noise thar won't short out,

e. Valves
(1) Burned valves and sects - engine misses, especially at low speeds, or

acceleration under load .

{2} Weak or broken valve springs - missing at low or high speeds when
under load .

(3} Sticking valves = loss of power and popping sound when bad.

(4) Tappet noise - excessive clearances cause noise when cold - which

diminishes at normal operating temperature.
(CONTINUED ON NEXT PAGE}
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L. ENGINE KNOCKS AND OTHER NOISES (CONTINUED)

f. Camshaft - Noise due to loose bearings or end play, usually occurs at

half engine speed

g. Timing geer noise ~ loose or worn gears rattle or knock = tight gears hum .

3. Vibraotion Originating at Engine = The mast common sources of vibraticn orig-
inating in or on the engine, ds distinguished from causes created outside the

engine are as follows:

a. Misfiring

b. Misclignment of engine

c. Bent or off=center coupling _
d. Engine loose on bed and type of mauntings
e. Qut of balance condition of flywheel and clutch assembly

TORQUE SPECIFICATIONS

Confinental L-Head engines have many studs, bolts, and cap screws of special
material and sizes and it is very important that special core be exercised to replace
al! studs ond bolts in their respective locations during assembly of engine.

The torque specifications, foot pounds, listed below, MUST be followed in order
~ to have the ossembled engine conform to the original specifications:

Size-Diameter

313"

_ 375" .438" 50" 563" .625"
Cylinder Heads . 35-40 70-75
Main Bearing Caps $o-40 7075 B85-95 110-120 140151}
Connecting Rods 20-25 40-45 Ah-60 90-100 110-120 p . ...
Flywheels 20-25 3h-40 T0-75 85-95 100-115 1453-155
Manifolds 12-20 25-30 4(-50 50-60 50.60 640-T4
Gear Covers, Water Pumps,
Front and tear End Plates 15-20 25-30 5055 80-90
Qil Pans 12.16 12-t6 | . | S
Fiywheet Housings 15-20 - 25-30 50-55 80-90 115-125

Camshaft Nut

Thread Size 75" 875" 17 1.125" 1.25"
C.l. Shafts 65-70= | %u-80= | 95-100% | 125-180= | 145-150=
Forged Steel Shafts *120-125 = |*175-1803
Elastic Stop Nut w C.1. 63-T0=

or Forged Steel Shaft

*When Cam Gear Governor is used with o steel camshaft, torque cam nut to 85-90%

/79
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SECTION Xi
LIMITS AND CLEARANCE DATA

NOTE: DIMENSIONS SHOWN ARE FOR

STANDARD ENGINES
MODEL Y112 ENGINE

PISTONS

Cylinder Dia.

*Wear Limits—Cyl. Bore

Pisten Pin Hole Dia.

Ring Groove Width-#1

*Max, Wear Limit Width

Ring Groove Width #2
. #3

*Max. Weor

Limit Width #2

. #3

Ring Groove Width 74

*Max Wear Limit Width

Piston Fit=feeler Gauge

Lbs. Pull

PISTON RINGS

3.1875/3.1895
.008
7086/ .7084
0955/ ,0945
L0975
L0955/ .0%4
.251 /.250

L0975
.253
Neone

002
5-10#

&/79

INTAKE
VALVE GUIDE AND

EXHAUST
Length 2.281‘
Outside Dia. .5645/.5635 |
Stem Hele Dia. .3167/.3157
*Wear Limits-Max. Dia, | ,3182
Distance, Cyl. Block
Contact face to Guide 875"
VALVES, INTAKE
Stem Dia, .3149/.3141
*Wear Limits, Min. Dio. | .3121
Sect Angle 30°
Stem Clearance Limits .001/ .0006
*Wear Limits-Max, Cl, 003
Desired Stem Claeor. .0008
VALVES, EXHAUST
Stem Dia. .3132/,3124
“*Wear Limits=Min. Dia, .3104
Seat Angle 45°
Stem Clearance-Limits ,0047/.0043
*Wear Limits, Max. Cl. 0063
Desired Stem Cl. .0035
VALVE SPRINGS
Qutside Dia P69
Length-Valve closed r.70"
Load-Valve closed 47-53 #
*Wear Limits=Min. Wgt. A2%
Length=Valve open 1.42¢
Load=-Valve epen 96~104%
*Wear Limits-Min, Wgt, g6#

Ring Width=#1
*Wear Limits=Min Width
Ring Width-#2

: #3
*Wear Limits-

Min Width #2

¥3

Ring Width-*4
Wear Limits—=Min. Width

. Ring Width~#5

Wear Limits=Min. Width
Ring Gap Cleor.~*1

Ring Gap Clear-¥283
Ring Gap Clear - #4
Ring Gep Clear- 5
Ring Side Clear - #1
Ring Side Clear - %2
; i
Ring Side Clear -74

= o S R

.0935/,0925
0905

- .0935/.0925

- 4249 /2485

0905
2465
None

MNone

.013/.008
#2-,013/.008
#3.,016/,008
Neone
Neone
003 /.001
.003/.001
.0025/.001

None




LIMITS AND CLEARANCE DATA

MAIN BEARINGS

CAMSHAFT
Brg. Journal Dia, #1 1,8095/1,8085
#2 1.7465/1.7457
#3 1.2475/1,24465
#4 None
*Wear Limits=Min. Dia
Bushing=Inside Dia, #1 1.8125/1.8115
' #2  §1.7502/1.7495
#3 1.2505/1.2495
#4 None
Bushing-Clearance Limits | .004/,002
End Play .007/.003
CONNECTING RODS
Bush. Hole Diag 7632/ .,7622
" Brg. Hole Dia 1.6245/1.6240Q
Brg. Thickness L0617/.0614
*Wear Limits=-Min,. Thk. | 0609
Dio=Crank Pin 1.500-1,479
*Wear Limits=Min. Dia, ]1.498 .
Clearcnce Limits L0006/ .0027
Desired Clearance 0015
*Wear Limits=Max Cl.,. 0037 .
Side Play .0105/.,006 .
Desired Side Play 0045

Dia of Brg. Bore in Block | 1.8747/1.8740
Brg. Thickness 0625/ ,0622
*Wear Limits=Min Thk, 0617

Dia. of Main Brg. Jr. 1.7485/1,7475
*Wear Limits=Min, Dic. {1.7445
Clearance Limits .0005/,0028
Desired Clearance L0015

C/S End Play .003/.008
PISTCN PIN

Length 2.066/2.056
Diameter .7085/.7083
*Wear Limits-Min. Dia, 7080
Desired Fit Light Push
Bush. Hele Dia,.-Fin. .708%/.7087
*Wear Limits=Max, Dia, | .709%

Pin Cl. in Bushing .0004/.0002
Desired Pin Fit .004

CAMSHAFT BORE IN BLOCK - FINISH REAMED

Front Rear
Model Front Interm. Center Interm. Rear
Y400 1,375 None 1.8750 None ] 1.3750
1.9370 1.8745 1.3745

&/75
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POWER SWEEPER

diesel engine section

NOTE

This Section contains Operation and Maintenance
' ) ] Instructions for the Perkins Mod;I 4,108 Diesel
. Engines. |

(For Engine Repair Parts, please refer to the Parts

Catalog provided in the separate Parts Manual).
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& Perkins engines inc.

WARRANTY
INDUSTRIAL — AGRICULTURAL

1. QURATION OF WARRANTY

Perking Enginas, Inc. [hereinafter called Ferking
warrants each new engine sold under the trademark
“Perkins,” and operated in the United States of
America or Canada to power industrial or agricul-
tutal applications to the first retail purchaser
thereaf for & penod of 12 months or 180
hours, whichever evenmt shali first oceor, 10
be free from defects in workmanship and material
from the date of delivery to such purchaser.

2. REPLACEMENT OF PARTS UNOER
WARRANTY

The responsibility af Perkins is limited to repairing
ar replacing, at its option, any part or parts of such
engines that are returned to Perkins or any
authorized Perking dismributor or deaier, with
transportation charged prepeid, and which updn
examination by Perking shall disclose to Perkins's
satisfaction 10 have been thus defective,

3. PAYMENT O0OF REPAIR LABOR COST
UNDER WARRANTY

During the first 12 months or t 800 hours of
engine operation, whichever event shall necur first,
fram the date of delivery 1o the first purchaser,
Perkins or any autharized Perkins distributar or
dealer will cowver the cost of reasonable fabor
required to repair any engine qs replace any parts
tound by Perkins 1 be defective.

4. Perking's obtigation under thiz Warranty shall
not apply to: la) Starters, Generators, Trans-
missions, Clutches, Aadiators or any other pro-
prietary fittings not manufactured by Perking,
These are waitanted by their respective manufac-
turers, and not by Perking, (b) Any engine which
shall have been subject to negligence, misuse,

HOME OFFICES

U.5.A.

24175 Research Drive
Farmington, Michigan 48024
Phone: 313/477-3900

accident, misapplication or overspeeding. {c) Any
engine that has been repaired or ajtered iy anyone
in a manner which in Perkin’s sole judgment
adversely affects its performance or refiability. (d)
Any engine which has been firted with or repaired
with parts or components nat manyfactured or
approved by Perkins which in Perkin's scle judg-
ment adversely affects its performance or veli-
abitity. le} Engine tureusps, normal maintenanca
services inciuding but not limited to valve adjust-
ment, normal replacement of service items, fuel
and lubricating oa! filters, tubrirating aif, fan helts,
antifreeze, eec. {f} Damages cavsed by prolanged or
improper storage of the engine after shipment from
a Perkins factory, {g) Loss of operating time to the
user whiie the engine or engine driven equipment g
oyt of operation and damage to equipment
powered by the engine. '

5 This warrgnty and the obligation of Perkins
Engines, Inc. thereunder is in lieu af all other
warrantes, express or implied, including without
limizations, the implied warranties of merchant:
abifity and fitness for particular putpase, all other
representations to the purchaser and all other
obiigations or liabilities including liability for
incidental and consequential damages on the part
of the manufacturer.
SPECIAL NOTE

Perkins engines are marketed throughout the warld
to many manafacturers of origingl equipment. In
order to meet the special requirements of these,
engines may on occasion be coversd by specific
warranties applicable to the requirements of the
driver equipment. In these instances the warranty
extended by Perkins 10 said manufacturer super-
sedes the above warranty.

CANADA

7 Meridian Rd.
Rexdale, Ontario
Phone: 416/677-4560

Perkins reserves the right to make changes or add improvements to
its products at any time without incurring any obligation to make
such changes to products manufactured previously. Perkins or its
distributors occept no responsibility for variations which may be
evident in the actual specifications of its products and the state-
ments and descriptions contained in this publication,
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ENGINE IDENTIFICATION

The engine number is stamped on the fuel pump mounting flange as shown in the
- above illustration. With current engines, the number consists of figures and
letters, e.g.,

ENGINE TYPE TYPICAL ENGHNE NUMBER
4.108 108US3317 '

The first three figures represent the capacity of the engine in cubic inches, the

lettars "LIS" signifies that the engine was sold in the United States and the last
group of figures comprises the engine serial number.

5/79
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FEATURES OF THE 4.108 PERKINS DIESEL ENGINE
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Engine Description

- The Perkins 4.108 Diesel Engine described in this monual is en indirect injection,

four cylinder, four stroke power unit. “The 4.108 has ¢ bore of 3.125 in. (79.4 mm)
and a s‘rroke of 3.5 in. (88.9 mm).

Throughouf this manval, whenever the "left" or "right" hand side of the engine is
referred to, if is that side as viewed from the fiywheel end of the engine.

CYLINDER BLOCK AND CRANKCASE

The cylinder block is of monoblock construction, cast integrally with the crankcase,
it is manufactured from high duty cast iron alloy.

The 4,108 engine is fitted with "dry"” type, unshouldered thinwall liners.  The
liner is Centrlfuga“y cast from high dufy clloy iren,

CYLINDER HEAD AND VALVES

The eylinder head is specially toughened high duty alloy casting and issecured $o
the cylinder block by studs and nuts, both are phosphated for increased torgque

- characteristics.  The gasket betweén the cylinder head and block is mude from a
composite material and is known as a "Klinger" type gasket.

Two overhead valves are fitted to each cylinder push rod operated via the valve
mechanism mounted on the head and enclosed by a pressed steel cover. Each in-
take valve has a synﬂ-lehc rubber oil deflecting seal, both intcke and exhaust valves
are retained by two springs located between o hardened steel seat and a hardened
spring cap secured by split conical keepers. All volves operate in unshouldered
cast iron guides pressed into the head.

COMBUSTION SYSTEM

The Perkins "HP system of combustion is of the precombustion type, being formed

completely in the cylinder head, thus giving o flat fopped piston with uniform heat
distribution.

Intimate mixing of the fuel and air over a wide speed range is ensured, which in-
creases the engine's performance, efficiency ond flexibility. The upper part of
the combustion chumger is machined in the cy“nder head and is hemispherical in
shape: the lower part bemg formed by an insert in the form of an accurately
machined plug located in the cylinder head, this contains the throat connecting
the combustion chamber to the cylinder. Fuel is introduced Into this chamber by
means of pintle type injector nozzles,

VALVE MECHANISM

The valves are operated b cast iron, mushroom type tappets, Ioccfed in guides
machined in the cylinder Kiock fhrough pushrods to forged steel rocker levers
with lead bronze lined, steel backed wrapped bushes.  Valve clearances are ad-
justed by mecns of o hardened ball ended screw and locknut at the pushrod end of
the rocker lever,

5/79
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CRANKSHAFT

The crankshaft is forged from chrome-molybdenum steel with four integral balance
weights. The 4,108 crankshaft is trected by "Tuffiride" process. The rear of the .
crankshafs s mochined {c accommodate the thrust washers which are replaceable,

copper lead lined, steel backed, which control the crankshaft end float and are

positioned either side of the rear main bearing. An oil thrower and flywheel {o-

cation flange are ulso machined ot the rear end, while the front end is keyed for
a power tcke off.

'MAIN BEARINGS

Three main bearings are provided for the cranksheft and are of the replaceable pre-
finished, thin wall, steel bocked, oluminium tin lined type. The high duty cast

iron bearing caps are dowel located and each is secured by two high tensile steel set-
screws ocked by tob washers. The injectors are located in an accessible position

on the left hond side of the cylinder head. The nozzles are of the pintle type.
Provision is made for mounting a fuel filter on either side of the cylinder head. The
filter should be of the paper element type and of approved design.

INDUCTION MANIFOLD

The induction menifold is on aluminium die custing. 1t is fitted on the right hand
side of the cylinder head. Provision is made for mounting an qir cleaner, the position
and type of which ¢an vary according to the particular application.

EXHAUST MANIFOLD

The cast iron exhaust menifold is fitted on the leff hand side of the cylinder head. .
Altemative pesitions for the outlet flange are available to suit various applications.

ELECTRICAL EQUIPMENT®

Twelve volt electrical equipment is fitted fo this engine. The generator or alternator
is mounted on the right hand side of the engine and is belt driven from the crankshaft
pulley. Belt tension is adjusted by means of @ slotted link.

The sturter motor is flange mounted to the fiywheel housing.
CAMSHAFT

The special cast iron alloy camshaft which hes chill hardened cams, is mounted in

a low position on the right hand side of the cylinder block and supported by three
bearings machined directly into the cylinder block. These bearings are pressure
lubricated by means of internal drillings and the cams and fappets are splash lubricated.

CONNECTING RODS AND BEARINGS

The connecting rods are molybdenum alloy steel stampings with "H" section shank.,

the big end parting face is inclined ot 43° to the axis of the rod and serrated for

cap location, The caps are each secured by two high fensile steel setscrews. The

big end bearing bores are fitted with replacechle pre—finished thin wall, aluminium-

tin lined, steel backed bearings. The small end bores being fitted with bronze lined .
steel backed bushings,

| ome f e foo o § a1 | e
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TIMING GEAR ARRANGEMENT

The camshaft and fuel injettion pump are driven by the crankshaft gecr via an idler
gear. This helical gear train which makes provision for fuel pump fiming adjustments
is located on the front face of the cylinder biock and enclosed by o pressed stee!
-cover bolted to a steel backplate.

The camshaft and fuel injection pump drive gears are manufactured from sphercidal
graphite cast iron, the crankshaft and idler geers being of stee! treated by the
Sulfinuz or Tuffride process.

PISTONS AND WRIST PINS

The pistons are manufactured from special high silicon aluminium alloy, fitted with three
compression rings and one oil control ring ebove the wrist pin and one oil control ring
below. The upper oil control ring comprises four laminated segments. The wrist pins
are of the fully fleating type, located axially in the piston by circlips. The piston

has a steel insert rolled into the top groove. '

LUBRICATION SYSTEM

The lubrication of the engine is by full pressure feed from a rotor type oil pump, driven
by spiral geors from the camshaft. An oil strainer is fitted on the end of the pump inlet
pipe. The pump then delivers the oil via a full flow filter, bolted on the fuel pump
side of the eylinder block to the main oil gallery. This gallery is drilled lengthwise
through the crankease, drillings from the main oil gallery to the main bearings and
drillings in the main crankshaft journals to the crankpin journals provide the lubrico-
tion for the crankshaft. Oil feeds are also token to the idler gear spigot which
mainfaing an intermittent feed by drillings in the spigat and idler gear fo lubricate

the timing gear arrangement, and to the center camshaft bearing where due to

special machining on the center camshaft journal an adequate reduced pressure

feed is maintained af the rocker assembly. The oil pump incorporates a pressure relief
valve which limits the maximum oil pressure while the_ oil filter incorporates a by-pass

_ \bﬂi‘ﬂvE that prevents the engine being starved of oil should the filfer element become
ocked.

CRANKCASE VENTILATION

A large diameter open type breather pipe is fitted to the cylin&er hecd cover. Air
movement assists in drawing fumes from the crankcase, the top end of the pipe is
directed downwards to refurn any oil mist to the sump.

COOLING SYSTEM

A centrifugal type circulating water pump is fitted to the front face of the cylinder
block, to assist the water circulation through the cylinder biock and head. The water
ouf let is via @ thermostat housing which is cast integral with the cylinder head,

the thermeostat restrictsthe flow of water when the engine iscold and brings gbout

o faster warm up. When the water temperature reaches o pre-determined point the .

thermostat opens and cliows normal coolant cireulation. The water pump is belt driven
from the crankshaft pulley.

5/79
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FUEL INJECTION EGUIPMENT

A distributor type fuel injection pump is flange mounted an te a drive housing cost

on the left hand side of the cylinder block. 1t is mounted horizontally at the front

of the engine and gear driven via a splined drive shoft, The pump incorporates a .
mechanical governor and @n automatic advance and retard mechanism to provide

optimum performance ot ali speeds.

The fuel lift pump is of the diaphragm type mechanically operated by an eccentric on

the engine camshaft, via o small pushrod. 1t is located on the tappet inspection cover
on the right hand side of the engine and is equipped for hand priming.

5/79
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Technical data

Bore LR raw

ves 3.125 in (79,375 mm)*
Stroke ees ens ‘es 3.5in (88.90 mm)
NO. OF C)'“ndew aus -na Y FOUI‘ 3
Cubic Capacity 107,4ir°(1.760 liters)
Compression Ratio con sas “os 22:) '
Firing Order Ty “ere -.-lt . ].r 3! 4! 2!’
Cycle “ne aes . cer Four=Siroke
Combustion System ... vos R Indirect Injection

RATING DETAILS

Maximum Rated Output es 55b h p ot 4000 RPM
Maximum Torque Qutput ves “oe 83Ib fr, (1N1,5at
2200 RPM)

ENGINE WEIGHTS

Approx. dry weight, bare engine, i.e, complete with fuel injection equipment, pressed
steel ofl sump, alfemetor, water pump, but not including starter moter, ait cleaner, fon
flywheel or flywheel housing: 330 Ib (150 kg) '
Typical dry weight, engine with all accessories .ed ' 450 b (204 kg)

RECOMMENDED TORQUE TENSIONS

The following torque figures will apply with the components lightly oiled before assembly: .

Cylinder Head Nuts Caee ars &0 IbFft (8,3 kgf m)
Connecting Rod Setscrews ' e are 42 [bff+ (5,81 kgf m)
*Main Bearing Setscrews eee e 85 bffr (11, ,5kgf m)
Flywheel Sefscrews ' ces _ ces &0 Tbfft (8.3 kgf m)
Idler Gear Hub Setscrews PR avs 32 Ibfft (4.4 kgf m)
Crankshaft Pulley Setserews ‘s see 1501LfF+ (20,5 kgf m)
Injector Securing Nuts aes cae 121bfft (1.7 kgf m)
Alternator Pulley Retaining MNut ene - 20 Ibf ft (2.8 kgf m)

*The tab and shim washers may be discarded (used on earlier engines only), but the
setscrews must be tightened to the indicated torque, '

SERVICE WEAR LIMITS

The following "wear limits" indicate the condition when it is recommended that the
items should be serviced or replaced,

Cyli nder Head Bow cor Longitudinal 0.006 in (0.15mm)
Cylinder Head Bow “es Transverse 0,003 tn (0.08 mm)
" concave
0.005 in (0.13mm)
. convex
Maximum Bore Wear (when new liners are necessary) 0,006 in (0,15mm)
Crankshaft Main and Big End Journal Wear " 0,001 in {0.03mm)
Crankshaft Mgin and Big End Journal Ovality 0.CC05 in {0,01mm)
Maximum Cranksheft End Floot ees are 0,020 in {0.51mm)
Valve Stem to Guide Clegrance - ces intake 0,005 in (0.13mm)

5/79 bd on next page)
‘ o | Fna. o o.§ a1 | e8|



SERVICE WEAR LIMITS (continued)

ValveStem to Guide Clearcnce
Valve Head Thickness ot outer edge

Rocker Clearaence on Shaft

Cemshaft Journals - Ovality and V\:’écr

Comshaft End Float
ldler Gear End Float

Valve Head Depth below Head Face intake and exhaust 0.048 in

LUBRICATING SYSTEM

Lubricating Oi! Pressure 4. .

SUMP (OIL PAN)
Dipstick Positicn... ...

Stroiner Location «.. .

LUBRICATING OIL FILTER

TYPQ--. ree e eas
By-Pass Valve Setting ...

Type O'F Vﬁlve Y TE
COOLING SYSTEM

T YRS an e 'R 'TE

Cylmder Block and Head...

LN ]

LR N ]

Engine Water Capacity {Less Radiator)...

APPROVED FUEL OIL SPECIFICATION

United Kingdom
United States

France
india
Germany
Italy
Sweden
Switzerland

DIN=-51401 {1967}
CUNA=Gas Qil NC=630-01 (1957) ===
515,15 54 32 {1969)
Federal Militory
2140-335-1404 (1965)

exhaust 0.004 in.
. 0.025 in.

0.C05 in.
0.002 in.
0.020 in,
0.010 in.

30/60 1bf/ in? (2.1/4.

(0.15mm)
(0.64mm)
{0.13mm)
(0. Uﬁmm)
(0.5Tmm)
(0.25mm)

. {1.220mm)

2 kgf/cmz) ab

Max. engine speed and normal operating

tempercfure.

Camshaft side of engine opposite No. 2

eylinder

Ernd of suction pipe to lubricating oil pump.

Full Flow Spin-on

Opens between 1% 17 1bf/in?

{0.91-1.2 kgf/cm
Spring Loaded

Water Cooled
Thermo=Syhpon [mpell
6 imp. pi (7.2 U.S,

-

Spec. —-_—

er Assisted
pt or 3.4 Litre)

BS.286%:1967 Class A,1 orA.2

VV-F-800¢ Grades DF-1, DF-2 or DF=A®
A5 T.M /D975—66T Nos. 1-D ar 2-D

{J.0. 14/9/57) Gas Oil or Fuel Domestique
[S: 1460/]963 Grade Special or Grade A

Fusl oils aveilable in territories other than those listed cbove thai are refined to
an eguivalent specification may be used.

*This is a light fuel for use in extremely low ambient temperatures and, preferably

should not be used during normal conditions.
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 ‘Ne. 1 Cylinder Outlet

FUEL LIFT PUMP

Type
Spring Color Code aen
Method of Drive vas

LA L ama

N N ]

Total Stroke of Operating lLever
Static Pressure = No Delivery “ne
Pump to Distance Piece Gasket Thickness

Distance Piece - Lift Pump to Toppet Inspection Cover

FINAL FUEL FILTER

Element Type - cas cor

FUEL INJECTION PUMP

Make

Type
Rotation
P!unger Dia.

L ] L L i & a

L LI L * 80

LI . L

MECHANICALLY GOVERNED

Timing Letter . cae

STATIC TIMING PQSITION

* - a

&+ w0

4% 9

AC Delco Diaphragm 'Y1* Series
Green .
Erom Eccentric on Camshaft via

Push Red

0.192 'in (4.877mm) )
4-7 1bf/in® (0.28-0,49 kgf/cm”)
0.018/0.022 in. (0.457/0.559mm} -
0,255 in {6,502 mm)

Paper

C.ALV,

D.P.A. |

Clockwise (viewed from drive end)
& mm

C
W

The static timing position varies according to application, but can be obtained be
referring to the first group of letters and digits of the fuel pump setting code (stamped

on the fuel pump identification plate), i.e.,

First Group of Fuel Pump Code Static Timing . Piston Displacement
. B.7.D.C, B.T.D.C.

EH39
MH26
MHZ27 For 4,108 Engine 18° 0.108 in. (2.75mm)
PH28
PH30

INJECTORS

M‘uke LN - s LI ] LN | C.A..V.

Heolder Type ves .ae . BKB40SD5224

Nozzle Type “es oes cos BDMNE25D6236

Lode Letter . ces e BG

Min, Working Pressure
Setting Pressure

9o - %

5/7%

135 atm (2000 psi, 140 kgf/cmg
150 atm (2200 psi, 155 kgf/cm
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MAINTENANCE

YOU MUST ENSURE THAT THE MAINTENANCE JOBS ARE DONE ‘AFTER THE
CORRECT PERIOD HAS ELAPSED OR EVEMN EARLIER IF CONSIDERED ADVANTAGEOUS
OR NECESSARY .,

PREVENTIVE MAINTENANGE
DAILY

Check coolant level.

Check lubricating oil level.

Check oil pressure.

In extreme dust conditions, clean air cleaner or empty dust bowl on dry=type air cleaner.

RUNNING ADJUSTMENT

The driver or user of this engine should not inierfere with the idling or maximum speed
settings. While the engine unit is under the manufocturer's guarantee, the breaking
or interferance of the fuel pump seals by an unauthorsed person may render the warranty

rul} and void, bacause interference with the speeds set by the manufacturer can cause
considerable damage to the engine. : .

AFTER FIRST 50 HOURS OF SERVICE: -

1. Drain the lubricating oil pan and refill te the correct level with clean new oil.
Do not overfill. Use correct temperature grude and specification. Renew
Lubricating oil filters,

2. Remove the rocker assembly; tighten the cyiinder head nuts in the correct
sequence (see fig. C=1) and to the correct torque of 55/60 Ibf ft (7.6/8.3
kgf m),

Reset the valve tip clearance to 0,012 in (0.3 mm)} with the engine cold.

Check the tension of the fan belt.

th s W

. Check the tightress of all extemal nuts, setscrews, mountings, etc.

6. Start the engine ond check for any fuel, coolant or lubricating oil leaks. Check
oil feed to rockers. '

5/79
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Fig. C-1- Torque Tightening Sequence for Cylinder Head Nuts
EVERY 150 HOURS

Drain and renew. engine lubricating oil.

Renew lﬁbriéqting oil filters.

Clean air cleaner or empty dust bowl on dry-type cleaner.
Check drive belt tension. |

Check for oil, water or fuel leoks.

Clén fuel @ter trap. | |

EVERY 400 HOURS'

. Renaw fuel filter element.
Check hoses and clamps.

Clean element of dry type air cleaner or renew,

EVERY 800 HOURS

Renew final fuel filter elements,

EVERY 2,400 HOURS

Arrange for examination and service of accessory equipment, such as
starter motor or alternator, - )

Service injectors,

Check and adjust valve clearunce.

11
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general advice to the user

As you may know, o diesel engine does not rely upon an electric spark for ignition, .
sa providing it has an adequate supply of cletn air, its proper measure of clean

fuel, an adequate supply of approved lubricating oil properly circulated and filtered,

that each eylinder has proper compression and the engine cooling water temperature

is maintained at its designed lever, ther: the engine should give you o satisfactory

service, buf only if you maintgin it in the proper manner os indicated in this
handbook .

Never use petrol (gasoline) for cleaning any pavts of the fuel system, such as
filtar bowls. -

FUEL

In order that the fue! oil is always cleon and free from any water or foreign matter
which can damage the finely built fuel injection pump, the fuel filters must be
regularly maintained in accordance with our instructions.

The fuel oil should conform to a particular specification according fo the country
you are operating in.

Never leave fue! oil stored in a contoiner exposed to afmosphere os water and dust
will be absorbed by the fuel.

Never store fue! oil in a galvanised container as a chemical reaction will take place
between the fuel and the galvanised coating, considerably contuminating the fuel. .

AlR

Air in sufficient quantity must be allowed to reach the compression chambers to mix
with the finely atomised fuel in order that ignition can take place.
LF there is not sufficient air reaching the cylinders for compression, then the result could
g

(@} black exhaust smoke

(b) erratic running

{e) loss of power

(d) bed starting

Air entering the engine must always be adequately filtered, otherwise dust and dirt
can enter the internals of the engine and cause accelerated weor condificns on the
piston rings, bores, bearing surfaces and joumals, thereby shortening the effective

working life of the engine.

Adequate air cleaners are provided, the fype will depend upon the application,

The satisfactory running of the engine will depend, among other things, upon the regular -
mointenance of the ¢ir cleaner.

LUBRICATING OILS

Do not have clean engine oil stored in open containers, as condensation and dust will
contaminate the oil

= o S T
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LUBRICATING OILS {(continued)

The lubricating oil in the engine is filtered by a coarse filter in the sump and
then by a replaceable cartridge-fype element filter contuined in an assembly
attached to the engine, Newer engines incomoraie a spin=on type filter,

It is important to use only those lubricating oils which come within the
requirements of the U.S. Ordnance Specification Mil=L=46152, and APl Service
Classification "ec® and on page 14 will be found a list of oils which are
within this requirement. Because it is not possible fo list all suiteble oils,
care should be token to ensure that oils not listed meet the above. requirement,
and have o minimum Viscosity Index of 80,

FUEL, WATER AND OIL LEAKS

It is good practice to regularly wipe the engine over with a nen—fluffy rog er
have it ﬁroperiy steam cleaned at the time the machine is cleoned. With the engine
- running hot check all pipe unions, joints, etc. for ledks and remedy where necessary.

The fuel system from the tank to the lift pump is known as the suction side, from
the lift pump fo the fue! injection pump is the low pressure side, and from the fuel
injection pump to the atomisers or injectors is the high pressure side.

Fuel leaks from the low or high pressure pipes or unions can be detected with the
engine running, but leaks on the suction side are not so easily detected as they allow
air to enter the point of leckage, which can cause misfiring. The suction side leaks
can somefimes be seen as @ weep whan the engine is not running or in bad cases the drain
of fuel can be detected from the evidence under the engine after overnight parking.

Watch for pipes chafing and wearing oway where the fretting is toking place,

A bad leak on the suction side can cause inveluntary stopping of the engine buf always
beware of a low level of fuel in the tank, which, of course, causes the engine fo stop, but
will allow air fo enter the fuel system until it reaches the injectors, as would happen with
a bad leck on the suction side, Such a sifugtion means that the system must be bled

as described later, :

5/79
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LUBRICATING OILS
o

Lubricating oils for normally aspirated engines should meet the reguirements of the U.S. Ora-
nance Specification MIL-L-46152 and below we |ist some of these oils. Any other oils which also
conform to this specification, are of course. also suitable.

Lubricating oils for use in Perkins Diesel Engines should have a minimum viscosity index of 80.

Company ' Brand ! $.A.E. Designation ‘
0°F (-18°C) | 45°F {7°C) ! Qver !
, : to to | BO'F (27°C)
. : -1 45°F {7°C} | 80°F (27°C) i
B.P. Ltd. B.P. Vanellus 10-w 20W/20 . 30 |
B.P. Vaneilus 10W/30 10W/30 10W /30
| B.P. Vanellus 53 10W 20W/20 30 |
Castro! Ltd. Castrol/Deusol CRE | 10W 20W/20 30 I
Castrol/Deusol GRD 10W 20W/20 | 30 '
A. Duckham & Co. Lid. .| Fleeto! 3 3/10 3/20 i 3/30 ‘
Esso Petroleum Co. Ltd. | Essolube D3, HP 10w 20W 30 '
Mobil il Co. Ltd. Delvac 1200 Series 1210 1220 1230 | .
Shell Shell Rotella T 10W 20/20W 30 |
Shell Rimuia CT 10W | 20/20W | 30

The above specifications are subject to aiteration without notice,

SAE Latter API| Briet ldentification and .
Designation Engine Service Description ASTM Engine Qil Description
cC Moderate Duly Diesel & (3asoline Engine Service 0il meeting requirements of
Service typical of lightly supercharged diesel en- MIL-L-46152 Provides low tem-
gines operated in moderate to severe duty and has perature anti-sludge, anti-rust
inciuded certain heavy-duty, gasoline engines. Gils and lightly supercharged diese!
designed for this service were introduced in 1961 engine performance.

and used in many trucks and in industrial and con-
struction equipment and farm tractors. These ocils
provide protection from high temperature deposits
in lightly supercharged diesels and also from rust,
corrosion and low temperature deposits in gaso-
line engines.

5/7%

= B S




approved fuel oil specifications

.- " United Kingdom B.52846%:1967 Class A.1 or A2

United States VV=F~800¢ Grades DF-1, DF-2 or DF-A¥
France {1.0. 14/9/57} Gas Oil or Fuel Domestique
India _ 1S: 1440/1968 Grade Specicl or Grode A
Germany - DIN=51401 {1967) -
taly CUNA=Gas Oil NC= -

- 630-01 (1957) '
Sweden - | S1S. 15 54 32 (1969) N
Switzerland | Federal Military Spec. -

' - 9140-335-1404 :

*This is a light fuel for use in extremely low ambient temperature and, preferably,
should not be used during normal conditions. S

- Grade Ng. 2-D is the class of distiilate gas oils of
: . lower volatifity. These fueis are for use in high-
. ' speed engines in services involving relatively high
Ivads and uniferm speeds, or in engines not requir-
ing fuels having the higher volatiiity or other prop-
erties specified for Grade No. 1-D.
The Jimiting reguirements by ASTM for ihese
grades of diesel fuels are shown in the chart.

ASTM LIMITING REQUIREMENTS FOR DIESEL FUELS

' Carbon Kinematic
. | Pour |Water and] Residue 90% Viscosily Copper
Diesel | Flash i Point,| Sediment,| on 10% | Ash, | Distiliation | at 100°F, |Suifur Strip_ Cetane
Fuel | Point,! *F. % vol. |Residuum,|% wt. [Temperature,|Centistokes | % wi. Corrosion |Number

e *F. % : *F.
Min. | Max. Max. - Max. Max. | Min. | Max.| Min. | Max.| Max. Max. Min.
No. 1-Df 100 or v Trace 015 6.0 — 550 |1.4 25 | 0.50 Np. 3 40
legal
No. 2-D| 125 or * 0.05 0,35 0.01 § 540**| 640 | 20**[ 4.3 | 0.50 Ne. 3 40
] legal :

"For cold weather operation, the pour point should be specitied T0°F. befow the ambient temperature at

which the engine is to be operated except where fuel oil heating facilities are provided. .

* “When pour point less than 0°F. is specified, the mininimum viscosily shall be 1.8 ¢5 and the mimimum 90%
point shail be waived.

2 0 2 I I
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BLEEDING THE FUEL SYSTEM

Air in the fuel system can cause difficult starting, erratic running and loss of
power.

Air can enter the fuel system, as the result of running out of fuel, leaks in the
system, changing filters or pipes or any disirubance of any fuel connection.

Bleed the system as follows;

1. Unscrew by two or three turns, the fuel pipe on top of the fuel filter cover {not
the return pipe to the tank},

Fig. C-4
Slackening Vent Serew on Hydraulic Head
Locking Serew on Fuel Injection Pump

2. Slacken the vent screw on the hydraulic head locking screw on the side of the
fuel injection pump body (see Fig. C~4).

3. Slacken the gir vent screw near the side of the governor housing on the fuel injection
pump {see Fig. C-5),

4. Operate the priming lever of the fuel! lift pump (see Fig. C-7).

It mq.}' not be possible to operate the priming lever if the driving cam is in the

maximum 1ift position, To rectify this condition, furn the engine one complete revolution
until fuel, free from air bubbles, issues from each vent paint.

Tighten the connections in the following order:

1. Filter cover fuel pipe.

2. Head locking screw on fuel injection pump.

3. Govemor vent screw on fuel injection pump.

Slacken the pipe union nuf at the fuel injection pump inlet (see Fig. C~8),

operate the priming lever on the Iift pump ond re-tighten when the fuel, free
from air bubbles, issues from arcund the threads.
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e A . Fig. C-7
: Flg. C 5 : Qperating the Hand Primer
Venl' Screw on Govermr H0uslng : on the .Fuel Lift Pump

Fig. C- 8
Slackening Pipe Unjon Nut ot Fuel Injection Purnp Enlet
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BLEEDING FUEL SYSTEM {continued)

It must be realized that this whole operation must be carried out completely and
no action to tighten connections must be made until ell signs of eir bubbles have
disappeared. Unless care is token with this operation, and this could take some
four or five minutes of hand priming, failure to start will result.

Slacken the unions at the injector ends of the high pressure fuel pipes.

Set the accelerator in the fully open posifion and ensure that the stop controf is in
the "run" position,

Rotate the engine with the starter motor until fuel oil, free from air bubbles,

issues from all fuel pipes. Some 30 to 60 seconds of rotation may be necessary
before this condition is reached, and the time will be dependent upon the speed

of rototion and the effectiveness of the bleeding operation described cbove. A fully
charged battery in a temperate or warm climate will rotate the engine at upwards

of 280 rev/min, and under these conditions, the remaining air should be expelled

in under 30 seconds. Cold conditions or particlly discharged batteries may take
longer.

Tighten the unions on the fuel pipes and the engine is ready for starting.
If, after bleeding the fuel system, the engine starts and runs satisfactorily, but after
a few minutes stops, then it can be assumed that air is trapped in the fuel injection

pump ond the bleeding procedure should be repeated, at the same time checking
for air lecks on the suction side, such as loose or faulty connections.
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TO ADJUST FAN BELT TENSION

The tension of the belt should be such that it is not loose to a degree that it can

slip at the crankshaft pulley, thus preventing the full operation of the water pump and
alse nof turfting the generator or alternator at sufficient speeds fo charge the Eal-l-ery.
If the belt is overfightened this can cause overloading of the bearings fitted in

the water pump and alternator or generator. The belt itself can be damaged internally
creating an  early failure condition. ' _

When fitting a belt never pry it onto a pulley by using a lever, always close in the
adjustment on the generator or alternator and "place” the belt in position. At least
"wind” the belt over the pulley by turning belt and pulley together by hand.

There is an engineering method of tensioning belts by using spring balances and correct
dimensioning but the practical way as installed, is to decide which is the longest

Checking Fan Belt Tension

run of belt between any two pulleys and apply pressure in the center of the run and adjust
the tension unti! the belt deflects about 3/8" (10mm) es shown above.

When making adjusiments loosen all the setscrews and/or nuts securing the generator

or alternator to its brackets as well as both ends of the adjustable linkage. On

obtaining the correct tension, refighten all the securing points. :

When a new belt is fitted, it is necessary to recheck the adjustment after a short running
period when the belt will have seftled into the grooves of the pulleys and the initiol
stretch, if any, will have been complated.
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SERVICING FUEL FILTER
() Thoroughly clean the exterior of the fuel filter assembly. .

(b) Unscrew the filter bolt in the center of the head

(¢} Lower the filter bowl and element clear (see drawing) and discard the fuel together
with the old element.

Fuel Filters

©—-Seqlin-g Ring

Bowl Seal

Filter Element

{d) Thoroughly clean the filter bow! in cleaning fluid, (Do not use gasoline).

(e) Place the new element and sealing rings in position, fill with fresh clean fuel and
offer up the bowl firmly and squarely so that the top rim of the filter element
locates centrally against the sealing ring in the filter head.

{f) Hold in this position while the securing bolt is located and screwed home. |f the bowl
is located correctly, no excessive tightening will be required to cbtain o feak
proof seal.
After the fuel filter has been reassembled, it is necessary to remove air from the
fuel system. Unscrew by two or three turns the vent plug on tap of the filter head.
Operate the priming lever on the fuel 1ift pump and when fuel, free from air
bubbles, issues from the vent point, tighten the vent plug. Slacken the pipe union .
at the fuel pump inlet, operate the priming lever. Retighten the nut when fuel,
free from air bubbles, issues from around the threads. The engine is then ready for
starting.
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TO CHECK VALVE TIP CLEARANCES

- This is set between the top of the valve stem and rocker am (see Fig. C~12) and
should be 0.012 in (0.3mm) with the engine cold.

When setting valve clearances the following procedure should be adopted:
(@) With the valves rocking on No. 4 cylinder (i.e., the period between the
opening of the intake valve and the closing of the exhqust valve), sef the

vadlve clearances on No, 1 cylinder.

) With the valves rockmg on No, 2 cylmder, set i'he valve clearances on No, 3
cylinder.

{c) With the valves rockmg on No. | cylinder, set the valve cleurances on No,4
: cylinder,

(d) With the valves rocking on No. 3 cylinder, set the valve clearances on Nao, 2
' eylinder.

With the engine running af fast idle, check that the oil flow fo the rocker Gsserhbly
is satisfactory, _

-

Fig. C-12
Setting Valve Clearance
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FAULTY INJECTOR

A fauity injector may show itself as an intermittent or consistent misfire and can be

detected by running the engine at o fast idling speed and loosen each injecter pipe

union in turn, taking particular notice of the running condition of the engine. The .
faulty injector will have little or no effect upon the engine running condition as the

union becomes loose. Replace with 4 known good injector, not forgetting to replace the
washer upon which the injector seats in the cylinder head.

REPLACING AN INJECTCR

Never bend the high pressure pipe between the injector and the fuel injection pump.

Remove the pipe completely. Fit the replocement injector as square as possible

inta the heed by pulling down with the securing nuts a little at a time, each side in

turn.  Having fitted the injector and pipe, run the engine and listen for any "blowing"
- from the injector seat, which will indicate that it is not square with the cylinder

head, Carefully ease off the injector securing ruts in tum and re=tighten until the

blowing stops. Check for fuel leaks at the pipe unions,
WARNING

DO NOT START THE ENGINE WITH LOOSE ENJECTOR SECURING NUTS BECAUSE -
THIS MAY RESULT EN THE INJECTOR FLYING OUT.

E____.- W.usher
?ﬂ—ﬁpe

Eey~—Washer
-

111 €1 T4

Unian g
older
Ve Q Flange
Fuel Inlét
Pipe from Pump Nozzle
FUEL INJECTOR FUEL INJECTORS (ATOMIZERS) & PIPES
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TROUBLE SHOOTING

Faun

Possible Causd

Low cranking speed

1,2 2 4

Will not start

5. 6.7.8 82 10,12, 12, 14, 15, 16, 17. 18, 19, 20, 22, 21, 22, 33,

Difficult starting .

5.7.8.9,10, 11, 12, 13, 14, 15 16, 18, 19, 20, 21, 22, 24 29, 31, 32, 33.

Lack of power

8.9, 10, 11, 12, 33, 14, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 31, 32, 33.

Misfiririg

8. 9, 10, 12, 13, 14, 18, 18, 19, 20, 25, 26, 28, 29, 30, 32.

Excessive lyel cons_urnp"tion

11, 13,14, 16, 18, 19, 20, 22, 23, 24, .25, 27, 28, 20, 34, 32, 33,

Elack exhaust

11,13, 14, 16, 18, 19, 20, 22 24, 25, 27, 28, 29, 31, 32, 33,

.Blual-white exhaust

4,16, 18, 18, 20, 25, 27, 31, 33, 34, 35, 45, 56.

Low oil pressure

4, 38, 37, 38, 38, 40,°42, 43, 44, 58,

Knocking

9,14, 1§, 18, 19, 22, 26, 28, 29, 21, 33, 35, 36, 45, 46, 59.

Erratic running

7.8, 8. 10,11, 12, 13, 14, 16, 20, 21, 23, 26. 28, 29, 30, 33, 35, 45, 5y.

Vibration

13, 14, 20, 23, 25, 26, 29, 30, 33, 45, 47, 48, 49.

High ail pressure

4, 38, 41,

Overhaating

11.13, 14, 16, 18,185, 24, 25, 45, 50, 51, 52, 53, 34, 57.

Exgessive crankcase prassure

2§, 31, 33, 34, 46, 55

Puor compression

11, 19, 25, 28, 28, 31, 32, 33, 34, 46, 58.

Starts and stops

10, 11, 12,

Key to Fault Flndiﬁg Chart

1. Batiery capacity low. 31. Wom cylinder bores.
2. Bad electrica! connections.’ 32. Pitted valves and seats. .
3. Faulty. starter motor. 33. Broken, worn or sticking piston ring/s.
4. Incorrect grade of {ubricating oil. 34, Worn valve stems and guides.
5. Low cranking speed. 35, Overfull air cleaner or use of incorrect grade of
6. Fual tank empty. oil.
7. Faulty stap control operation. 36. Worn or damaged bearings.
B. Blocked fuel feed pipe. 37 Insufficiant oil in sump.
‘9. Faulty fuel lift pump, 38, Inaceurate gauge.
10. Choked fuel filter. 39. Qi pump woem.
T1. Restriction in air cleaner, 40. FPresgsure relief valve sticking open.
12, Air in fuel system. 41. Pressure relief vaive sticking closed.
13. Faully fuei injection pump. 42, Broken relie! valve spring.
14. Faulty atomisers or incorrect type. 43, Faulty suction pipe.
15, Ingorrect use of ¢cold start equipment. 44, Thokad oil filter.
16. Faulty cold starting equipment. 45, Piston seizure/pick up.
17. Broken fuel injection pump drive. 46. incorrect piston height.
18. Incorract fuel pump timing. 47. Damaged fan.
19, Ingorregt valve timing. 48. Faulty eng':he mounting {Housing}.
20. Poor sompression. 4%, incorrect aligned fywhee! housing, or flywheet.
21. Blocked juel tank vent, §0. Faulty thermostat.
22 Ingorrect type or grade of fuel. 51. Restriction in water jacket.
23. Sticking throttle or restricted movemeant. 52. Loeose fan beit.
24, Exhaust pipe restriction. 53. Choked radiaior.
25. Cylinder head gasket leaking. §54. Faulty water pump.
28. Qverheating. 55. Chcked breather pipe.
27. Cold running. 56 Damaged valve stem oil deflectors (if fitted }.
28. Incorract tappet adjustment. 57. Coolant level too low.
28. Sticking valves. 58. Blockad sump strainer.
30. Incarrect high pressure pipes. 58, Broken walve spring.
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- Engine Overhaul '

Cylinder Head

b
\

RN ]

Fig. E2-Disconnect oil feed pipe’

Fig. E1-Disconnect starfing aid (if us_éd). ' To Remove the Cylinder Head

: Ce . : ) . ' 1. Completely drain the cooling system.

Eefore commencing to overhaul the cylinder head 2. Disconnect the battary terminals.

ensura that afl joints, gaskets and any other parts ex- 3. Remova tha securing nuts and detach the exhaust
pected 1o bs required are availabis. pipe from the exhaust manifold, Blank off the end
Remove any externai components from the viginity of of the exhaust pips to prevent entry of any foreign
the ¢ylinder head cover, atomisers and fuet pump.

matier.

5/%




E4 - Remove atomisers (injectors)

4.

5.

6.

Uncouple the water outlet ¢connection on the front
of the cylinder head.

Remove the air ¢leaner and place somewhero level
ready for servicing.

Disconnect the fuel pipe and electrical connection
to the starting aid located in the induction mani-
fold. {Refer to Fig. E.1).

Eé - All valves are numbered

7. Remove the cylinder head cover together with the .

breather pipe.

Unscrew the oil feed pipe to the rocker shaft at
the cylinder head and. (Refer to Fig. E.2 for its
logation]. :

Romova the eight rocker shaft bracket securing
nuts avenly and remove the rocker shaft complete
with the oil feed pipa. (Refer to Fig. £.3). .

Fig. €5 - Removing cylinder head
5/79




10

11

12.

13.

14,

Fig. E7-Compress valve

springs and
remove keepers E‘.:Iso called
"eollets™)

Remove the eight push rods and place somewhere
safe (possibly in the cylinder head cover} to
avoid the possibiiity of any being acgidantally bent.
Unscrew the small banje bolts on the tops of the
atomisers and remove the lepk-off pipe by unscrew-
ing the union on top of the tuel filter.

flemove the low pressure fuel pipes betwseen the
fuel filter and the fuel pump, remave the tuel filter
aftar disconndcting the feed pipe from the lift
pump, Blank off all piges and ports to prevent
ingress of foreign particles.

femove tha four high pressure luel pipes from the .

fuet pump o the atormsers Blank off fuel pump
ocutlet ports.

Remove the atomiser securing nuis and carefully
remove the atomisers. (Aefer to Fig. E4).

Blank off the exposed ports on the atomisers.

. Urcouple the dynamg or altemater adjusting link.

Fig. E9 - Installing combustion chember
‘inserts and washers,

16. Remove the cylinder Read seduring auts and lift
‘off the cylinder head complete with inlet and ex-
- hayst mapifolds. {Refer to Fig. E.5).

To Remove the Valves

All valves are numbered. The cylinder haad is marked

. with corresponding numbers. {Refer to Fig. £.6}.

1. Remove collets by compressirlg the valve springs
as shown in Fig. E.7.

2. Remove the sSpring caps, springs, seals (where
fitted} and spring =eats. Remove valves.

Fig., E10Q = Using vulve guide removal
tool,




Fig. E11 - Installing valve guides
COMBUSTION CHAMBER INSERTS

These can be gently tapped out of their locations by
means of a short length of gurved bar through the
.atomiser bore. When refitting they must be located by
means of expansion washers in the recesses provided.
as shown in Figs. E.8 and E9.

Cleaning

Remove any carbon from the cylinder head.

' the water jacket within the cylinder head shows signs
of excessive scale, then 2 praprietary brang of de-
scaling solution may be used, if possibie the cylinder
head should be tested for water leakage after such
treatment

VALVE SPRINGS

It is advisable to fit new valve springs whenever the
angine undergoes a major ovarhau!. Where a top over-
haul only is being carried out the springs should be
examined, paying particelar attention o squareness of
snds and pressures develeped at specific lengihs.

Fig. E12 - Using valve seot cutting
5/79

Fig. E13 - Checking valve head
depth.

VALVE GUIDES

The worn guides should be removed either by
means of a press and a suitable ''doily” or the valve
guide removal toal shown in Fig. E.10.

Belore fitting the new guides remove any burrs from
the cylinder head parent bores, then smear the bores
with clean oil and either press in the new guides-or
pull them in by means of the toel shown in Fig. E.11.

NOTE: Special care should be exercised“during this
operation as the guides, being made of cast iron, are
therefore comparatively brittie.




LY \

E15 D:menslons of Vc:l\.fe [nserf Recess

Iniet

A—1.530 in to 1.531 in
B—0.3125in t0 0.3173 in
C—0.015 in chamier at 45 (Max.)

Exhaust

A—1.296 in 15 1.297 in
B—0.3125in to 0.3175 in .
C—0.015 in chamter at 457 (Max.)

VALVES AND VALVE SEATS

The walves should be checked in théir respective
guides for wear 2nd replaced if wear has taken place.
(ensure that the wear is in'fact on the valve stern and
not in the guide bare bafore replaging the valve).
The valve and valve seat faces should be reconditioned
in the narmal way using specialised eguipment or with
grinding ¢ompound, acearding to their condition. A
vilve seat [hand operated) cutting tool is shown in
Fig. E.12. Valves should always be refitted to their
original seats and any new valve fitted should be suit
ably marked 1o identify its position if removed at a later
date. (Refer t¢ Fig. E.6 for iflustration of valve -num-
bering .

Before refitting the valvgs it should be ascertained
whether the valve head depib relative to the cylinder
head face is within the limits given This
depth can be checked, as shown in Fig, E13, by
piacing a straight edge across the face of the cyitnder
head. then by careful selection of ieeler gauges mea-
suring the distance between the straight edge and the
nead oi the valve.

‘Whers inis depth sxceeds the maximum imit znd even
the fiing of a new valve does not reduce this depth
below the maximum limil, ther thé remedy is ic it a
valve s2at insert. the procedure ter this is given ir
gz:ail ommenging on this page.

When retaging vglves or valve seats care shouid be
iakan (o see that only the mimmum amount of meta!
teEcessay 12 abtain 2 satisfaciery sear is removed. ang
*hat a3s rarrow a valve seat az poss:ble 15 maimtaned

Hand Grinding

Wnen gringing or lapping-ir valves make cestan that i
signs of pitting are removed trom the seats.

5/7%
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E16 Valve Seat Inserting Tool

'Material EN32A Case Mardened and Ground

Inlet Dimensions
A—275 in

B—2'in

C=—0.75 in

D—0.309 in to 0.310 in
E—1/16 in at 45
F—1/18 in at 45
G-~1/32 in-Radius
H—1.238 into 1.239.in
J—0.222 in to 0.225 in

.K—1 S23into 1.533 in

Exhbaust Dimensions
A—275 in

B2 Iin

L-——0.75 in

0D~—0:308 into 0.310 in
E~=1/16 in at 45
F—1/16in at 45
G—1/32 in Radius
H—1018into 1.01%in
J—0222inte0.225in
K—1287 in10 1.297 in °

After ab the valves have been lgpped 0 the valve head
depths relative 1o the cylinZer head face should be
chacked o ensure that thay are withhm the mits given,




Fig. E17 = Qil feed holes must align.

VALVE SEAT INSERTS

Valve seat insarts are not fitted to production engines.
but may be fitted in service.

When fitting inserts ensure that only genuine Perkins
parts are used.

In order to fit these inserts proceed as foiiows:

1. Fit new valve guides

2. Using the new valve guide bore a2s a pilot, machine

the insert recess in the cylinder head faces to the

dimensions shown in Fig, E15.

3. Remove all machining swarf and theroughly clean
the insert recess {remaving any burrs which may
be present].

4. Using the valve guide bore as a pifet once again
press the insert home with the inserting tool. this
tool 15 shown fuily dimensioned in Fig. E.16.
NQTE: The insert must -not under any circum-
stances ba hammered in, neither should any lubri-
cation e used.

5. Wisualiy inspect to ensure that the insent has been
pressed fully heme, e is flush with the bottom of
the recess.

6. Recut the valve sgat at an inciuded angle of 90°
{which will give the normal 45° seat) until the
vaive head depth regaches the minimum Jimit

Lightly lap the vaive to its
new saat,

To Dismantle the Rocker Shaft Assembly

. Remove \he retarnng cirghigs trgenogagh oendg o0
the rocker shatt

Withdraw the rogker levers $prings angd supphr'
brackets from the rocker shat!

Unscrew e ol feed oipe trom the panjg and e
move the bamjo (When rehtting this teed pipe o
shauld be noted tha: the end of the pipe locates
the banjo oosiion on the shaft).

Examine the rocker bushes and shait for wear Tne
rockar levers should b2 an sasy fit on the rocker shal
without excesstwe side play.

Mew rocker levers are supplied complete with push
fitted and reamed to size.

NOTE - When fitting new bushes ensure that the ol
feed holes are in alignment befare pressing home, and
when pressed fully home that the hgles coincide
{Refer to Fig. E.17).

ny

tu

To Re-Assemble the Rocker Shaft Assembly

1. Refit the oH feed banjo and locate with the
feed pipe

2. Fefit the rocker levers, springs amd  support
brackets in the opposite arder t¢ which they were
removed. Lightly oil the cemponents during re-
assembly and ensure that each rocker lever does
not bind on the shaft. The assembly should now be
as shown in Fig. £.18.

PUSH RODS

Check the push rods tor straightness. if any are bent
then tit new replacements.

To Refit the Valves

Lightly cil the vaive stems to provide the initial lubnca-
tian.,

Replace valves, springs, spring plates, washers, collars
and coflets, taking care that the numbers on the valves
correspond to the numbers stamped adjacent o the
valve seat {see Fig. E.B).

Fig. E18 - Reassembled rocker shaft assembly.
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NOTE:. Valve sprnings ncorporate a2 damper coi! and
care shauld be laken (o engure that this damper coil
15 10 the bottom of the spring, i.e. nearest lhe cyhindear
head when fitted.

nner valve Springs aré nol reguired ror angings rated
at 3.000 rev/min and below.

4.108 engines and 439 vehicle engines are fittad with
rubber seaiing rings on inlet valves &nly.

CYLINDER HEAD GASKET

Always use a new cyi'mde_r haad Qaskel._ Ensure that
the correct tyce Is used.-

With this engine, tha gasket is made ot a black com-
posite material and is known as the Kiinger fype. [t
MUST be fited DRY and on no account should |orn1
ing compound be used.

It is very important that the gasket is placed correctly,
otharwize tha steal beadlng may be nipped beiween
the cylinder head face and the top of tha lirer. -

To Refit the Cylinder Head

1. Place the cylinder head gasket carafully in posi-
tion on the cylinder block top face [the gasket is
marked “TOP FRONT™ t¢ indicate how it should
be fitted}. {Reier to Fig. £.22).

2. Lower tha cylinder head intc posiion on top af the
gasket ensuring that it lays perfectly level.

3. Lightly lubricate both cylinder head studs and nuts
with engine qit, then tighten the nuts prograssively
in three stages in the sequence shown in Fig. E.23
to the torque given This finai torque
tightening stage shouid be repeated to ensure that
ne loss of tensien has taken plage on any studs
earlier in the sequence. :
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2.

3.
4.

RETAINING COLLETS (Keepers)
SPRING CAPS -

INNER VALVE SPRENGS

CUTER VALVE SPRINGS
SPRING SEATING WASHERS
INTAKE VALVE

EXHAUST VALVE

E19




Fig. E20 - Cross section view of valves,

Fit the push rods in their locations then carefully
fit the rocker shaft assembly, noting that the valve
adjusting screw ends jocate in their respective
push rod ¢ups and the oil feed io the rocker shakht
is located correctly.

Locate the oil feed pige nut just finger tight at this
jtage, then evenly 1ighten the rocker shaft bracket
securirg nuts 10 a lorque of 12 - 15 Ibt ft {1.7 -
2 kg! m) now tighten the cil feed pipe nut.

When coarredtly located the oil feed pipe will be
as shown in Fig. E.2.

NOTE: If the il feed pipe nut is tightened before
the rocker shait bracket securing nuts, the pipe
will . either be sirained or the olive pulled off the
feed pipe.

Fig. 21 = Seal ring on intake valve only.

6.

Adjust the valve clearances !0 0.012 in {0.3 mm)
a3 foliows —

Turn the enging so that the valves of No_ 1 cylinder
ara in the position of valve overlap’. i.e., the period
between ihe opening of the inket valve and the
elozing of the exhzust valve. In this position, adjust
the clearances of No. 4 cylinder valves: similarly.
with the wvalves ot No. 3 cylinder in the overfap
position, adjust the valves of No. 2 cylinder. With
valves of No. 4 in the overlap position, adjust the
valyes of No. 1 cylinder and finally with valves of
No. 2 cylinder in overlap position, adjust valves on
Mo, 3 cylinger.

Replace the dynamo or alternator adjusting link
and tansion ihe fan belt




- E23

8. Replace the atomisers but do
not tighten the securing nuts,

2. Replace the leak off pipe assembly and tfour high
pressure fuel pipes to the atomisers. Tighten the

the atemisers securing nuts.

i0. Aepiace the .fuel il filter and the low pressure

fuei pipes between filter ang &ift pump and filter
and fuel pump.

11. Reconnest the electrical and fuel suppl:es to the
starting aid.

.12 Reconnect the exhaust pipe to the maanifold.

13. Reconnect the water outlet connection at the front
of the cyinder head.

14. Fill the eooling system with clean water ensuring
the .drain taps are turned off. Check for water
leaks. -

15, Bleed the air from the fuel system

16. Reconnect the battary.

Starting the Engine

Proceed as instructed . with the engine
running at a fast idle check that the oil pressure s
satistactory and that the oil reaches the rocker asgem-
bly and opozes gentiy irom the rocker levers zt this
speed.

After the enginge has Deen thoroughly warmed up it
should Be shut down, the rocker shalt removed and
the cylinder head nuts checked. 50 thal any Ioss of
lorque tenston can be correcred by tighteming the nuts
ta the torque given “and in the order shown
in Fig. E 23,
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Cylinder head nuis tightening sequence

Replace ihe rocker. shaft as previousiy described and
set the valve clearances to 0012 in {030 mm} COLD.
Start angine and check oil Now to rocker ievers, if
satisfactory refit cylinder head ¢over and air cleaner.
Finally check for oil .leaks and rectity immediztely it

any are visible. '

NOTE

It is essentlal that the cylinder head nuts are retorgqued
to 60 Ibf ft (8,3 kg! m] alter the first

. 50 hours with the engine het and in
the uquence shown in Fig, E£.23.




Fuel System

FUEL OIL FILTERS

The twin element series flow filter is mounted on the rear, top.right=hand

side of the engine. The elements are held between the filter heads ond

bottom bawls by bolts that extend through the elements. Both elements should
be renewed at the same fime iIn sccordance with the recommended periodicol
attentions schedule listed in maintenance. This period should be reduced

if local conditions are such that o shorter interval becomes an obvicus necessity,

TO RENEW THE FILTER ELEMENT
1. Unscrew the filter securing bolt in the center of the heodcasting.

2. Lower the filter bowl and element clear, then discard the fuel
therein together' with the old element and sealing rings.

3. Ploce new sealing rings in position .

4, Place the new element in position, inside the Filter bowl and
raise the bowl and element firmly and squerely so that the
top._tim of the filter element locates centrally against the sealing
ring in the filter head casting.

5. Hold in this position while the securing balt is located end serewed
home.

NOTE: if the bowl and element are located correctly, no excessive .
tightening will be required fo obtain a leak proof seal,

6. Prime the fuel system,

Fuel Filters

Bow!

A

¢
= o S I
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" FUEL LIFT PUMP

Testing the Pump in Position

1.

2.

To

Disconnact the outlet pipe (lift pumgp to filter)
leaving a free cutlet from the pump.

Rotata the engine and note if there is a well
defined spurt of fuel from the outiet port once
every lwo engine revolutions.

NOTE: As an- alernative the pump may be
operateg by mgans of the hand primer as shown
in Fig. P7, which should give the same resylt
avary time the priming iever is operated. Howaver
should the engine happen 10 have stopped in such
a position that the eccentric operating, the |ift
pump is in the maximum Jilt position, then if wiil
not be possible to operate the hand primer
properly. If sueh a condition arises the remedy is
to rotate the engine one compiete revolution.

Dismantle the Lift Pump

Betore dismantling. make a file mark across the
tweo flangas for location purposes whan the pump
ig being re-assembled. :

Remove the five cover screws and separats the '

twp main castings. then remuve the diaphragm
assembly from the lower half by turning the dia-
phragm through 507 in either diregtion.

NOTE ; The diaphragm and pull rad assembly is a
permanent assembiy and ne attempt should be
made t0 separate the parts.

Remove the retaining clip from one side of the
pump body and push out the rocker arm retaining
pin. Withdraw the rocker arm, etc., from the body.

Prigse oul the valves with 2 screwdriver or other
suitable tool.

Inspection
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Check the diaphragm assembly and renew if the
material iz sphit or checked, or if serious wear is
apparent in the link engagement slat

The diaphragm spring should be replaced if faulty
or corroded. A new spring should have the same
colour identification |

Replace the valves untess they appear o be in per
fect condition.

Examine the rocker arm, operating lever, rocker
&rm retaining pin and rocke&r arm return spring
tor wear. Replace any parts where necassary.

Replzce all joints. seals and washers as routing
procedure.

Examine upper and tower castings for wear or
distortion.  Slight digtortion of flanges ¢an be
remedied by grinding the liange face to restore
flatress

To Re-Assemble the Lift Pump

Examine

the casting and ensure thal there s

sufficient material- 1o provide a scund staking whner
new valves are fittad,

GClean the valve recesses to ailow t(he new wvalves
1o be correctly fitted.

1.
2.

lnsert a new valye gaskst in 2ach valve recess.

Place the new valves in the recesses. The valve
in the inlet port shouid be fitted with the spring
gutwards {ie.. towards the diaphragm flange! and
tke wvalve in the gutlet poyt fited in the reverse
position:

Press the vaives home with a suitable piece of
tubing, approximately 9718 in (14.22 mm] inside
diametar and § i {1305 mm} outside diameter




4, Stake the castng m six places (betwaean the
original stakings) round each valve, with a suitable
punch.

NOTE : Vazlves fitted to earlier life pumps were
held in position with a retaining plate and two

" screws. On no account should auempts be made
to stake the valves of this earlier type pump.

5. Place the rockar_arm retaining pin in the appro-
priate hole in the lower casting and push through
until it protrudes slightly inside,

&. Fit one packing washer and link into the casting
meving the pin in sligntly to retain tham.

7. Fit the rocker arm and return spring and retain by
moving the pin in further. ensuring that the spring
seats correctly.

8. Fit the remaining packing washer, then push the
recker arm retdining pin through the link, washer
and casting until the ends protrude egquaily beyond
the cuiside of the casting.

8. FAetain by securing with the two c_lips.

Fig. P¥ - Installing Fuel Pump

10. Insert the new rubber sealing washer followed by
the steel seating washer and diaphragm return
spring. ’

11. Plage the diaphragm assembiy over the spring
with the pull rod downwards, locating the top of
the gpring in the diaphragm protector washer.

12. Now position the pull rod so that the flat notchea
blade has one of its thin edges tacing the rocker
arm. Press downwards on the diaphragm assembly
ang twist it through 90° in either direction. this
action will engage and retain the pull rod in the
fork ot the link.

13. Qperate the rocker arm against the 'ﬁiaphragm
spring pressure until the diaphragm is level with
the body Hange.

14. Flace the cover éssambly ih position and line up the
file marks made on the flanges prior to dismantling.

15. 8till holding the digphragis level with the body
" flanges, fit the five flange securing screws, tighten
avenly and securely.

To Refit the Fuel Pump

1. Fit the distance piece using 2 jeint on either sice.

2. Emter the pump operating lever into the recess in
the tappet inspection cover as shown on Fig. P9 .
and secure with the two nuts and washers, .

3. Reconnec! the low pressure lue! pipes 1o the inlet
and outlet pors.
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FUEL INJECTION PUMP
Cescription

The tfuel injechon pump 15 ol the O.P.A  distributor
type, H 15 a precision built unit incorporating a simple
hydraulic govemor or siternatively one of the mech-
anical fyweight type depending upon the application
to which the engine is fited.

To Remove the Fuel Injection Pump

1. PRemgve the four high pressure pipes between the
pump and the atomisers and blank off afl ports
prevent the ingress of foreign partic!es.

2. Remove.the low pressure fuel pipes from the inlet
and outiet cunnec_tions and blank of sll_pors,

3. Discannect the stop and throttle controls and their
return springs. '

4. BRemove the two nuts and the socket headed set-
screw . which secure the fuel pump te the mount-
ing tlange together with thair spring and plain
washers,

5. Carefully withdraw the fue! pump from its mount-
ng. - :

To Refit the Fuel Injection Pump

1. HAeplace the fel pump mounting flange joini
(where necessary). : :

2. OHer up the pump ensuring
that the master spiine on its guill shaft is correctly
positioned to engage with the femate splines within
the tuel pump drive hub.

NOTE : This master spline ensures ihat the pump
will only locate in the drive hub in one position
tor timing purposes.

3. When the splines are in cofrect alignment ihe
pump can bg pushed in until the mounting flanges
mest end the securing nuis and setscrew with their
washers can be fitted.

4. Belgre tightening. align the timing marks scriged
on the fus! pump mounting flanges as shown in
Fig. P11. Tighten the selscrew angd nuts,

5. ‘'Refit the low pressure pipes to the inlet and outlet
COnnaclons.

6. Refit the high pretsure tuel pipes.

7. Reconnect the throttle and stop controls together
with their return springs.

8. Prime the fual system wilh fuel oil

9 Fuel punp timing can be checked as detailed in
the following text,
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Fig. P11 - Timing Marks on
Pump Flanges
FUEL INJECTION PUMP TIMiNG

Reference should be made te the details given

covaring enging tming. It thiz  timiag
sequence has beer followed regarding the timing
gears ang the timing marks on the mounting flanges
are correctly aligned as shown in Fug. Fi31, then the
tuel pump timing should be correct.

A further check is possibie and ulitises the internal
ti_ming marks within the pump body. To be able 1o see
thase marks necessitates the remowval of the inspection
cover,

On the fusl pump rotor ingide the fuel pump. are 2
number o! scribed lines. each one bearing an indi-
vidual letter, A 1iming circlip. one &nd of which has a
straight edge is positioned inside the pump body and
iz preset o that when ihe appropriate scribed ling on
the fuel pump rolor aligns with the straight end of the
circlip, it denotes commencement of injection (static

1iming) see Fig. P12

Fig. P12 - Timing Marks on Rotor




CHECKING FUEL PUMP TIMING

1. Ensure that the fuel pump is correctly fited with
the scribed line on the mounting fiange aligning
with the adjacent mounting flange on the cylinder
block (gee Fig. P.11}).

2. Positinn the crankshait so that No. 1 piston is at
T.0.C. en its compression Stroke.
3. Remove the cylinder haad cover.

4. Siacken the valve adjusting screw on No. 1 exhaust
valve sufficiently to allow the rocker lever to be
moved to one side and the push rod removad,
rotate the rocker lever on the shaft, so that the
valve spring cap is accessibie for using the valve
sSpring coOMpPressor.

5 Remove the collets, spring cap and springs from
No. 1 exhaust valve and allow the valve (o rest on
the top of the piston.

6. With the aid of a clock gauge in comact with the

end of the valve now resting on MNo. 1 pisten, it
will be necessary to position the crankshaft so
that the piston will be D108 in 8.T.0.C.
this being the equivalent of 18 on the engine fiy-
wheel, Reler Fig. P.13.
To do this, turn the ¢rankshaf in the opposite
direction to normal rotation, approximately an
eight of & turn and than forward until the required
position is registered on the ciotk gauge. This
enables the backlash in the timing gears to be
taken up.

NQTE: The above setting is for 4538 wehicle
engines.

7. HRemove the inspection plate on the fuel pump
enabling the rotor to be seen (Fig. F.12).

8. With No. 1 pisten 2t the static timing point on its
compression stroke, the scribed line on the rotoc
marked
'C' (for mechanically governed engines) should
align with the straight edge or scribeg ling on the
timing circlig.

9. If the timing is incorrect proceed by either (—

{a) making any nec¢essary adjustmems by means
of the holes in the fugl pump gear. they are
slotted enabling the drive shaft to be turmed
relative to the gear when the securing set-
s¢rews are slackened. or

{t] by slackening the two nuts end socket headed
setscrew which zecure the fuel pump to the
muunting flange and twrhing the pump body
in the direction required.

10. When the fuel pump timing has been set, turn the
sngine against the normal direction of rotation
once again to the appropriate piston displac.ment
1o check that the sguared end of the circlip is now
aligned with the line cn the rotor.

11. When the fuel pump timing has been correctly set.
siowly turn the engine t¢ T.D.C. in the pormal
direction of rotation, remove the clock gauge and
refit the valve springs.

12. Refil the push rod and reset the valve clearance.
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Maximum Speed Setting

The maximum speed screw is set and sealed Dy
the manufacturers and must not be altered or tam-
perad with in any way, unless lactory authority is first
cbtained and any adjusiments necessary are carried
out by exparienced personnal. As with all seals on th

pump unautherised removal may render the guarante

woid.

The maximum n¢ load speed may vary according to
the vehicle or application o which it is fitted, reference
may be made to the code number stamped on the fuel
pump datz plate. The last four numbers in the code
indicate the maximum no load engine speed, therefore
in the gase of the following example it would be 4480
rev/min, Code Example EH39/1200/0/4480.

NOTE : If the fuel pump data plate s damaged or de-
faced so as to make it impossible to read accuralely.
or if there is no code stamped on the plate you are
advized to contact your nearast C.AV. Distributor, or
alternatively, Service Department, Perking Engines

NOTE : Tha engine must not be allowed to opefate al
a speed in excess of that specified or severe damage
may occur.
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ATOMISERS

General

When replacing atemigers in the cylinder head. t is
essential that a2 new. correct type copper washer i5
titted between the nozzle body and cylinder head.
The first symptoms o! atomiser trauble usually come
under one or more of the fcllowing headings :—

ey

Mishring.

Kaocking in one {or more] cylinders.
Engine cverheating.

Loss of power.

Smoiy exhaust’ {black].

LU

Increased fuel consumption.

Testing for Faulty Atomiser

If an atomiser is suspected of being faulty. try this
meihod to isolate it

Slacken the union nut at the atomiser end of the
high pressure fuel pipe. 11 each atomiser is isolated
in turn in this way, {with the eénging ruAning at approxi
mately 1,000 rev/min} tighteming each umion nut
“firmly wefore proceeding to the next. then the fauity
atomiser, when isolated in this manner, will nave little
or no affect on the runnaing.

Warning

Great care should be taken lo prevent the hands or
face from getting nte contact with 1he spray. as the
working pressure will cause the oil © penetrate the
skin with ease.

Atomiser Pressures

Details of holders and nozzle types logether with
pressure settings are given .

NO ATTEMPT SHOULD BE MADE TC ADJUST THE
T INJECTION PRESSURE WHTHOUT AN  ATOMISER
TESTING PUMPF OF THE TYPE ILLUSTRATED. IT IS
OUITE IMPOSSIBLE TO ADJUST THE SETTING OF
ATOMISERS WITH ANY DEGREE OF ACCURACY WITH-
QUT PRDPER ECQUIPMENT.

Atomiser Identification

Atomisers can be idantified by code |etters stamped
on a tab washer fitted urnder the spring cag nut (see
Fig. P16} ar alternatively, the code is stamed on the
atomisar body.

NOTE: Correct code for 4.108 engine
is ||BG H‘
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Fig. P16 - Atomiser {fuel injector)
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Fuel Pipes {High Pressure)

When repiacing the fuel pipes it should be noted thal
no two prpes are the sama, eash is formed (o suit an
individua! atomiser position. This is important when
ordering a replacement pipe. as each one has a
diterent parl number,

For standardisation purpases, high pressure fuel pipes
assemblies are now supplied with alives fitted as shown
in Fig. P.17. The eariier type pipe zssemblies with
alives fitied in the raversed position are still satisfac-
tory.

"TOLVE" (NUT)

UEL PIPE

N \\\\\\\5
;%“Z\%\\\\\\\\ \?

P17

The pipes should be clean. {wash in clean fugl ol
and blow through the fine bore with compressed air if
there is any doubt), the olives at each end should nat
be split or unduly compressed, otherwise leakage will
result and a new pipe will be neaedead.

Ensure whern fitting, that the pipe fits squarely ar both
ends and that the union nuis are tightened ftrmly but
not overtightened.

When changing an atomiser always remove the pipe
completaiy.

Priming the Fuel System

The air must be vented from the fue! system whenever
any part of the system between the fuel tank and in-
jection pump has been disconnected for any reason.
or when the systerm has been emptied of fuel

No attempl must be made 1o start the engine untif the
njection pump has been tilled and primed as serious
damage can be caused to the pump due to lack of
lubrication. .

The methed of griming 'ctailed below. ensures that
only luel which has passed through the paper filter
glement can reach the interior of the pump.

1. Slacken the air vent valve on the Lop of the control
gear housing on
the front of the governor
housing on mechanically govemned. pumps [refer
Fig. P18},

2 Slacken the vent valve. litted on ane of the twa
hydraulc head locking screws (Feter ta Fig P18}

3. Disconnect fuel line at top of fuel filter.

4. {Qperate the priming lever on the tuel feed pump.

(Refer to Fig. P.7) and when fuei. free from air
bubbles. issues from each wanting point, tighten
the screws in the following order .—

1. Filter cover

2 Head locking screw vent vaive.

3. Governor cover venti valve.

5. Slacken the pipe union nut at the pump inlet,

operale the priming lever and relighten when fuel
sil. free from air bubbles issues from around the
threads.

& Slacken the unions at the atomiser ends of two af

the high pressure pipes.

Y. 3Set the acceleraior at the lully open position and

ensure that the “stop” control is m the “run” pos:-
rron.

8. Turn the engine until fuel oil. free from air bubbles.

issues fram botk fuel pipes.

2. Tighten the unions on both luel pipes, and the

engine is ready for staring.

P18

Priming Procedure after Changing a Filter
Element

1. With the 1luel pipe on the filter cover removed.
and the uman 3t the fitar end of the return pipe
(filter to 1ank)] slackened. operate the feed pump
priming lever until oil, freg from air bubbles. SSUBS
trom the filier cover,

Z. PReplace the fuel pipe. and conitinue to operate
the priming lever until oil. free irom air bubbles.
issues fraom arpund the threads of the return pipe
ynian.

3. Tighten the relurn pipe union.

4 Slacken lhe union at the filter end of tha filter o
njection pump feed pipe. and cperate the priming.
lgver until oil. free from air bubbles. issues ko
around the union thraads.

5. Tighten the feed pipe union. The pump and fiiter
are now fillad and prmed and ready tor furthar
Servise.
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