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Cummins Parts Professional Tests—
Product Familiarity is the Key to Selling Success
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The Cummins Parts Professional
series is a great way to increase prod-
uct knowledge and parts sales. Being
sharp and up-to-date on what's hap-
pening within the Cummins Parts
Network, and how changes and up-
dates affect service, help you to be
the Parts Professional that custom-
ers ask for and technicians rely on.
The more you know ... the better off
you'll be ... both professionally and
financially!

Parts Professional booklet #2 is
primarily centered around the

NH/NT engine family. It is the second
in the series and is designed to
familiarize and update you with the
NH/NT Block Group. The booklet also
provides information on Training
Publications, New Parts Products,
Product Consolidations, Competitive
Information, the latest on Kits and
Sets, Cummins ReCon and Parts Mar-
keting programs.

To be recognized as a Cummins
Parts Professional and to continue
receiving the training booklets, you
must complete and mail the exams

in the self-addressed envelope. Scor-
ing an average of 90% or better on
the first four exams will entitle you
to an official "Cummins Parts Profes-
sional Jacket". Plus, you'll be on your
way to keeping up with all the latest
Cummins designs and product
improvements.

Participating in the Parts Profes-
sional program will help you learn
more about Cummins products.
You'll gain the competitive edge
which, in turn, will enhance your
earning capabilities.




Engine Groups

Engine Groups

In Parts Professional booklet #1,
we divided the engine into five basic
groups:

Head Group
Block Group

Pan Group

Ends Group
Accessory Group

In the first booklet we concen-
trated on the Head Group and its as-
sociated components and gaskets. If
you missed the first issue, it can be
ordered from your Cummins dis-
tributor bulletin no. 3387320-1R. Fill
in the enroliment information and
the quiz and mail them in the return
envelope. This will get your name
added to the mailing list.

Booklet #2 covers the block group.

BLOCK GROUP

The block is the backbone of the
engine, as all of the groups are at-
tached to, or supported in some way,
by the cylinder block. It includes the:

Cylinder Block

Cylinder Liners

Pistons and Pins

Piston Rings

Connecting Rods and Caps
Crankshaft and Main Bearing Caps
Main and Rod Bearings

Camshaft and Bushings

Cam Followers

PushTubes

In addition there are many other
associated parts to include in a cus-
tomer’s service order, many of which
can be filled with Cummins kits.
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As you go through this booklet,
review the material carefully. You'll
find a 30 question test at the end of
the booklet covering the block
group and other Cummins parts in-
formation. Double check your an-
swers against the text in the booklet.
Then, after you've finished the test,
carefully complete the form and
promptly mail the answers in the en-
velope provided.

NOTE: If you are already enrolled
and received booklet #1 through the
mail, complete only the questions
asked and your name, address and
social security/insurance number.

Block Group Components

Cylinder Block

The Cylinder Block is the founda-
tion of the entire engine. Itis a
precisely cast component which un-
dergoes a series of complex cutting,
boring and milling operations before
it can be used.

The Cylinder block is made of a
cast iron alloy, and must meet strict
Ccummins specifications. The alloy
materials are carefully chosen by
Ccummins engineers and metal-
lurgists to give the cylinder block
several different properties. The fol-
lowing are alloys contained in the
cylinder block and the benefits they
provide.




- Molybdenum-Hardness and ther-
mal properties
Titanium-Strength and resistance
to cracking

Zinc—For elongation (allows for
thermal expansion and contrac-
tion)

. Tin-Assists in bonding the mater-
ials together

Steel-Tensile strength

Pig Iron-Compressive strength
Graphite—Machinability
Nickel-Strength

Cummins Standards

cummins blocks set the standard
in the diesel industry. Testing and
evaluation through the entire
manufacturing process is tightly con-
trolled to ensure high quality, precise
machining and durability for reliable
diesel power.

Cummins blocks are precisely cast
and accurately machined and drilled
to exact tolerances.

Manufacturing Process

The block manufacturing process
at Cummins begins with rough cast
cores being placed on a machining
line, where all the holes are bored
and finished, and all mating surfaces
are machined. The initial point where
all measurements and machining di-
mensions are made is a dowel hole
at the front of the block on the fuel
pump side of the engine. Thisis re-
ferred to as the main locating dowel.
This dowel is shown in the art depict-
ing the bottom of the block.

To give you an idea of the amount
of machining that goes into each
block, the following illustrations
show all the hole, surface and drilling
locations on the block. Keep in mind
that anywhere there is a hole for
drilling, there must also be a mating
surface machined. For large bores
on which components are fit and/or
mounted, precise boring and
counter-boring procedures are
followed.
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This illustration shows the bottom
of the block: In this view, notice the
locating dowels, oil pan bolt holes
and main bearing cap bolt holes.
Critical machining is required in
these areas:
= Pan rail
« Crankshaft bore
« Main cap mounting surface
« Bearing lock counterbore

NOTE: The crankshaft bore is
machined with the main caps in
place. This assures accurate mount-
ing of the cap to the block which, in
turn, assures smooth crankshaft ro-
tation. Once the block and cap have
been machined, they are not inter-
changeable and are marked as a
matched set.
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The front of the block has precisely
machined surfaces for the:
- Water Pump
+ Front Cover

Also shown are the Camshaft Bore
and Oil Gallery drilling.
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This illustration shows the top of
the block. Note the holes for the
Head Bolts, and the precisely
machined surface where the Cylin-
der Heads mount. Notice the coun-
terbore machined into the top of the
block for the Cylinder Liners.

This illustration shows the rear of
the block. The machined surfaces
shown here are for the:

« Fuel and Lubricating Pumps
+ Rear Cover
« Flywheel Housing

LEFT VIEW
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This illustration shows the left side
of the block. The precision machined
surfaces on this side include:

+ Camfollower Housing
+ Taps into the Main Oil Gallery




OIL COOLER
MOUNT

RIGHT VIEW

PISTON COOLING
NOZZLES

Precision machinings on the right
side of the block are shown in this
illustration. They are:

- Oil Cooler
- Piston Cooling Nozzles

Machining procedures for the pis-
ton cooling nozzles are extremely
precise. This is because the holes
must be drilled at an angle which in-
tersects the main oil gallery and exits
the interior of the block at a point
where the oil spray from the nozzle
will cool the piston.

As you can see there are many
holes to be drilled and surfaces to be
machined. Every hole bored into a
Cummins block is thoroughly
checked for proper depth, dimen-
sion and threads by precise inspec-
tion equipment and by experienced
human inspectors. The same is true
of all machined surfaces which are
also closely monitored and in-
spected. Any defects in a block or
machinery misadjustments are
quickly discovered and corrected to
ensure a premium quality product.

Big Cam IV Block Differences

BIG CAM Il

VENT DRILLING

Cylinder Blocks are not that differ-
ent among the Big Cam models. In
fact the major difference between
the Big Cam llland IV blocks is a vent

REF. PART NO
NO. NUMBER PART NAME REQ'D
CYLINDER BLOCK
All Models
b | 3801310 Block, cylinder (3031150) 1
2 S$-879 Washer, plain (25/64) 1
3 5-716 Plug, expansion ¥
4 8719 Plug, expansion 1
5  S911-B Plug, pipe (1/8) 2
6 S-866-E Plug, pipe (1) 1
8 60408 Dowel 1
9 66292 Washer, plain 1
10 68445 Pin, groove 6
1 69901 Plug, pipe (1/8) 7
12 70653 Dowsl! 1

REF. PART NO
NO. NUMBER PART NAME REQ'D
13 202903 Pin, roll 2
14 210884 Plug. threaded 1
15 3008466 Plug. pipe (1/4) 2
16 3008468 Plug, pipe (1/2) 3
17 3008469 Plug, pipe (3/4) 1
18 3013786 Plug, pipe (3/8) 5
19 700891 Gaskel, cover 1
20 132019 Cover, water heater 1
21 3013904 Capscrew, captive -]
22 69699 Washer, plain 36
23 3011952 Plug, expansion 1
24 3013623 Capscrew, hexagon 36
25 3008047 Cap, main bearing (No. 1, 3 and 5) 3
25 3008048 Cap, main bearing (No. 2, 4 and 6} 3
25 3008049 Cap, main bearing (No. 7 only) 1
28 67211 Dowel, rear main 2
29 68585 Dowel, pin [
30 208346 Capscrew, hexagon 14
3 140218 Washer, plain 14
3801106 Kit, camshaft bushing 1
32 3011951 Bushing, camshaft (No. 7) 1
33 3028075 Bushing, camshaft (No. 1, 2, 4, and 6} 4
34 3028268 Bushing, camshatt (No. 3 and 5) 2
CYLINDER LINER KIT
All Models
AR-11317 Kit, cylinder liner (]
35 183049 Seal drive &
36 213740 Liner, cylinder 6
37 215080 Seal, crevice [
38 3008938 Seal, O-ring B
SHIMS, LINER
39 3019955 Shim (0.007) AR
39 3019956 Shim (0.008) AR
39 3019957 Shim (0.009) AR
39 3019958 Shim (0.020) AR
3% 3019859 Shim (0.031) AR
39 3019960 Shim (0.062) AR
PISTON COOLING NOZZLE
All Models
3014404 Assembly, piston cooling nozzie 6
41 3013591 “Nozzle, piston cooling (3013590) 6
40 3007442 Seal, O-ring 6
42 3033822 Capscrew, captive 6
*Nozzle includes O-ring installed.
BLOCK DRAIN
All Models
43 s9m Plug, pipe (1/4} 1

hole drilling in the coolant fill area.

(See Service Parts Topic 84T0-5)
The parts list for the Big Cam lll and

Big Cam IV blocks are shown here
with their differences highlighted.

As you can see, the block assemblies
are very similar. The major difference
is the water pump vent hole drilling,
which changed the cylinder block
part number.

BIG CAM IV
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HEF. PART NO
N NUMBER PART NAME REQD
CYLINDER BLOCK
All Models
- 1 3801582 Block, cylinder (3031155) 1
2 5-679 Washer, plain (25/64) 1
3 S-716 Plug, expansion {1-1/8) 1
4 5719 Plug, expansion (1) 1
5 S-011-B Plug, pipe (1/8) 2
6 5-966-E Plug, pipe (1) 1
-] 60408 Dowel 1
] 86202 Washer, plain 1
10 68445 Pin, groove ]

REF PART NO.

NO NUMBER PART NAME " REQ'D
1 69801 Plug, pipe (1/8) 7
12 706853 Dowel 1
13 202903 Pin, roll 2
14 210884 Plug, threaded 1
15 3008466 Plug, pipe (1/4) 2
16 3008468 Plug, pipe (1/2) 3
L 3008469 Plug, pipe (3/4) 1
18 3013786 Plug, pipe (3/8) 5
19 70088-1 Gaskst, cover 2
20 132018 Cover, water heater 2
21 3013904 Capscrew, caplive 12
22 69689 Washer, plain 36
23 3011952 Plug, expansion 1
24 3013823 Capscrew, hexagon 38
25 3008047 Cap, main bearing (No. 1, 3 and 5) 3
25 3008048 Cap. main bearing (No. 2, 4 and 6) 3
25 3008049 Cap, main bearing (No. 7 only) 1
28 67211 Dowel, rear main 2
29 68585 Dowel, pin 6
30 208346 Capscrew, hexagon 14
3 3038305 Washer, plain 14

3801106 Kit, camshatt bushing 1
32 3011951 Bushing, camshaft (No. 7) 1
33 3028075 Bushing, camshaft (No. 1, 2, 4, and 6) 4
34 3028269 Bushing, camshaft (No. 3 and 5) 2
CYLINDER LINER KIT
All Models
AR-11317 Kit, eylinder liner ]
35 213740 Liner, cylinder [}
a6 215090 Seal, crevice 6
37 3032874 Seal, O-ring 12
SHIMS, LINER
38 3019955 Shim (0.007) AR
38 3019956 Shim (0.008) AR
38 3019957 Shim (0.009) AR
38 3019958 Shim {0.020) AR
38 3019950 Shim (0.031) AR
38 3019960 Shim (0.082) AR
PISTON COOLING NOZZLE
All Models
3014404 Assembly, piston cooling nozzle 6
39 3013591 *Nozzle, piston cooling (3013590 ]
40 3007442 Seal, O-ring [
“ 3033822 Capscrew, captive 6
"Nozzle includes O-ring installed.
BLOCK DRAIN
All Models
42 890 Plug, pipe (1/4) 1




Cylinder Liners

Cylinder liners are placed in each
of the cylinder openings in the block.
The cylinder liner forms the walls of
the combustion chamber. The top of
the liner is sealed by the cylinder
head and the bottom is sealed by the
piston and rings, which move up and
down within the liner.

BEAD HONED BORE

ANGLE e

FLANGE ~ | | PRESS FIT
T ' RELIEF
THICKNESS _—CREVICE SEAL

GROOVE
"~ PACKING RING

CHAMFER GROOVES

Cummins pioneered replaceable
liners in 1928 and has been improving
them ever since. Cummins liners are
referred to as "wet liners" because
they are inserted into the water
jacket and come into direct contact
with the coolant. Cummins liners are
centrifugally cast. This process helps
to eliminate certain impurities in the
metals which provides a more dura-
ble wear surface and good oil
control.

INNER WALL
CROSS HATCH

maximum fuel economy. Cummins
NH/NT liners are then lubrite etched
to aid oil retention. This process
creates "microscopic pores” that
hold the proper amount of oil on the
liner surface, thus providing im-
proved lubrication during operation.
This improved lubrication contrib-
utes to longer component life,

LINER FLANGE

The top of the liner protrudes
slightly above the block surface to
assure proper gasket seal and uni-
form torgue pressure. The liner
flange fits into the block counter-
bore and is designed to be flat or
slope slightly upward to the outer
edge to absorb load during opera-
tion. The liner flange ensures proper
liner-to-block counterbore fit.

Liner flange dimensions are critical.
If the fit is too loose, it may cause
“counterbore fretting”, coolant leak-
age, and excessive block wear. Ifitis
too tight, the liner may become dis-
torted and crack. This condition
could also result in a cracked block
at the liner counterbore. To prevent
liner counterbore cracking, Cum-
mins has redesigned the relief area
under the flange to reduce the load
in this critical area. Cummins has
further improved its liner design
with the Extended Press-Fit.

EXTENDED PRESS FIT

BEAD FOR HEAD
GASKET ™=

PRESS FIT —oo HINER 00
\

The inner wall of the NH/NT liner
is cross-hatch honed for a precise
finish that produces a network of re-
cessed canals and island plateaus for
proper oil control, fast break-in and

The Extended Press-Fit design has
been released for full production and
will help extend engine life to over-
haul. As you can see in the illustra-
tion the press-fit area has been

lengthened to increase the original
life of the block counterbore. The
longer press-fit area will reduce the
need to remachine the counterbore
during service, thus lowering your
customers' rebuild costs.

EXTENDED PRESS FIT —
#3042763

EXTENDED
PRESS FIT

STANDARD PRESS FIT—
#213940

PRESS FIT

To simplify the ordering process,
the liner kit part numbers will not
change as a result of this product im-
provement. The Extended-Press-Fit
liner part number is 3042763: it re-
places 213740.

CREVICE

_
LINER R
O-RINGS

Around the bottom of the liner are
sealing rings which prevent the cool-
ant from leaking into the oil pan.
Cummins NTliners have three sealing
rings. The thick top liner ring is called
the Crevice Seal. The Crevice Seal
withstands high coolant tempera-
tures and prevents foreign particles
from damaging the center ring. The
center O-ring separates water from
the oil. The bottom O-ring prevents
the oil from contaminating the
upper rings.




Oty.
Part Type Of Per
PartNo. Name Material Color Liner
3032874 Seal, O-ring EP Black with one blue dot 2new
OR
3008998 Seal, O-ring EP Black with two green stripes 1
183049 Seal, O-ring  Silicone Red 1

Cummins recently standardized its
NH/NT O-rings. This new ethylene
propylene O-ring—EP for short-has a
smaller diameter cross section than
the previous EP O-ring, and a new
part number 3032874. The two EP
0-rings, part number 3032874, plus
the Crevice Seal, part number 215090,
are packaged as a set. The new de-
sign EP 0-rings are marked with one
blue dot. This design replaces the
middle 0O-ring, part number 3008998,
and the red O-ring, part number
183049.

Caution: Do not intermix the rede-
signed (EP) O-rings with the previous
black and red O-rings, as mixing
them may result in liner deforma-
tion. (See Service parts Topic 85T1-9.)

If your customers are unsure about
buying Genuine Cummins liners or
kits, point out these facts:

« Cummins liners are specifically cast
to Cummins specifications.

« Cummins liners are cross hatch
honed for better oil control, quick
break-in and maximum fuel
economy.

« Cummins thick wall design resists
cracks and erosion.

« Cummins NH/NT liners are lubrite
etched for superior ring seating.

« Cummins liners are centrifugally
cast for purity and strength to en-
sure a uniform wear surface for
longer life.

Sell your customers on new liners
and kits, rather than rehoning. Here’s
some good information you can pass
on to your customers:

» Cylinder rehoning in the field is not
asimple task.

- Equipment available for field re-
honing may either hone or clean

ineffectively, causing engine dam-
age. Cummins does not recom-
mend field rehoning.

= Genuine Cummins liners are cross

hatch honed to a precise, long
wearing finish that is developed
for fast break-in.

= After honing, liners are thoroughly

cleaned with special high pressure
probes which remove all residue,
even microscopic.

CANAL PLATEAU
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CYLINDER LINER
INNER WALL

Rehoning can leave abrasives on
the liner surface which cause prema-
ture piston, piston ring and liner
wear.

The risks of rehoning far outweigh
the benefits your customers receive.
Persuade them to check their liners
against the re-use guidelines, con-
sider how many miles they'll heed
until the next overhaul or trade-in,
and seriously consider new liners or
cylinder Kits.

Pistons

The piston is a moveable seal which
forms the bottom of the combustion
chamber. The piston transmits the
force of combustion through the

connecting rod to the crankshaft. In
afour-stroke cycle the piston per-
forms four important functions. Dur-
ing the intake stroke, the piston
moves downward drawing fresh air
into the cylinder. On the upward
stroke, the piston compresses the
air, heating it well above combustion
temperatures. When fuel is sprayed

into the hot compressed air, combus-

tion occurs, and the resulting pres-
sure forces the piston downward,
causing the crankshaft to turn. Dur-
ing the exhaust stroke, the upward
motion of the piston forces the
burned gases through the exhaust
port.

CROWN

RING
GROOQOVES

SKIRT

Most pistons are made of an
aluminum alloy. The top of the piston
is called the crown. The bottom area
is called the skirt. Between the
crown and the skirt is the ring band,
which consists of lands and grooves

for the piston rings. Cummins NT pis-

tons have a dome area in the center
which causes the fuel to make a
swirling pattern as it is sprayed into
the combustion chamber. This helps
the air and fuel to thoroughly mix,
resulting in more efficient com-
bustion. Valve relief pockets are
machined in the top of the piston to
prevent the valves from striking the
top of the piston.

Due to tremendous pressures gen-
erated by diesel engines, the top pis-
ton ring pounds against its groove.
In order to resist the wear caused by




this pounding action, the top ring
groove has a long-wearing Ni-Resist
insert cast into the piston. This Ni-
Resist insert is made of an extremely
hard nickel alloy to resist heat ero-
sion and wear, which can cause pre-
mature ring failure.

High Volume NT PREMIUM Cylinder Kit and piston part numbers are:

PREMIUM
Cylinder Kit Part Numbers* Piston Part Number
3801060 3017348
3801061 3017349
3801062 3023102
380105 3025516
3801394 3037346

*See Section Three of Uprate Manual for specific application information.

Cummins piston designs have
changed considerably over the past
few years. Each has been a design
improvement that has increased per-
formance and fuel economy. Let's
look at two of the most current pis-
ton designs: the Premium and the
Premium Plus.

BARREL AND
CAM DESIGN

The Premium piston design is non-
cutback and valve-pocketed, and is
available for Small Cam and Big Cam |
and Il models. This design increased
the diameter above the top ring
groove, thereby reducing the dead
air space above the top ring groove.
The increased diameter improves
combustion efficiency and engine
response. The top ring groove has a
Ni-Resist cast iron insert to further
increase the piston’s resistance to
heat, erosion and wear, which can
cause premature ring failure. Notice
the crown is machined to match the
injector spray pattern to provide op-
timum air and fuel mixing for com-
plete combustion. The skirt is Barrel
and Cam design. This design is known
for its thermal expansion qualities
during engine operation.

As a Cylinder Kit it's recognized as
the design that best suits normal en-
gine loads and higher RPM. This Cylin-
der kit carries a 12 month/100,000

mile warranty on parts and labor. The
Premium kit is an Uprate kit and is
the perfect choice for linehaul and
city operations where engines are
consistently operating at 300-400
rpm above peak torque. The kits
apply the latest Cummins technol-
ogy to Small Cam and Big cam land Il
engine models, and can provide up
toa3% improvementin fuel econ-
omy. (See bulletin #3387319-R for
complete cylinder kit listings) and
Service Parts Topic 85T1-4.

The other current piston design,
Premium Plus, is also a non-cutback
design which increases the diameter
above the top ring groove to reduce
the dead air space above the top ring
groove. Five Premium Plus pistons
have a 3s inch higher top ring groove;
they are noted in the table below.
These Pistons are used on BC 111 300
horsepower and below; and on BC IV
300 and 350 models. This higher top
ring groove location serves to
furtherreduce the dead air space,
thereby increasing combustion effi-
ciency and resulting in an additional
.5% fuel economy improvement. The
skirtis a Sled-Runner design. The

Sled Runner skirt reduces clearance
between the skirt and the cylinder
wall, which reduces noise caused by
piston slap and provides better pis-
ton ring seating during operation.

SLED RUNNER
DESIGN

As a Cylinder kit it is recognized as
the design which best suits high load
and lower-rpm applications. This Pre-
mium Plus Cylinder Kit carriesa 2
year/200,000 mile warranty on parts
and labor. The Premium Plus offering
is an Uprate kit and is the best choice
for heavy-haulers running between
50-300 rpm above peak torgue. This
cylinder kit is now packed with the
Extended Press-Fit liner for greater
reliability. The kit is now available for
Small Cam, Big Cam |, Il, lll and IV en-
gine models.

are as follows:

PREMIUM PLUS

The PREMIUM PLUS cylinder kits and respective piston part numbers

PREMIUM PLUS

information.

3046325 which replaces 3035812.

pack.

CylinderKit  3&" raised Piston CylinderKit  Piston
3801050 3020944 * 3801575 3025516
3801230 BC 111 300 3028706 * 3801576 3017348
3801232 3028686 * 3801577 3017349
3801234 3028685 * 3801578 3023102
3801425 3031227

3801458 3037285 ** 3801705 3025516
3801460 NTCC, 240, 300 3034185 ** 3801760 3017348
3801536 BCIV 350 3042318 ** 3801761 3017349
3801537 BC IV 300 3045948 Dual ni-resist ** 3801762 3023102
3801538 BC IV 300 3042320 ** 3801794 3037346
3801661 BCIV 315 3042319

Note: Refer to section three of the Uprate Manual for specific application
*Contains new extended Press Fit, oversized flange liner, part number

**Same content as PREMIUM cylinder Kits except contain the NTC 475 ring




Piston Rings

There are two basic types of rings,
Compression Rings which seal in the
combustion pressures, and 0il Con-
trol Rings which control the lubricat-
ing oil film on the wall of the cylinder
liner.

TOP 4
COMPRESSION
RING
~
) e
L
g

The Top Compression Ring is key-
stone shaped so that it produces a
self cleaning action on the power
stroke to keep the ring free from car-
bon build up. The Top Ring is barrel
faced and chrome plated for quick
run-in and correct oil control. For
turbocharged engines, the top ring
is front-edge loaded for better seal-
ing and longer life.

FIRST i

INTERMEDIATE
RING

=

The First Intermediate ring has a 2
degree modified keystone shape.
This design applies a 2 degree angle
to the cylinder wall on the down-
stroke to scrape excess oil from the
liner wall. It's back-edge loaded for
better seating and oil control. The
first ring is a cutback design to

further enhance its ability to control
blow-by past the top ring.

SECOND
INTERMEDIATE
RING

g

The Second Intermediate ring also
has a 2 degree modified keystone
shape and is back-edge loaded for
better oil control. The main differ-
ence between the first and second
intermediate rings is that the second
ring is non-cutback.

OIL CONTROL
RING

The 0il Control Ring is chrome

plated and uses a Serpentine Expand-

er. The serpentine expander main-
tains uniform ring pressure on the
cylinder wall. The ring has large drain
slots that remain open to prevent oil
from collecting around the upper
rings.

Connecting Rods

The piston is connected to the
crankshaft by the connecting rod
which transforms the reciprocal
motion of the piston into the rotary
motion of the crankshaft. The con-
necting rod is the second element in
the engine’s power train.

The connecting rod is attached to
the piston by a solid piston pin.The
bore in the small end of the rod is
fitted with a replaceable bushing for
the pin to ride in.

The large end of the connecting
rod, called the saddle, is attached to
the crankshaft by the rod cap which
completes the circle around the
crankshaft rod journal. Rod caps are
not interchangeable. Each cap is
machined with a particular connect-
ing rod and numbered to match,
similar to the main caps and block.
Replaceable, half-circle bearings are
inserted into the saddle and the cap
between the rod and crankshaft.

There are some differences be-
tween the Big Cam rods and the
Small Cam rods which bear mention-
ing. In small cam engines, the rod cap
is bolted to the rod, and oil is deliv-
ered to the bushings by an oil drilling
through the center of the rod. The
pin end of the Big Cam rod is thicker,
and the oil drilling has been offset to
improve bearing life. Dowel pins have
been added to assure proper rod-to-




cap alignment, and the rod bolts
have been replaced by capscrews
which require less clearance.

NOTE: Big Cam rods may be used in
Small Cam engines. However, they
mustbe installed in complete sets.
On the other hand, Small Cam rods
cannot be used in a Big Cam engine
because there is not enough clear-
ance and the rods will strike the
block.

Crankshaft

journals of the crankshaft, causing it
to rotate. The rotational energy is
then transmitted through the
flywheel to the drive mechanism.

Bearings

There are three major types of
bearings:

- Main Bearings to support the
crankshaft.

+ Thrust Bearings to minimize
crankshaft end play.

« Rod Bearings to support the rods

The crankshaft is the main power
shaft of the engine. It transforms the
reciprocating, up and down motion
of the pistons and connecting rods
into usable rotary motion. The
crankshaft is supported in the block
by the saddles and the main caps.
The crankshaft turns inside of the
bearings inserted in the saddles and
caps. The bearing-to-shaft contact
points are called journals. Each
crankshaft has two sets of journals.
The main bearing journals support
the crankshaft in the block. The rod
journals, which are offset from the
main journals on the throws of the
crankshaft, are attached to the con-
necting rods. Note the counter-
weights that are opposite the rod
journals. These weights are designed
into the crankshaft for balance.

Counterweight
Main Journal

The offset throws are used as lev-
ers to turn the crankshaft. The force
of combustion acts on the piston,
forcing it downward. This downward
thrustis transmitted through the
connecting rod to one of the rod

Cummins bearings are manufac-
tured to exacting specifications.
They are specifically designed and

engineered for complete compatibil-

ity to ensure reliability. Cummins
offers bearings in standard, .010, .020,
.030, and .040 inch oversizes.
Cummins sells main bearings in sets,
which include the lockplates and
thrust bearings. Cummins recom-
mends you replace the thrust bear-
ings when replacing the mains. See
Service Parts Topic 82T1-5 for part
number specifics on main and thrust
bearings. Excessively worn bearings
will result in low oil pressure and
eventual bearing failure due to ex-
cessive heat. Bearing failures will
cause progressive damage to the
connecting rods, crankshaft and/or
the cylinder block.

Main Bearings must comply to
these specific qualities:

Fatigue Resistance — They must be
able to stand up to the constant
pounding of operation without
fatigue or failure.

Comformability — They must con-
form to the shape of the crankshaft
rod and main journals without allow-
ing metal to metal contact.

Embedability — They must be able
to embed foreign matter in order to
prevent it from damaging the
crankshaft.

Corrosion Resistance — They must
not corrode in the presence of com-
mercially available lubricants.

Compatibility — They must be com-
patible with other materials in the
engine.

No one metal can provide all these
necessary gualities, so Cummins
Bearings are constructed using three
primary layers:

- Steel Back to resist fatigue and pro-
vide strength and support.

« Lining combines copper, lead
and tin. This lining incorporates
softer materials to provide
conformability.

« Composite Overplate allows the
bearing to conform to crankshaft
Irregularities.

Rod Bearings

Another difference of which you
should be aware is between the rod
bearings used in Small Cam and Big
Cam engines. The Big Cam rod bear-
ings are thicker than the Small Cam
rod bearings. Also, the oil drilling is
offset on the Big Cam bearing be-
cause it must match the drilling in
the Big Cam rod. Consequently, Small
Cam rod bearings cannot be used in
a Big Cam rod and vice versa.

|



Every Cummins bearing is man-
ufactured with spread so that when
itis fitted to the block, it will exert
tension. This is done to ensure a solid
contact between the bearing and
the block. This contact assures good
thermal conductivity. Also, when the
bearing is installed, it will be slightly
larger than the block or rod bore.
This extra diameter produces a
"crush” when the bearing cap is
torgued into place. the crush actu-
ally holds the bearing in place and
prevents any movement.

Camshaft

The Camshaft is the command
center of the engine. The camshaft
controls the opening and closing of
the valves and controls the timing of
injection. The camshaft’s operation
is closely synchronized to the
crankshaft and makes one revolution
to the crankshaft's two.

The Camshaft lobes are precisely
machined and ground to specifically
control engine performances. This
illustration simulates the Camshaft
lobe surfaces. The injector lobes are
centered between the exhaust and
intake valve lobes. The injector lobes
are larger than the valve lobes.

Camshaft Lobe Surfaces

Injector Lobes Valve Lobes

« Inner Base « Closing Ramp
Injection Ramp - Base Circle

« Cam Nose « Opening Ramp
- Quter Base « Peak Lift

+ Retraction Ramp

Cummins Camshafts are precision
engineered and manufactured to
assure optimum engine perform-
ance. Cummins uses a special high-
grade carbon steel in camshaft man-
ufacture. Bearing journals and valve
and injector lobes are induction
hardened to a specified depth. This
combination of high gquality steel and
induction hardening provides the
critical hardness needed in the load
bearing areas. This cross section illus-
trates the hardness patterns that
produce a durable, long-wearing
product. Every Cummins camshaftis
100% inspected using the latest tech-
nology to ensure the finest quality
available in the market today.

Camshaft design has changed in
recent years fromaflangedtoa
flangeless design. The flangeless
camshaft was originally introduced
in 1980. See Service Parts Topic 82T1-9.
This topic introduces camshafts by
CPL numbers (Control Parts List).
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The flangeless design reduces the
stress on the camshaft nose. In addi-
tion, it reduces the chances of fret-
ting between the camshaft and the
cam gear, and it greatly increases
camshaft life.

When it’s time for an out-of-frame
overhaul, recommend Uprating to
the flangeless camshaft and the
crowned camfollower rollers. The
two camshafts are not directly inter-
changeable. A new camshaft gear
and front cam support must be in-
stalled for total compatibility. The
flangeless camshaft design does not
require the use of a Retainer Ring
Part No. 708124. Camshafts are sold
as an assembly which includes the
camshaft and the plug. The cam gear
support and key are sold separately.
When Uprating, remember to recom-
mend adding the Crowned Camfol-
lower Rollers, because they reduce
camshaft edge loading which greatly
increases camshaft durability to pro-
vide optimum camshaft life and en-
gine performance. Some camshaft
Uprates require a field fix number be
stamped on the engine dataplate.
See your latest CPL manual for spe-
cific camshaft key, camfollower hous-
ing gaskets and field fix information.




The camshaft rotates in the oppo-
site direction of the crankshaft. Ina
right-hand rotation engine the cam-
shaft rotates in a counter-clockwise
direction. To complete a full cycle
the crankshaft makes two complete
clockwise rotations to the camshaft's
one, because the diameter of the
camshaft gear is much bigger than
that of the crankshaft gear. The
camshaft gear is oriented to the
crankshaft by a timing mark on the
gear and to the Camshaft by the
camshaft key.

Camshaft Keys

A camshaft Key is used when as-
sembling the gear to the camshaft.
These keys vary in size by their de-
grees of offset. The degree of offset
affects engine timing. Offset keys
allow the camshaft profile to be ro-
tated slightly, while gear train timing
remains the same. The offset can be
used to either advance or retard
valve timing. Timing varies amongd
engine models, so thereare a
number of different camshaft keys
available. This is why they are sold
separately. Check the CPL (Control
Parts List) Manual for specific cam-
shaft key part numbers and their ap-
plication to timing codes. The illus-
tration should remind you of a good
point to remember when installing
camshaft keys. To retard the timing
the top of the offset key always
points in the direction of camshaft
rotation. To advance timing, the top
of the offset key points away from
the direction of camshaft rotation.

Camshaft Bushings

The camshaft extends the length
of the engine and is supported by a
series of bores in the block. Each of
the bores is fitted with a replaceable
bushing, in which the journals of the
camshaft ride. Lubrication to the
camshaft journal is provided through
oil holes in each bushing which line
up with oil passages in the block.

In the Big Cam engine, the diam-
eter of the camshaft journals has
been increased from 2 to 2.5 inches.
This obviously affects the size of the
bushing, with larger ones needed in
the Big Cam engines.

There are two types of camshaft
bushings current for service on Big
Cam engine models. The wide oil
groove, or thin-walled bushing Part
No. 3007689. This bushing is for all
seven journals and applies to specific
camshafts produced prior to 1981.
The otheris Kit Part No. 3801106; it
has a wider oil groove and is known
as a thick-walled bushing. This bush-
ing was introduced in 1981 on some
Big Cam Il models. See the illustra-
tion and the table for kit and bushing
part numbers and their journal
positions.

Thin Walied

PARTNUMBER QUANTITY PARTNAME

CYLINDER BLOCK LOCATION

3007689 T CAMSHAFT BUSHING NO.1-7
*These bushings are quantity packed in 24.
Thick Walled
] 3028075, 3011951
One Thru Six
Locating Notch
To Exhaust Side 1
90° From Bottom Locating Notch
and Reduced In Size To Bottom
(3 Oil Holes) @@,
1 ! N o
\ No. 7
Front @ No. 6 3
Face @ q No. 4 No. 5
of < No. 3 '
Block o, 1 No. 2
Position 3028269
(One Oil Hole)
(0.5 Inches Longer)
Cylinder Block
Number Quantity Part Name Bore Location
380106 Camshaft Bushing Kit
- 3028075 4 Bushing, Camshaft No.1,2,4,and 6
= 3028269 2 Bushing, Camshaft No.3and5
= 301251 | Bushing, Camshaft No. 7 (Current)
= (3800100) | Insert, Caution

"




THIN
WALLED

Wide-Groove

Camshaft d
With : )
Bushing

Showing Normal Wear Pattern

THICK
WALLED

Area of Minimum

Qil Clearance With
Narrow Groove Camshaft
In Bushing With Wide
Groove Pattern

Actually, the major difference be-
tween the two types of bushings is
in the width of the oil groove.
Another difference in the thick
walled, narrow grooved bushing Kit,
Part No. 380106, is that the position
of the locating notches in bushings

1-6 were moved to match the oil drill-

ings in the camshaft journal and
bushings 3 and 5 are longer than the
old style Part No. 3007689. The thick
and thin walled bushings are not in-
terchangeable. It is necessary to re-
place worn bushings with the same
Part No. bushings that you remove,
unless you are Uprating to a new
style camshaft.

Cam Followers

Cam followers ride on the cam-
shaft lobes and change the eccentric
rotation of the camshaft to up and
down, reciprocating movement. The
reciprocating movement is trans-
mitted through the push tube and
rocker lever to either the valves or
the fuel injector.

There is one cam follower for each
lobe of the camshaft. This means that
each cylinder has three cam follow-
ers—one for the injector, one for the
intake valves and one for the exhaust
valves.

There are two common types of
cam followers which you should be
familiar with. These are the straight
bodied tappet follower, found in
V-engines, and the rocker type fol-
lower found in the in-line engines
like the NH/NT series. Although the
followers differ in appearance, they
both perform the same function
within the engine. The most impor-
tant difference between the tappet
and the rocker-type followers is that
the rocker type follower is adjusta-
ble; the tappet follower is not.

The rocker type follower consists
of a rocker arm to position the roller
of the cam follower over the lobes of
the camshaft. One end of the fol-
lower holds the follower roller and
its supporting pin. The other end of
the follower contains a bore which is
fitted with a bushing and rides on
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the cam follower mounting shaft.
The top of the cam follower above
the roller contains a socket, ma-
chined to accept the ball end of the
push tube. In most cam followers
this socket is fitted with a replace-
able insert of hardened metal. Lubri-
cation is supplied to the follower
roller and the push tube socket
through small drillings in the body
of the follower.

The rocker-type cam followers are
mounted in sets of three, supported
by two shafts located in a castiron
housing. In some engines the same
shaft may support two or more sets
of followers.

The cam followers are assembled
in the housing and are installed
through an opening in the side of
the block. The cam follower housing
is fitted with a gasket and mounted
to the block with capscrews. In addi-
tion to forming an oil proof seal, the
gasket acts as a shim or spacer.
Changing the thickness of the gasket
alters the point of contact between
the roller and the camshaft, and will
either advance or retard the timing
of the valves and fuel injectors.
Changing the gasket thickness be-
tween the follower housing and the
engine block provides an additional
timing adjustment over and above
Ehe timing provided by the camshaft

ay.




Push Tubes

The Push Tubes connect the cam-
followers with the rocker levers. As
the cam follower is raised and low-
ered by the rotation of the camshaft,
the push tube also moves up and
down, transmitting the motion of
the cam follower to the rocker lever.
Most of the PUSH TUBES used in high
horsepower engines are HOLLOW, al-
though SOLID PUSH RODS are found
in some lower horsepower Cummins
engines, like the SMALL VEE.

Notice that the Intake and Exhaust
push tubes are usually identical, but
the Injector push tube is slightly
LARGER for extra strength. This extra
strength is necessary because it
takes more pressure to inject the
fuel than it does to open the valves.

Each push tube has a ball joint at
one end, and a socket at the other.
The socket end of the push tube is
connected to the rocker lever by an
adjustment screw and lock nut
which fits through the end of the
rocker lever.

sometimes a push tube will
develop a small crack and become
filled with oil. Push tubes filled with
oil are heavier, and the extra weight
causes increased wear of the cam-
follower and the camshaft. If you sus-
pect oil filled tubes, drop the push
tube on the floor. If it makes a ringing
sound, the tube is good. If it makes a
dull sound, it’s filled with oil. New
Cummins Push Tubes are quality
engineered and manufactured by
cummins.

Big Cam Vs Small Cam PUSH
Tubes

Big Cam push tubes are shorter
than small cam push tubes. The Big
Cam tubes are also slightly larger
than small cam tubes. The combina-
tion of the shorter length and extra
size provides greater strength and
longer service life.

ReCon Engines
CPL  Models Available

HP PeakTorque Torgue Rise

636  NTC 300 SClll Magnum
637  NTC 350 SClll Magnum
695  NTC 400 SCIll Magnum
633  NTC 300 BClil
632 NTC 350 BClil
625  NTC 400 BClII

Ib-ft @ RPM Percent
300 975 @ 1300 30
350 1065 @ 1300 22
400 1200 @ 1500 20
300 1000 @ 1300 33
350 M75 @ 1300 34
400 1250 @ 1300 25
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Cummins ReCon
Ccomponents

Cummins ReCon offers premium
quality, competitively priced ex-
change components that help get
your customers on the road faster
and keep them running longer. Every
Cummins ReCon component is com-
pletely remanufactured for maxi-
mum reliability and durability.

ReCon Engines

If your customer needs a new en-
gine but doesn't want to pay the
price, recommend a complete ReCon
engine. Cummins ReCon engines are
not just rebuilt, they are precision
remanufactured to deliver like new
quality and performance at a low
price. Replacement parts are 100%
Genuine Cummins Parts. Cummins
ReCon offers a complete line of UP-
RATED engines that provide higher
horsepower, improved performance
and increased resale value. With UP-
RATE your customer gains fuel econ-
omy that pays for itself. More power,
better fuel economy and higher re-
sale value are the benefits gained
with a ReCon engine. All Cummins
ReCon engines are backed by a one
year/100,000 mile, 3600 hour war-
ranty which covers 100% parts, labor
and progressive damage. An addi-
tional 3 year /300,000 mile/10,800
hour warranty covers the block
crankshaft, camshaft and connecting
rods.




Cummins ReCon Blocks

A Block Worth Building On ...

]

ReCon has a premium quality
NH/NT Exchange Block Program.
With ReCon Exchange Blocks you get
ano risk exchange at an affordable
price. If your block requires extensive
salvage or high-risk repairs, ReCon
will still accept it under its BAD CORE
OPTION ... scrapit ... and give you a
high-quality remanufactured block.
The Block program offers a 300,000
mile Nationwide Warranty that's
backed with confidence and conveni-
ence. The Warranty provides six
months (unlimited miles/hours),
100% parts, labor and progressive
damage ... plus an extended replace-
ment warranty for 3 years/300,000
miles honored at over 4500 Cummins
locations.

Cummins ReCon offers you six up-
grade options. For example, you can
exchange your old style Small Cam
Block for a ReCon block remanufac-
tured, using the latest Cummins
Specifications and technology.

L] %'é;ﬂet.ﬁéf'eue'hce
Core Handbook

Remember, all Blocks are accept-
able under the Block acceptance pol-
icy. Damaged block cores require a
slight extra charge as they cannot be
reused, but can be accepted under
the "Bad Block” program. All bad
blocks are scrapped. Check your
Cummins ReCon Core Handbook for
acceptable exchange.

These are the main guidelines for
GOOD CORE acceptance.

1. Assembly is complete and not dis-
assembled.

2. Casting is not visibly cracked or
broken.

3. Part number is offered for ex-
change by Cummins ReCon.

4. Not damaged by rough handling.

Other Block Group components
that are included in the Cummins
ReCon Exchange programs include
the:

« Connecting Rods

- Cam followers and Tappets
» Crankshaft

« Camshaft

Not all programs may be available
toyou. Consult current marketing
program guidelines approved in your
area. Then, make sure your custom-
ers know about the programs per-
taining to them. ReCon offers high
quality, lower cost alternatives to
buying new and keeps your warranty
genuine. See the latest ReCon Fact
Sheets and Core Acceptance Hand-
books for more information on cur-
rent exchange programs.

ReCon Reference

3385363 Camshafts Pocket Core
Handbook

3385282 Engine Blocks Core
Handbook

3385236 Crankshafts
Connecting Rods
Core Handbook

Fact Sheets

Cummins ReCon Camshafts
Cummins ReCon Turbochargers
Cummins ReCon Water Pump
Cummins ReCon Injectors
Cummins ReCon Electrics
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Parts News
Update

WHAT's New For Training
Publications?

OEPL

TWO STEP

Cummins has produced a Two-Step
OEPL slide tape training program,
Bulletin No. 3387323-R,S,T. It is de-
signed to familiarize you with the re-
vised OEPL system. The revised sys-
tem requires a two-step look up
process using an engine’s serial
number as the key. The Two-Step
system electronically records
worldwide shop order information,
thereby increasing Cummins’ ability
to offer you more accurate and up-
to-date service Part numbers.The
new OEPL became effective January
1,1984. The last page of this Parts Pro-
fessional booklet contains a fold out
which is designed to be torn out and
attached to your microfilm reader
for use as a quick training guide.
Also, note the Two Step OEPL system
does not replace the pre-1984 OEPL
cards. Both OEPL systems must be
maintained along with the Pricing
and Engine Family and/or Master
Parts Listing Cards for complete
parts information. This booklet in-
cludes recall materials for this
program.

An Uprate package, Bulletin No.
3387319-R,V*,W** has been designed
to train and familiarize you with the
features and benefits of 9 Uprate




components. The manual includes
Uprate options by CPL, performance
comparisons, Service Parts informa-
tion, Fuel Charts and a complete look
at the contents of Uprate kits.

The manual includes samples of
the Uprate Worksheet. The work-
sheet is designed to be used with
customers to calculate how much
can be saved by uprating older Big
Cam or Small Cam engines to the
latest technology. The worksheets
are available in pads of 25. The Uprate
training Package also includesa1/2"
VHS video tape which introduces you
to the Gold Rush Days Parts Market-
ing program and a training session
on how to use the Uprate Worksheet
with customers.

Hydraulic Variable Timing (HVT),
Bulletin No. 3387305-R, S, T, V*. This
program is designed to familiarize
you with the principles and compo-
nents required for this new type of
variable timing device.

cummins C Brake, Bulletin No.
3387316-R, S, T, V*. This program is de-
signed to familiarize you with the
basic operation of the Cummins
Compression Brake. The program
provides a helpful parts breakdown
for the purpose of identifying its
major assembly items.

C Series Engine Familiarization, Bul-
letin No. 3387317-R, S, T, V*. This pro-
gram is designed to familiarize you
with the basic theory and operation
of the new C series diesel engine.

C Series Fuel Systems, Bulletin No.
3387318-R,S, T V*. This program pro-
vides an overview to the Bosch fuel
systemusedon C series engine mod-
els. The program discusses the basics
of fuel system operation; it includes
the two different fuel pumps and the
17mm injector.

All training publications may be
ordered through your nearest
Cummins Distributor.

* availablein 1/2"video tape
** worksheets

New Products

Premium and Premium Plus
Cylinder Kits

Premium Plus Cylinder Kits are de-
signed for higher engine loads and
lower rpm: carry a 24 month/200,000
mile warranty. Premium Plus Cylin-
der Kits feature a sled-runner piston
and a unique skirt design to reduce
noise. For Full Engine Uprates to Big
Cam Il @ 300 HP, this piston features
a higher top ring groove, which im-
proves combustion efficiency and
increases fuel economy up to .5%.
Premium PIlus Cylinder Kits are now
standard on production Big Cam Il
and IV engine models. Premium Plus
Cylinder Kits also feature an im-
proved ring pack, the standard pack
for the NTC 475 engine. The top com-
pression ring has an inlaid chrome
face and more precise dimensions to
improve sealing and resistance to
wear. It's also made of a tougher base
material to resist ring breakage. The

15

second ring is chrome plated for re-
duced ring and groove wear. Uprate
Premium Plus Cylinder Kits offer
PLUS Protection, Technology, Econ-
omy and Durability. See Service Parts
Topic 85T1-4 for more details and
page 7 of this publication for com-
plete part number information.

Premium Cylinder Kits are de-
signed for normal engine loads and
higher rpm; they carry a 12 month/
100,000 mile warranty. Premium Cylin-
der kits are the perfect choice for
line haul and city operations where
engines are consistently operating
at normal loads and 300-400 rpm
above peak torgue. These kits apply
the latest technology to Small Cam
and Big Cam | and |l engine models,
and can provide up to a 3% fuel econ-
omy improvement. Premium Kits
feature a non-cutback, deep valve
pocketed piston design. The piston
skirt is a barrel and cam design for
thermal expansion during engine
operation. The ring pack is specifi-
cally designed for normal load/high
rpm operation to achieve maximum
performance and fuel economy.The
top ring is keystone shaped, barrel
faced and chrome plated. This design
creates a self-cleaning action on the
power stroke to keep the ring free
from carbon build-up. The second
ring is cut-back, with a 2 degree
tapered keystone shape to scrape
excess oil from the cylinder walls. The
cutback design permits the ring to
twist, which enhances blow-by oil
control. The second intermediate
ring is not cut-back but has the 2 de-
dree tapered face. The oil control
ring has chrome plated rails and
backs and is equipped with a ser-
pentine expander. The serpentine
expander maintains uniform ring
pressure on the cylinder wall. This
ring has large oil drain slots that re-
main open to prevent excess oil from
flooding the intermediate oil rings.




Both the Premium and the Premium
Plus Cylinder kits feature the Non-
Cutback design pistons. Remember,
this feature reduces the dead air
Space above the top ring groove
which benefits combustion effi-
ciency. Both pistons have Ni-Resist
inserts castinto the top ring groove
to resist heat erosion and wear.
Every Cummins Piston has this insert
bond ultrasonically inspected for
maximum reliability and durability.
Let's take a moment to reinforce
what we learned in the cylinder kit
section of this publication about Lin-
ers.

EXTENDED PRESS FIT

BEAD FOR HEAD
GASKET ™=

PRESS FIT LINER

Both Premium and Premium Plus
Cylinder kits are packed with the
Extended Press Fit Liner. The Ex-
tended Press fit liner is 53% longerin
the counterbore press fit area. The
benefit is extended counterbore life,
which lowers your overhaul costs.

Air Compressor Kit
® uM}.\ﬁf_ "
o cd " —
cOHE -

Uprate your 13.2 CFM Air Compres-
sor with the redesigned Head and
Valve Kit.

New

kit provides greater cooling capacity

The newly designed head and valve

and more efficient air discharge and
heat transfer.

The head still has a self-contained
water passage, butits’ size has been
increased 3-fold. This improvement
drops the discharge air temperature
by as much as 30 degrees fahrenheit
over the previous design.

The Discharge Valve Seat is press-
fit directly into the cylinder head.
This further improves heat transfer
from the valve components. Also,
notice the 9-hole air flow design
which produces a more efficient air
flow pattern. This kit also includes a
new air discharge valve seat that
doubles the discharge area in and
out of the cylinder. This new dis-
charge valve produces less restric-
tion, thereby increasing air delivery
by as much as 6%.

Cummins air compressor designs
do not require separate air cleaner
systems. The compressors intake air
system may be integated to the en-
gine, which eliminates the need for a
second air cleaner.

Product Consolidation

Cummins has introduced a new L10 Rocker Cover Gasket Kit.

3801642 Valve Cover Gasket Kit oTY.
3034855 Rocker Lever Cover Gasket 1
3034856 Isolator, noise 14
3335042 Hexagon Head Capscrew 14

This kit contains all items needed
to replace the old style Rocker Hous-
ing Cover Gasket Part No. 3032514.
Reference Service Parts Topics
85T17-3 and 85T3-2 for complete de-
tails.

L10 ... Cummins has released a new
Upper Engine Gasket Set, Part No.
3801641. This Gasket set replaces
Upper Set, Part No. 3801141. The dif-
ference between the two sets is the
new set excludes the Rocker Housing
Valve Cover Gasket Part No. 3034855.
It has been found that this new com-

position style Valve cover gasket is
re-usable. Therefore, it is not neces-
sary to replace this gasket each time
the covers are removed. It has been
found that this gasket may be re-
used several times before it must be
replaced with a new gasket. Remov-
ing this re-usable Valve Cover gasket
from the new Upper Set represents
about a 25% savings over the old set.
Cummins continues to cut your
costs through product improve-
ments and Kit consolidations. Note:
use old stock to depletion.

Part included in the new L10 Upper Engine Gasket Set:
ITEM ITEM NAME oTY.
3801641 Set, Upper Engine Gasket
S- 684 Washer, Plain 8
145504 Seal, O-Ring 1
3017730 Gasket, Exh. Mfid. Cover 1
3026155 Gasket, Exh. Mfid. 6
3028539 Gasket, Connection 2
3028551 Seal, Exh. Mfld. 2
303914 Gasket, Rocker Lvr. Housing 1
3044502 Gasket, Cylinder Head 1
3600882 Gasket, Cover Plate 1
3600883 Gasket, Connection 2
3755739 Gasket, Turbocharger 1
3755843 Gasket, Turbocharger 1
3765575 Gasket, Turbocharger 1
3821272 Washer, Plain 7

16




Product
Improvement

cummins is releasing a new L10 Cy-
linder Block Assembly, Part No.
3801665. This new assembly super-
sedes Part No. 3801532. The offering
of this new Cylinder Block Assembly
Part No. 3801665, creates a cost sav-
ings to the customer, because the
capscrews are re-usable and have
been excluded from the assembly
kits.

Parts Marketing
Program

Cummins Gold Rush Days

Staks your claim to Cummins.
Morg Power « Better Fusl Bconomy = Longer Lifa = Greater Resalo Value

This Parts Marketing program
hegan June 1, 1985, and continues
through December 31st, 1985. The UP-
RATE marketing program features
sales incentives and training support
materials. The sales portion of the
program includes a customer
sweepstakes complete with sales
pullboards and a mystery caller. The
training support includes an Uprate
manual and a video tape.

Full Service Dealers
Sales Dealers
Service Center

Publication Date May, 1985

PM-FSD-010-S
PM-SD-010-S PM-SD-(110-C
PM-SC-010-SPM-SC-010-C

us Canada
PM-FSD-(10-C

The Gold Rush Sales Pullboards are
designed to provide a sales incentive
for the nine Uprate components. For
complete details on participating in
the Cummins Uprate program, con-
sult these Part Marketing Announce-
ments.

The nine featured Uprate compo-
nents include the:
+ Pulse Exhaust Manifold
« HT3B Turbocharger
« DFC Lubrication System
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Aftercooler
Flangeless Camshaft
C BRAKE
super Single Air Compressor (Head
and Valve Kit)
Premium/Premium Plus Cylinder
Kits
- Recon Engines

Consult the latest Uprate manual
for the benefits these components
provide. The manual provides an in-
depth look at how uprate pays for it-
self by providing:
- Increased fuel economy
- Higher Performance
« Fleet Standardization
- Greater Resale Value

Uprate components and kits can
be added anytime. Uprates is Cum-
mins' way of ensuring its customers
that the products you buy today are
not obsolete tomorrow. Cummins
makes the latest Uprate technology
available for most NT 855 cubic inch
Small Cam | and Big Cam [, Il and lll en-
gine models.

Be a Parts Professional

Design changes occur due to
cummins' ongoing research and
product development. A parts pro-
fessional should be aware of all prod-
uct improvement, so stay up to date.
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Parts Professional Accreditation Exam Instructions

1. Complete the examination, make sure to check only one answer PER Questionin the ( ) provided.

2. Ifyou are already enrolled in the Cummins Parts Professional Program please fill out only your name and
address in the boxes below and check the information at the bottom of this page.

3. Ifyou are not currently enrolled please fill in the enroliment information below. Print clearly, and make sure to
provide your place of employment and your social security/insurance number.

4. Score an average of 90% or better on the first 4 exams and earn a Cummins Parts Professional jacket.

Dist.code [ | | | | | peatercode| | [ [ [ ] oem [ TTTT]

vourName! | ] 1] T | iSRS T T T [ 1 [ eis]
%o, Rombee [l <11 | AT e SRR L T 1. T | [ T
Home adaress - |} .| ] SRR Rl T PR T o Tl Tl nslitlisalied
etty<[< fos o] | NIESRIRRE ) 2 o A
stateprovince/Country [ [ T T T [ [ [ ] zoc [TTTT ]
Empioved By | ][] [ § 1 Lefill ffed ] 1| PO ]
adaress,, | ] [ el ef e PRI 1 [E e S S
aty | | | | [SJCECEIDSIEESRRTT 7 | |
saterprov | | [ | [ [ [ [] zepc[ [ [T]T]
e e O OO o L L T T
R T O N 6 O R = ) R S e e e
ay | [ 1] | dosiilslelielsdisl siipel | 1™
staterprov | | [ [ [ [ [ [ | zopc| | [ []]]
Parts Professional Exam
( ) Idid not receive Bookiet #1. Please send me a copy. S e i o e
Please allow 4-6 weeks for verifications and handling. z ; gﬁmg‘,}g‘;gncgdpnem[l)rl}sstrg)%:fg:
z ; ggw?srézeec?ﬂﬁummlns Service Center
Tour St S () Other (specify)
Turn Page, Begin Test
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1. Top pistonrings are plated for
longer wear.
A. ( )chrome
B. ( ) molybdenum
C. () titanium
D. ( )barrel

2. Fatigue resistance, Conformability,
Embedability, Corrosion Resistance and
Compatibility are all important qualities
possessed by Cummins :

A. () O-Rings

B. ( ) Head gaskets

C. () Rod and main bearings
D. ( )Cylinder liners

3. Field rehoning will restore the lubrite finish in
acylinder liner.
A. ( )True
B. ( ) False

4. The major difference between Big Cam llland
Big Cam IV cylinder block is:

A. ( )Alloy metals

B. ( )Saddle design

C. () Bearing offset

D. ( )Ventholein coolantfill area

5. The initial point where all manufacturing and
machining dimensions of the cylinder block
are made is:

A. () Fuel pump cast surface

B. () Main Dowel at the front fuel pump side
of the engine block
C. () Head gasket surface
D. ( ) 0il pan bolt holes
6. The use of the extended press fit cylinder
liners:
A. ( )Increases engine power output
B. ( )Increases the original life of the block
counterbore
C. ( )Increases the length of the block
D. ( ) Decreases engine weight
7. Big Cam rods cannot be used in Small Cam
engines.
A. ( )True
B. ( ) False

8. The difference between Big Cam and Small
Cam rod bearings is:
A. ( )Alloy materials
B. ( ) Barrier layer
C. ( )0ilhole location
D. ( )Tang location

9. Big Cam push tubes are
Cam push tubes.
A. ( )Shorterand larger
B. ( )Longerand shorter
C. ( )ldentical to
D. ( )Onlylonger

10. The centrifugal casting process used in
manufacturing Cummins liners:
A. ( ) Maintains better control over liner
metal density
B. () Holdsin heat
C. ( )Insulates against the coolant
D. ( )Stretches the metal

than Small
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13.

14.

158

16.

17.

18.

19.

20.

The cross hatch hone pattern used in

Cummins liners:

A. () Produces minimum friction

B. ( )Allows for faster break in

C. ( ) Creates microscopic pores that hold
the proper amount of oil

D. ( )All ofthe above

Bearings are slightly larger than the block bore
to produce:

A. ( )Spread

B. ( )Spalling

C. ( )Crush

D. ( ) Bearings movement

The camshaft surfaces are called the intake,
exhaust and injector lobes.

A. ( )True

B. ( ) False

The crankshaft rotates at the same speed as
the camshaft.

A. ( )True

B. ( ) False

The part numbers for camshaft keys are

contained in the:

A. ( )Shop Manuals

B. ( )Parts Catalogs

C. ( ) CPL Manual

D. ( ) Fuel Pump Code and Calibration
Manual

The camshaft bushings used in Big Cam
engines are all the same.

A. ( )True

B. ( ) False

Changing the gasket thickness between the
camfollower housing and the engine block
provides:

A. ( )Increased oil leak protection

B. ( ) Extended service life to the cam
followers

C. ( )Ameans to make up for excessive
camshaft wear

D. ( ) Additional timing adjustment

Uprating to the new crown cam follower roller

design:

A. () Requires new roller pins due to bore
diameter chianges

B. ( ) Causesatiming change

C. ( ) Changesroller side clearance

D. ( )Should be donein a complete set

Some new design Cummins pistons feature a

raised top ring groove to:

A. () Reduce the dead air space above the
top ring groove

B. () Improve combustion

C. () Improve performance

D. ( )All of the above

Blocks that are cracked or damaged cannot be
accepted by Cummins ReCon as core

exchanges.
A. ( )True
B. ( ) False




22.

25.

24,

25.

Cummins has recently standardized its “EP"
liner 0-Ring seals.

A. ( )True

B. ( )False

Old style liner O-Ring seals can be intermixed
with the new style O-Ring seals.

A. ( )True

B. ( ) False

Premium pistons are:

A. () Non-cutback and valve pocketed

B. ( ) Available for Small Cams and Big Cam |
and Il models

C. ( ) Barreland Cam design

D. ( )All ofthe above

Premium cylinder Kits carry a 12 month/
100,000 mile warranty.

A. ( )True

B. ( )False

Premium cylinder kits are recommended for:

A. () Normal engine loads and higher rpm
applications

B. ( ) Applications that consistently operate
at 300-400 rpm above peak torque

C. () Uprating Small Cams and Big Cam | and
Il engine models

D. ( )All of the above

20

26.

27.

28.

29.

30.

The Premium Plus cylinder kit carries a 2 year/
200,000 mile warranty.

A. ( )True

B. ( )False

The premium plus cylinder kit is:

A. () Offered as an Uprate kitand is
recommended for higher loads and
lower rpm operations

B. ( ) Packed with the new extended press

fitliner
C. ( )Available for most Small Cams and Big
Cam | I, llland IV models

D. ( )Allof the above

The newly designed 13.2 CFM air compressor

head and valve Kit:

A. () Provides greater cooling capacity

B. ( ) Drops the discharge air temperature as
much as 30 degrees fahrenheit over the
previous design

) Produces more efficient heat transfer

) All of the above

top of the liner:
) Protrudes slightly above the block deck
} Is machined undersize
} Fits directly under the counterbore
) Fits loosely

purpose of the Serpentine Expanderin
piston oil ring is to:
) Maintain uniform ring pressure
) Keep the oil drain slots open
)BothAand B
) None of the above
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TWO-Step
OEPL

Many of you have already received your new OEPL (Original Engine Parts List) microfilm card
systems and are probably wondering, "whats the difference between the old OEPL system and
the new system?” Well, the new OEPL cards are different; it's a TWO-STEP system.

This fold-out is designed to assist you with the essentials for filing and using the TWO-STEP system.
The TWO-STEP system utilizes two cards, the ENGINE SERIAL NUMBER CARDS and the ORIGINAL ENGINE
PARTS LIST CARDS. This new way of organizing parts information requires you to know the engines
serial number and to acquire and then record the Shop Order Number. The OEPL then becomes
Shop Order Driven. Many engine serial numbers may be built to the same shop order. The Two-
Step system provides more information and is easier to access once you get used to the process.

The TWO-STEP system does not obsolete the OEPL you already own. You will need to maintain
and use both the OEPL and the TWO-STEP systems. The TWO-STEP system is current for engines
built after Dec. 31, 1984 and the original OEPL cards for engines built prior to this date. Both
systems require the use of the MASTER PARTS CARDS when a part or an assembly number cannot
be located using the Original Engine Parts List Cards (OEPL).

This pamphlet is also used as recall for the Two-Step OEPL training program, bulletin No. 3387323-R,
S, T.Itis also recommended that this pamphlet be used as recall material in your work area until
you become familiar with the usage and maintenance of the Two-Step OEPL system.

Cummins Engine Company, Inc.
Box 3005 Bulletin No. 3387323-R

Columbus, Indiana 47201-3005 Printed in USA 9/85

B

T

T



Original
Engine

e Expanded Data
Parts : - - ¢ Options Listing

. -1 e e Master Parts Group
* Noun Names

The OEPL is a segment of the total Cummins Cummins recently improved the OEPL system. The
microfilm system and lists the major assembly "Two-Step” system utilizes two cards an ESN Index
parts for engines built during the 1960's through Card and an OEPL Parts List Card.

December 31, 1983.

Now, locate the correct OEPL card and grid location Verify the Shop Order and the build date by check-
for a specific shop order number. ing the OEPL Page header against the information
which you recorded.




F-11149854

L0 I TR T [ e e
=M (R E L

Eng.ine / == e U Esn. sn?.es
Serial ¥ g
Number

The Two-Step system records worldwide shop The ESN index cards are headed with specific
order information. Please file these two groups of engine serial number prefixes, which are associated
cards behind their respective color coded index to specific grid rows. The grid rows are your access
tabs; and file them separately from the pre-1983 to an engings shop order number.

OEPL system.

CODLING SYSTEM 08

189562 GASKET, WATER PUMP
196967 SHAFT, WATER PUMP
AR12732 SEAL & SEAT ASSY, WTR PM
AR12966 PUMP, WATER
3002483 IMPELLER, WATER PUMP
203408 SPACER, ADJUSTING SHEAVE
180381 GASKET THERMOSTAT HSG.
180381 GASKET THERMOSTAT HSG.
196964 GASKET, WATER INLET CONN
201737 THERMOSTAT
214189 CONNECTION, WATER INLET
3013778 GASKET, CONNECTION
3016042 HOUSING, THERMOSTAT
3017392 COOLER, OIL

Scan the OEPL page for the correct master parts Once you've located the master parts grouping
list grouping that pertains to a specific assembly record the part number you need.
or part.

| il
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ESN 11150650 THRU ESN 11150715
" Builg Microfiche

Card Grid &
No. id.

S026060
28FEB84

First locate an engines serial number on the ESN
Card and record the Shop Order Number, Build Date
and OEPL Microfiche Card and Grid location.

If the number is not listed, record the assembly
number. Then proceed to the Engine Master Parts
List cards to break down the assembly. The explo-
sion will identify the specific part humber.

ESN 11150650 THRU ESN 11150715

Fuel Pump Config. CPL irst ___ Second _
Part Calib Nq. No. Shop
No. CQ ! ;

The ESN cards provide expanded data. Record all
necessary information and return the card to the
ESN file.

Practice using the Two-Step Cards. Theres an exer-
cise on the flip side of this sheet.
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EXercise

ENCINE SERIAL NUMBER INDEX CARDS

1. Record the fuel pump part number and calibration code for Engine Serial Number
1278602 , also record the control parts list (CPL)

number

2. Locate Engine Serial Number 33109478, record the ESN Index Card Number and its grid location

, record the Build Date
determine if the engine has a Second Shop Order revision,

, and

3. Record the Shop Order Number, , Revision Number,

Microfiche card and Grid Location,
and the Build Date,

for ESN 11278607.

OEPL/ORIGINAL ENGINE PARTS LIST

1. Record the Turbocharger part number for ESN 11253654

2. Record the Piston Part Number

number for ESN 11278640.

PC/PRICE CHANGE

1. Record the Flywheel Housing Part number,

, and the Injector part

and the

Fleet price for ESN 11278602.

SUPERSEDING

1. Determine if part number 181094 has been superseded
record the current part number

, If it is superseded

MASTER PARTS LISTING

1. Record the Water Pump Part number for ESN 11150675

Master Parts Cards and record the Water Pump Impeller number

, broceed to the




Answers To The Most
Asked Questions
concerning The Cummins
Microfilm System:

1. What is the bulletin number for the annual Microfilm subscription service?

The bulletin number for the Cummins Microfilm is 3379636.

2. What is the cost of the annual subscription service?

The subscription service is $130.00 per year and is billed each February. It provides you with
the monthly OEPL updates, price change information, Master Parts listings, and Service Parts
Topics.

3. What is the bulletin Number for the complete 42X Cummins Microfilm system, and what is
included with the system?

The bulletin number is 3379640 and costs $500.00.

Includes all updates for the remainder of the year.

Includes complete set of cards plus the B and C Series data.
Includes trays, tabs, separators, instructions and filmcard booklet.

4. Is a separate microfilm system available for B and C Series users only?

Yes, these cards may be ordered separately, bulletin number 3822018 B and C cards include:
complete set of cards available 4th quarter 1985.

Tray system only.
Instruction booklet (Multi-language).
Initial subscription is $75.00 with updates for remainder of the year.
Yearly subscription is $50.00 billed in February.
5. How often does Cummins mail update cards?
Once a month.
6. Does Cummins still offer the binder system?
No, it has been discontinued.
7. Are the new TWO-STEP OEPL Cards filed in the same tray with the other OEPL system cards?

It is best to file the two systems separately as they have different instructions for usage.
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Recent Block Group Changes to Review

85T1-9 Liner Seal, O-Rings
85T3-2 L10 Valve Cover Gasket
85T17-3 L10 Gasket

85T1-10  Main Bearing Washers and Dowel Rings

85T3-3 Rocker Lever Shaft Plug

85T3-2 New L10 Valve Cover Gasket

82T1-5 Main Bearings and Thrust Rings

82T1-12  Big Cam Camshaft Gear and Bushing Improvements
82T1-14A Design Change on NH/NT Camshaft

83T1-6 Crankshaft Fillet Radius Change

82T1-5 Bearings to be Used with the new Crankshafts
84T4-1A  Valve and Injector Cam Follower Roller Design
3379031-R Technical Overview of Camshaft Durability

82T1-6 Camshaft Bore Cup Plug and Camshaft Bushing Installation
81T1-10 Camshaft Keyway Standardization (Small Cam)
81T1-20 Camshaft Bushings

80T1-2 Obsolete Camshaft Support Bushings

80T1-6 Introduction Flangeless Camshafts (Preproduction)
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