651, 657E FH &

Wheel Tractor-
Scrapers

Horsepower has been increased to the following: Scraper

facor 3408E Variable Hp Ratings:
3412E Variable Hp Ratings: Gears 1-2 418 GHp/400 FWHp 312 kW/299 kW

Gealsies 577 GHp/550 FWHp 430 kW/410 kW Gears 3-8 457 GHp/440 FWHp 341 KW/328 kW
Gears 3-8 632 GHp/605 FWHp 472 kW/451 kW




651E, 657E Wheel Tractor-Scrapers
Highly productive earthmoving machines, built to last.

] ]
Power Train Electronically Controlled Cushion Hitch Operator's Station
Caterpillaf variable horsepower 3412E Accumulator systemlampens road Convenient control placement and a

and 3408E engines, wittlydraulically shocks, helps prevent loping at high comfortable work environment are keys
actuated, Electronically controlled Unit haul road speeds, locks out for precise to high productivity. Cab is rubber
Injector fuel syster(HEUI) and eight- control when loading and dumpirpy. 7 mounted to reduce sound and vibration.
speed power shift transmission, pg. 11

combined to form a responsive, highly

fuel efficient power trainpg. 4

Top Performance.

Caterpillar Wheel Tractor-Scrapers’ quick
loading, high travel speeds, and capability to
load and dump on the run means high
productivity and low cost per ton.

Reliable, durable operation.
Rugged construction and easy
maintenance guarantee long life
with low operating costs.

-




]
Push-Pull Arrangement (657E optional)
Provides the flexibility for self-loading,
push-pull loading or standard push
loading.pg. 8

]
Auger-Arrangement

(651E/657E custom products)

Improves self-loading capabilities by
lifting material off the cutting edge
and carrying it to the top of the load.

Caterpillar designed and manufactured.

pg.9

]
Coal Hauler Arrangement

(657E optional)

A larger capacity bowl makes this
configuration ideal for stockpile coal
handling.pg. 8

]
Scraper Bowl

Wide cutting edge and low-profile
design contribute to large volume loads.
pg- 10




Power Train

Improved fuel injection and electronic control reduce costs and increase production.

Proven Cat engines provide the power
and torque rise for excellent lugging

in tough loading conditions. They are
designed for long hours of continuous
operation, with high displacement and
low rpm ratings for long hours of service.

Variable Horsepower comes standard
and increases engine performance by
setting injection timing to the optimum
at every speed and load point. The
variable horsepower provides 10%
more horsepower in gears 3-8 allowing

machine to reach haul road speeds more

quickly. This results in faster cycle
times. Faster cycle times lead to
increased productivity.

The 30% torque rise provides high
lugging force during acceleration and
less down-shifting on grade or in rough
underfoot conditions. The torque rise
effectively matches the transmission
shift points to provide maximum
efficiency and faster cycle times.

The fuel system and Electronic Control
Module on the 3412E tractor engine

and 3408E scraper engine economically
and precisely deliver fuel. The HEUI
system features hydraulically actuated,
electronically controlled unit injectors
for improved fuel economy, reduced
engine operating noise and low
emissions. The engine meets all

CARB and EPA requirements.

High injection pressures, independent
of engine speed, decrease smoke and
emissions while improving response.

Variable injection timing and duration
improve fuel efficiency and cold
starting, decrease smoke and emissions

Injection rate shaping reduces
emissions and engine noise.

Fewer mechanical parts in the fuel
system improves reliability through
reduction of complex mechanical
linkages and by electronically
protecting engine during:

= Cold starts

= High altitude operation

= Operation with plugged air filters

Electronic control provides: 1

= Automatic altitude deration

= Automatic air filter restriction
deration

= Elevated low idle

= Improved cold weather starting

= Acceleration delay on startup to
reduce engine wear

= Advanced diagnostic capabilities
provided with Electronic Control
Analyzer Program (ECAP), Electronic
Technician (ET) and Electronic
Programmable Transmission

. Control Il (EPTC 1)

= Automatic control of ether aid

O a1 AW N
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Neutral start control prevents engine
from starting unless transmission is
in neutral. (EPTC II)

Throttle back-up provides the operator
with a preset engine speed control in
the event of a throttle input failure.

Turbo charger

Valve rotators
Stellite-faced valves
0il cooler

Forged crankshaft

Full-length water-cooled cylinder
lines

Steel backed copper-bonded
bearings

Aluminum alloy pistons
Hydraulic injectors
Adjustment free fuel injection pump

Aftercooler



1 The HEUI (Hydraulic Electronic Unit

Injection) is a unique and proven high-
pressure, direct injection fuel system.
This system electronically monitors
operator and sensor inputs to optimize
engine performance. The HEUI
system is truly unique in its ability to
independently control injection pressur
over the entire engine operating speed
range. These features allow the
3412E/3408 to have complete control
over injection timing, duration, rate
and pressure.

HEUI fuel system incorporates rate
shaping technology which modifies
the heat release characteristics of the
combustion process for significant
decreases in combustion sound and
emission levels.

Throttle lock allows the operator the
capability of locking both engines on
the 657E at any operating level.

Directional shift management prevents
the operator from shifting out of neutral
when engine rpm is above a preset
!aevel. The throttle is interrupted,
allowing engine speed to drop, before

completing the directional change.

Controlled throttle shifting increases
drive train life by reducing the fuel
injection rate just prior to shifting.

Automatic ether starting aid greatly
improves cold weather starting.
Operator may inject additional ether,
but the system regulates the maximum
amount.

Check engine indicator informs the
operator of engine conditions and aids
in problem diagnosis.

Electronic ground level shutoff enables
the operator to stop the tractor or
scraper engine from the ground with
the flip of a switch.

Steel spacer plate between the block
and head eliminates the need for
cylinder liner counterbores and helps
prevent associated cracking problems.

Oil-cooled pistons and full-length
water-cooled cylinder liners provide
maximum heat transfer for longer
component life.

Aftercooler lowers intake charge air

Engine oil cooler maintains optimum oil
temperature for proper cooling and longer
lubricant life. This provides 110° F
ambient capability for tractor and scraper.

Laminated Thermo-Shield improves
tractor protection by reducing the
temperature of exposed engine
surfaces, cools engine and operating
compartments, extends hose and
wiring life.

Standard retarder can extend brake life.

Eight-speed power shift transmission

provides automatic, on-the-go shifting

for simple, reliable operation. It also

eliminates torque converter drive at

haul road speeds. Individual clutch

modulation makes for smooth shifts,

increases component life and

improves ride.

= Torque converter drive first, second
and reverse gears are for high rimpull
and full hydraulic power when loading
or ejecting.

= Direct drive third through eighth are
for efficiency and maximum, usable
haul road speeds.

= Transmission hold switch overrides
automatic shifting, holds transmission
in current gear. Electronic control can
override transmission hold to help
prevent engine overspeed.

= Transmission will net shift above
gear selected by the operator.

temperature to increase power and reduce
thermal stresses that can cause premature

wear of pistons, rings and liners.



Power Train

Top gear control helps prevent shifting
above a programmed gear to better
regulate haul road speeds.

1 Clutch packs
2 Ring gear
3 Planet gears
4 Sun gear

Neutral Coast Inhibitor Control helps

prevent the transmission from shifting

to neutral at speeds above 8.1 km/h

(5 mph). This protects the transmission

against operating with insufficient

lubrication.

= Helps prevent possible transmission
damage by inhibiting shifts into
neutral.

= Helps prevent transmission overspeed,
and maintain adequate cooling oil
flow while coasting in neutral.

Easier Maintenance and Repair

Electronic Programmable Transmission
Control (EPTC ll) records the history and
diagnoses both current and intermittent
faults. Alphanumeric display on the
control displays some information while
other data is only retrievable using the
Electronic Control Analyzer Program
(ECAP) or Electronic Technician (ET).



Electronically Controlled Cushion Hitch
Smoother ride improves productivity.

Caterpillar electronically controlled = Electronically controlled cushion 1 Load cylinder
cushion hitch design dampens shocks hitch locks down for positive control 2 Hitch castinas
to provide a smoother ride. The resultis  of the cutting edge during loading and g
higher speed capability, less machine dumping. 3 Scraper gooseneck
wear and increased productivity. = Double kingbolt design withstands .
. . : 4 Nitrogen accumulators
= Electronic rocker switch located on high external forces and allows easy
the multi actuates cushion hitch from installation and removal. 5 Oil from tractor hydraulic system
within the cab. = Extensive use of steel castings .
o o 6 Leveling valve
eliminates many welded joints,
making a strong hitch. 7 Free floating pistons

________________________________________________________________________________________________________________________________|]
Reliability
Cat is committed to provide the most dependable machines on the market.

Standard retarder extends brake life Extensive use of castings in the frame, Laminated Thermo-Shield helps keep
when working on severe, downhill hitch and bowl provide long service life. surface temperatures in the engine
slopes. Standard 40.5/75R39** Radial steel cord g?g}giﬁ?ﬁ;t below the flash point
Rounded off bumpers reduce hooking tires provide the maximum flotation of '

into high walls. any tire available.



Optional Push-Pull Arrangement (657E only)
Self-loading power with the flexibility to match any job requirement.

E=xs .,

This arrangement includes a = Allows two push-pull scrapers to = Economically loads tough material.
hydraulically actuated bail and assist one another. = This arrangement can provide a more
cushioned plate which are mounted to = Gives the flexibility of self-loading, balanced, flexible fleet with less

the front of the tractor and a hook which  push-pull loading or allows standard investment and fewer machines.

is attached to the rear of the scraper. push loading. = Electronic rocker switch actuates

bail from within the cab.

Coal Hauler Arrangement (657E only)
Large bowl capacity and high compaction improve performance.

657E Coal Scraper is ideal for stockpile = Wheel tractor-scrapers provide higher = Tandem power to self-load stockpiled
coal handling. coal compaction than track type coal.
= Larger bowl capacity, 55.5°m machines, helping to reduce the risk

(72.6 yd) heaped, to hold rated loads  of spontaneous combustion.

of lighter weight coal.



Scraper Auger
Available through custom products.

An auger* mechanism (optional) in the

bowl improves self-loading capabilities

by lifting material off of the cutting edge

and carrying it to the top of the load.

= Able to handle a wider variety of
materials compared to conventional
elevating scrapers.

= Eliminates the need for a large
support fleet.

= Single hydraulic system for entire
machine with separate implement
pumps/valves.

= Minimal parasitic loss due to auger
increase hydraulic demand.

= Slip limiter switch prevent rear wheel
spin during loading.

= Arrangement is ideally suited for
landfill applications.

= Improves material mixing for greater
compaction in the dump area.

= Minimizes dust and noise during
loading.

= Auger mechanism is hydraulically
driven and controlled by a switch on
apron lever in the operator’s
compartment.

= Cat designed and built for durability.

* Auger is available with standard, rear engine,
or coal configurations.




Scraper Bowl

Low, wide, large-capacity design boosts production.

Wide cutting edge scoops large volume
loads from shallow cuts, while the low-
profile design of the bowl offers less
resistance to incoming materials.

Quick drop bowl lowers bowl quickly.

Bowl ejector andapron feature box
section design with integral casting,
increasing dent-resistance wear life
and overall rigidity.

Steel router and edge supports, floor

Carry check safety feature helps preventplates and high-abuse components are

bowl dropping in case of line failure.

Cellular construction adds strength and
dent resistance to bowl sides and floor.

10

tempered for strength.

Apron design is curved and carries
approximately 1/3 of the load to better
utilize space and enhance loading.

Cat bulldozer ejection system combines
constant spreading control with bowl-
cleaning efficiency.

Angled top plate on ejector helps
retain load.

Coal bowl available offering increased
volume for use with light-weight
materials. Contact custom products.



Operator's Station
Comfort and control increase operator efficiency.

Standard rubber-mounted cab reduces
noise and vibration for comfortable,
shift-long operation.

Low-effort controls are easily accessible |
for sure, precise operation.

Hydraulic servo-steering system
provides low-effort automotive feel and ‘
excellent maneuverability.

Tilt steering column adjusts to five
different positions for operator comfort
and control.

Suspension seat delivers a
comfortable ride.

Electronic Monitoring System checks -
important machine systems, provides
three-level warning. \

Radio compatible wires in cab.

Standard air conditioning keeps
operator comfortable and productive.

Standard turn signals in cab.

1 Multifunction bowl lever gives
operators the ability to control :
important scraper functions without  |§ 5
removing their hands from the bowl
lever. The bowl lever will control
bowl raise/lower, transmission lock,
cushion hitch, and bail (627F only)
using one lever.

2 Engine overspeed indicator light and
alarm sound when engine RPM'’s
exceed 2700. The light and alarm
deactivate when RPM'’s drop below
2200. The system can be tested with
engine off and key turned to “on”
position.

11



Serviceability

Simplified service means more productive uptime.

Many convenient service features keep

these machines on the job:

= Scraper-mounted fuel tank improves
access to tractor engine compartment.

= Folded core radiator allows individual
cores to be replaced as modules
reducing service time and expense.

= Improved wiring harness incorporates
color coded and numbered circuits for
quick identification, minimum
10-amp fuses and improved
connectors.

= Diagnostic connector, with the aid of
a service tool, allows quick analysis
of the starting and charging circuits
and critical engine data.

= O-ring face seals help keep these
machines “dry.”

= Centralized lubrication blocks for the
hitch and steering reduce lube time.

= Service points for the engine are
grouped on the right side for easy
access.

= Service platforms and numerous
handholds improve access and safety.

= Increased component commonality
with other Caterpillar scrapers/
machines improves parts availability.

= Electronic ground-level engine shut-
offs for convenient operator and
service access.

Complete Customer Support

When you buy a Cat machine, you get Caterpillar's total commitment to customer support.

Your Cat dealer offers a wide range of
services that can be set up under a
customer support agreement when you
purchase your equipment. The dealer
will help you choose a plan that can
cover everything from machine and
attachment selection to replacement, to
help you get the best return on your
investment.

Selection. Make detailed comparisons
of the machines you are considering
before you buy. How long do
components last? What is the cost of
preventive maintenance? What is the
true cost of lost production? Your Cat
dealer can give you precise answers to
these questions.

Purchase. Look past initial price.
Consider the financing options available
as well as day-to-day operating costs.
This is also the time to look at dealer
services that can be included in the cost
of the machine to yield lower

equipment owning and operating costs
over the long run.
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Operation. Improving operating

techniques can boost your profits. Your

Cat dealer has training videotapes,
literature and other ideas to help you
increase productivity.

Maintenance. More and more
equipment buyers are planning for
effective maintenance before buying
equipment. Choose from your dealer’s
wide range of maintenance services at
the time you purchase your machine.
Repair option programs guarantee the
cost of repairs up front. Diagnostic
programs such as Se¢OeS Fluids
Analysis and Technical Analysis help
you avoid unnecessary downtime and
maintain the value of your machine.

651E, 657E Wheel Tractor-Scrapers specifications

Replacement. Repair, rebuild or
replace? Your Cat dealer can help you
evaluate the costs involved so you can
make the right choice.

Product support. You will find nearly

all parts at our dealer parts counter. Cat
dealers utilize a world-wide computer
network to find in-stock parts to
minimize machine down time. You can
save money with remanufactured parts
and components, and receive the same
warranty and reliability as new products
at cost savings of 40 to 70 percent.



Engines

All Caterpillar engines are built to excel in even the most demanding jobs.

651E/657E Tractor

Four-stroke cycle, 12 cylinder 3412E
turbocharged and aftercooled diesel

engine.

Variable horsepower

657E (Scraper only)

engine.

Variable horsepower

Four-stroke cycle, 8 cylinder 3408E
turbocharged and aftercooled diesel

Ratings at 1900 rpm* Ratings at 1900 rpm*

Gross power kw hp Gross power kW hp
Gears 1-2 430 577 Gears 1-2 312 418
Gears 3-8 472 632 Gears 3-8 341 457

Net power Net power kw hp
Gears 1-2 410 550 Gears 1-2 299 400
Gears 3-8 451 605 Gears 3-8 328 440

The following ratings apply at 1900 rpm The following ratings apply at 1900 rpm

*Power rating conditions

= based on standard air conditions of
25°C (77°F) and 99 kPa (29.32 in Hg)
dry barometer

= used 35°, API gravity fuel having an
LHV of 42 780 kJ/kg (18,390 Btu/lb)
when used at 30°C (86°F) [ref. a fuel
density of 838.9 g/L (7.001 Ib/
U.S. gal)]

= net power advertised is the power
available at the flywheel when the
engine is equipped with fan, air
cleaner, muffler and alternator

= no derating required up to 1500 m
(5000 ft) altitude

when tested under the specified standardvhen tested under the specified standard

conditions for the specified standard:

conditions for the specified standard:

Net power kw hp PS Net power kw hp PS
Caterpillar 410 550 — Caterpillar 298 400 —
ISO 9249 410 550 — ISO 9249 298 400 —
EEC 80/1269 410 550 — EEC 80/1269 298 400 —
SAE J1349 406 544 — SAE J1349 295 396 —
DIN 70020 — — 570 DIN 70020 — — 414

Dimensions Dimensions

Bore 137 mm 5.4in Bore 137 mm 5.41in

Stroke 152 mm 6.0in Stroke 152 mm 6.0in

Displacement

27.0 liters 1649 cu in Displacement

18.0 liters 1099 cu in

Features

= fuel system delivers fuel economy
through Hydraulically actuated,
Electronically controlled Unit
Injectors (HEUI)

= electronic control provides precise
speed governing, active and logged
diagnostic codes, cold start-up mode,
low oil pressure warning/derate and
high temperature warning/derate

= integral inlet manifold porting with
two intake and two exhaust valves per
cylinder with valve rotators

= cam-ground and tapered aluminum-
alloy pistons with three keystone-
designed rings; cooled by oil spray

= steel-backed, copper-bonded,

aluminum bearings, through-hardened
crankshaft journals

= pressure lubricated with full-flow

filtered and cooled oil

= dry-type air cleaner with primary and

secondary elements

= 24-volt direct-electric starting system;

tractor has 75 amp alternator with four
12-volt 100 amp-hour batteries,
scraper has 35 amp alternator with
four 12-volt 100 amp-hour batteries

= standard ether starting aid
= convenient sampling valve for

obtaining oil sample for SeQ<S
analysis (for both tractor and scraper)

651E, 657E Wheel Tractor-Scrapers specifications 13



Transmission
Eight-speed automatic power shift.

Steering
Full hydraulic power steering.

651E, 657E Maximum travel speeds

km/h mph
Forward 1 5.1 3.2
2 9.3 5.8
3 11.2 7.0
4 15.1 9.4
5 20.4 12.7
6 27.6 17.2
7 37.0 23.0
8 50.0 31.1
Reverse 9.1 5.7

Tractor and Scrapers (657E) Features

= single-lever shift control

= torque converter multiplies torque in
first, second and reverse for higher
rimpull and fast hydraulics when
loading and dumping

= third through eighth gears are direct
drive for maximum efficiency on
haul roads

|
Differential Control

Caterpillar differential lock.

= all shifts up or down from second to
gear selected are automatic

= push-button switch on the bowl
control holds transmission in any gear

= microprocessor monitors output shaft
speed and can override control to shift
up or down one gear to ensure proper
engine rpm

= Electronic Programmable
Transmission Control System

= Intermittent Fault Detector, neutral
coast inhibitor and top gear control

= Individual Clutch Modulation (ICM)
for fast, smooth shifts and improved
serviceability

Scraper Features (657E only)

= shifting is synchronized to tractor
transmission by solid-state electronic
switching

|
Final Drives

Planetary final drives and full-floating
axles.

Tractor Features
= helps prevent drive wheels from
spinning in poor underfoot conditions

= allows normal differential action when =

not engaged

Scraper Features (657E only)
= automatic locking type

14

Features

= remove independently of wheel

mounting for easy service

double-row roller bearings are service-

free

= protected with Duo-Cone Floating
Ring Seals

651E, 657E Wheel Tractor-Scrapers specifications

Ratings 651E
Width required for curb-to-curb
180° turn, right 13.64 m 44'8"
Width required for curb-to-curb
180° turn, left 1453 m 47'8"
Steering angle 85° left 90° right
Hydraulic output at 2000 rpm and
6900 kPa (1000 psi)

579 liters/min 152.8 gpm
Ground-driven secondary steering

(optional) system at 24 km/h (15 mph)
232 liters/min 61.2 gpm

Ratings 657E
Width required for curb-to-curb

180° turn, right 13.82m 454"
Width required for curb-to-curb
180° turn, left 1473 m 484"

Steering angle 85° left 90° right

Hydraulic output at 2000 rpm and
6900 kPa (1000 psi)
579 liters/min  152.8 gpm
Ground-driven secondary steering
(optional) system at 24 km/h (15 mph)
232 liters/min  61.2 gpm

Features

= two double-acting hydraulic cylinders

= hydraulic follow-up system for
automotive feel

= positive, modulated flow control for
constant steering response

= optional supplemental steering system
is ground-driven and provides
hydraulic power for steering if needed

= optional supplemental steering system
meets SAE J1511 (FEB94)
requirements



Cushion Hitch and Brakes Cab

Gooseneck Meet the following standards: OSHA,  Caterpillar cab and Rollover Protective

Parallelogram-type linkage connects MSHA, SAE J1473 OCT90, Struc;ure (ROPS) are standard in North

two-piece hitch. ISO 3450-1985 (E). America, Europe and Japan.

Features Service brake features Features

= vertically mounted hydraulic cylinder = air-applied and spring-released = ROPS meets the following criteria:
transfers road shocks to two nitrogen = cam-operated expanding-shoe type SAE J320a
accumulators SAE J1040 APR88

= controlled oil flow dampens rebound  Parking brake features ISO 3471-1:1986, ISO 3471:1994
oscillation = uses service brakes = also meets the following criteria for

= leveling valve automatically centers . spring-applied and air-released Falling Objects Protective Structure:
piston in cylinder for all scraper loads « manually applied with button on dash ~ SAE J231:JAN81

= cushion ride lock down control for ISO Level 2 3449:1992
positive cutting-edge down pressure Secondary brake features
when loading or spreading « uses service brakes Sound exposure

= cushion hitch makes extensive use of , spring-applied and air-released When properly installed and maintained,
steel castings, adding strength and 3 he manually applied with button  the cab offered by Caterpillar, when
eliminating many welded joints on dash tested with doors and windows closed as

= double-kingbolt design withstands 5 ,tomatically applied if service air ~ per work cycle procedures specified in
high external forces, allows easy pressure drops to 276 kPa (40 psi)  ANSI/SAE J1166 MAY90, results in an
installation and removal » audible and visual action alert operator sound exposure Leq (equivalent

= box-section gooseneck reduces plate  jngicators inform operator when sound pressure level) of 85 dB(A) for
and weld stresses service air pressure drops to 414 kPa both the 651E and 657E.

= fabricated draft tube and cast center (60 psi) This A-weighted sound exposure level
section can be used in conjunction with OSHA,

= wide-mounted bowl lift cylinders MSHA and EEC Occupational Noise

Exposure Criteria.

The exterior sound pressure level for the
standard machine per the standard SAE
J88 JUN 86, mid-gear-moving mode, is
86 dB(A) for the 651E and 85.5 dB(A)
for the 657E.

Tires Controls

For 651E and 657E. Three levers for actuation.

Standard = bowl — raise, hold and lower

« 40.5/75 R39** Radial Steel cord » ejector — dump, hold, return and

Optional detented return

. 37.5 R39** Radial Steel cord = apron — raise, hold, lower, detented
float

Note: = auger activation switch

In certain applications the scraper's
productive capabilities might exceed
the tires' metric tons-km/h (ton-mph)
capabilities. Caterpillar recommends
you consult a tire supplier to evaluate all
conditions before selecting optional tires.
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Weights

(approximate)

Model

651E

657E
Standard

Push-Pull

Shipping, with ROPS cab and 10% fuel

Tractor

30720 kg 67,726 1b

30720 kg 67,726 1b

33030kg 72,8191b

Scraper

29480kg 64,991 Ib

36880 kg 81,307 Ib

38350 kg 84,547 Ib

Total

60 200 kg 132,717 Ib

67 600 kg 149,032 Ib

71380kg 157,366 Ib

Operating, with ROPS cab,
full fuel tanks and operator

Empty, front axle 66 % 60 % 60 %
40 126 kg 88,460 Ib 41 447 kg 91,374 1b 43714kg 96,374 1b
Empty, rear axle 34 % 40 % 40 %

21000 kg 46,300 Ib

27631kg 60,916 Ib

29143 kg 64,249 1b

Total

61126 kg 134,760 Ib

69 078 kg 152,290 Ib

72857 kg 160,623 Ib

Loaded, based on a rated load of:

47 174 kg 104,000 Ib

47 174 kg 104,000 Ib

47 174 kg 104,000 Ib

Front axle 53 % 51 % 51 %

57 400 kg 126,543 1b 59288 kg 130,708Ib  61216kg 134,958 Ib
Rear axle 47 % 49 % 49 %

50900 kg 112,217 Ib 56 963 kg 125,5821b 58 815kg 129,665 Ib
Total 108 300 kg 238,760 Ib 116 251 kg 256,2901b 120 031 kg 264,623 Ib

Hydraulics
Open centered, full-flow filtered hydraulic circuits powered by vane-type pumps.
Model 651E 657E
Double-acting bowl cylinders (2)
Dimensions: bore 235 mm 9.25" 235 mm 9.25"
stroke 950 mm 374" 950 mm 374"
Double-acting apron cylinder (1)
Dimensions: bore 235 mm 9.25" 235 mm 9.25"
stroke 760 mm 29.9" 760 mm 29.9"
Double-acting ejector cylinder :2 for 657E/651E
Dimensions: bore 197 mm 7.75" *197 mm  7.75"
to 152 mm 6.0" to 152 mm  6.0"
stroke 1946 mm 76.6" 1946 mm 76.6"
Output at 2000 rpm:
Steering circuit 435 liter/min 115 gpm 435 liter/min 115 gpm
Scraper circuit 579 liter/min 153 gpm 579 liter/min 153 gpm
Cushion hitch circuit 36.3 liter/min 10 gpm 36.3 liter/min 10 gpm
Optional supplemental steering circuit 232 liter/min 61.2 gpm 232 liter/min  61.2 gpm
Relief valve settings for:
Steering circuit 13 500 kPa 1960 psi 13500 kPa 1960 psi
Implement circuit 13 790 kPa 2000 psi 13790 kPa 2000 psi
Cushion hitch circuit 18 200 kPa 2640 psi 18 200 kPa 2640 psi

16 651E, 657E Wheel Tractor-Scrapers specifications

* 2 double acting, two stage cylinders



Dimensions
All dimensions are approximate.

Dimension/Model

651E

657E

Overall machine width

4344 mm 14" 3"

4344 mm 14' 3"

Tractor width

3600 mm 11' 10"

3600 mm 11'10"

Width to center of rear tires

2810 mm 9 3"

2810 mm 9 3"

Width to inside of bowl

3682 mm 12'1"

3682 mm 12" 1"

Width to outside of bowl (Shipping width)

3914 mm 12' 10"

3914 mm 12'1

Overall shipping height

4710 mm 15' 5"

4710 mm 15' 5"

Height to top of exhaust stack

3935 mm 12' 11"

3935 mm 12'1

Ground Clearance (Tractor)

645 mm 2'1"

645 mm 2'1"

Length to front of machine from front axle

3770 mm 12' 4"

3770 mm 12" 4

Axle to vertical hitch pin

608 mm 2'0"

608 mm 2'0"

Maximum scraper blade height

680 mm 2'3"

680 mm 2'3"

Wheelbase

9973 mm 32'9"

9973 mm 32'9"

Overall machine length

16 178 mm 53'1"

16178 mm 53'1"

Length to rear of machine from rear axle

2435 mm 8'0"

2435 mm 8'0"

O|ZIZSr|R<«T T MO >

Maximum bail length for push-pull

1835 mm 6'1"
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Scraper Bowl
High-carbon steel, box construction.

Model 651E/657E
Maximum depth of cut 440 mm 17.3"
Width of cut, outside router bits 3846 mm 127"
Maximum rated load 47 174 kg 104,000 Ib
Heaped, SAE rating 33.6°m 44 yd
Struck, SAE rating 24.5M 32 yd
Maximum ground clearance (cutting edge) 580 mm 22.8"

Cutting edge dimensions

Center section

35 x 482 x 1822 mm
1.38" x 19" x 71.75"

End section

35 x 406 x 908 mm
1.38" x 16" x 35.75"

Thickness of optional cutting edge

45 mm 1.8"

Maximum available hydraulic penetration
force at cutting edge (empty)

542 kN 121,000 Ib

Maximum depth of spread 508 mm 20"
Apron opening with bowl

150 mm (6 in) above ground level 2340 mm 92"
Apron closure force, cutting edge fully raised

and apron opened 300 mm (12 in) 176 kN 39,200 Ib

Service Refill Capacities

Model 651E/657E 651E 657E

Tractor Scraper Scraper

L Gallon L Gallon L Gallon
Fuel tank — — 954 252 1768 467
Crankcase 68 18 — — 45 12
Transmission 136 36 — — 121 32
Differential 136 35 — — 168 44
Final drive, each side 23 6 — — 30 8
Cooling system 144 37 — — 110 29
Hydraulic system 303 79 — — — —
Wheel coolant, each 130 34 130 34 130 34
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Standard Equipment

Standard and optional equipment may vary. Consult your Caterpillar dealer for specifics.

Air horn Dry-type air cleaner Retarder, hydraulic, tractor and scraper
Air line dryer Electric hour meter Safety glass windshield
Alternator (35 amp for scraper) Electronic Programmable Transmission Seat belt
(75 amp for tractor) Control Il Secondary braking system
Back up alarm EMS action alert system Servo-steering and hydraulic system
Batteries, four, 12-volt, maintenance-  Engine shut-off, ground level S¢OeS oil sampling valves for engine,
free, on tractor and scraper Ether starting aid, automatic transmission and hydraulic systems
Bowl control valve, quick drop Fast oil change system Starting receptacle
Brake shields Fuel system, fast fill Stopl/tail lights
Cab, ROPS, sound suppressed, with  Flood light, cutting edge Suction fan
heater and air conditioner Guard, scraper bowl overflow Suspension seat
Crankcase guard Halogen lamps Throttle lock
Control lever, combination apron and  Heater, engine coolant Throttle, back-up
bowl Laminated Thermo-Shield Tilt steering column
Cushion hitch, electronically controlled Muffler Tires, 40.5/75 R39**
Dash lights Overspeed lamp Transmission, automatic, eight-speed
Differential lock Parking brake Transmission hold switch
Downshift inhibitor Radio compatible wires Turn signals
Electric starting (24-volt) Rear-mounted floodlight Vandalism protection locks
Rearview mirrors Windshield wiper and washer, front
and rear

________________________________________________________________________________________________________________________________|]
Optional Equipment

With approximate changes in operating weights.

Model 651E/657E
Air conditioner removal -162 kg -358 Ib
Supplemental steering 103 kg 226 Ib
Tires, set of two, tractor or scraper

37.5R39 —227 kg -500 Ib
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Gradeability/Speed/Rimpull

To determine gradeability performance: 651E Gross Weight
Read from gross weight down to the 37.5R39 Tires
percent of total resistance. Total 0 50 60 80 100 120 150 200 kg x1000
H K b T T T T T T TTTTTTTITTITIar T T TTTTT
resistance equals actual pergent grade 10903 1003 70 100 150 200 250 300 400 500 Ibx 1000
plus 1% for each 10 kg/metric ton 10— 250 1 .
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. . . . 0
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1— 1st Gear Torque Converter Drive sPeed E—Empty 61 126 kg (134,760 Ib)

2—2nd Gear Torque Converter Drive
3—3rd Gear Direct Drive
4—4th Gear Direct Drive
5—5th Gear Direct Drive
6—6th Gear Direct Drive
7—Tth Gear Direct Drive
8—38th Gear Direct Drive

L—Loaded 108 300 kg (238,760 Ib)

657E Gross Weight
37.5R39 Tires
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 km/h
1— 1st Gear Torque Converter Drive sPeed E—Empty 69 078 kg (152,290 Ib)

2—2nd Gear Torque Converter Drive
3—3rd Gear Direct Drive
4—14th Gear Direct Drive
5—5th Gear Direct Drive
6—6th Gear Direct Drive
7—Tth Gear Direct Drive
8—38th Gear Direct Drive

L—Loaded 116 251 kg (256,290 Ib)
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Retarding
To determine retarding performance: 651E Retarding
Read from gross weight down to the Gross Weight
percent effective grade. (Effective grade 37.5R39 Tires
I 0,
equals actual perce_nt grade minus 1% 50 100 150 200 250 300 Ib x 1000
for each 10 kg/metric ton (20 Ib/U.S. ton) N L L L L L L
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e,
6—6th Gear Direct Drive glese
7—Tth Gear Direct Drive
8—8th Gear Direct Drive
657E Retarding
Gross Weight
37.5R39 Tires
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3—3rd Gear Direct Drive speed
4—4th Gear Direct Drive
5—5th Gear Direct Drive
6—6th Gear Direct Drive
7—Tth Gear Direct Drive
8—8th Gear Direct Drive

E—Empty 69 078 kg (152,290 Ib)
L—Loaded 116 251 kg (256,290 Ib)
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