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Modol Differences

Since its inception in 1942, the R-2000 hes been produced as & military
engine for use in the C-54 sirplone. Just as the C-54 airplane designntions
have changed for varying configurations of the cirplane, the R-2000 designa=-
tions have changed from the original model R-ZOOO:EJ to R=-2000-7, =11, =9,
end 2SD13G,

The changoe in engine designation, implies either a change in rating or
sufficiont chenge in structure to warrant & seperate bill of materials. The
largest designation number doss not nocessnrily indicate the latest model, and
in the case of the R-2000, the =9 is a loter model than the -1l.

The R=-2000=-3 was supersaeded by the R-2000-7 to introduce some mechanical
and operating improvemsnts. While continuing with development, we were askad
by the Army to increase the ratings and at the same time, increase the high
blower critical eltitude, This brought forth the R=2000-9 model which con=
teined cxtensive design changes to improve mochanical strength, and to overcone
other weaknesses czusing service difficulties in the older models. A new
suparcherger achieved an apprecisble guin in high blower critical altitude.

The Army, due to the immediate necessity of improving the altitude per-
formence of the C-54 for certain ATC requirements, requested thut we build en
intermedicte model utilizing, in effect, the new supercharger on the R=-20C0-7
in order to get & limited quantity of high eltitudo ingines in service before
the rather complotely changed R-2000-8's could be producsede. This resultad in
‘the R-2000-11 model.

Outlined herecin is a summary of the improvements end design changoes
which appear in the 28D13G engine now in production. The reasons for making
these chanpes ere, in most cases,indicated in the toxt. From constant study
of service troubles experienced in earlier models have come new ideas and
techniques designed to minimize service failures and to freilitate ovsrhaul,
The new features incorporated in this cnginc do not come as rodical changes
but rather as forward steps in the process of continuous development of Pratt
and Whitney engines.

A. NOSE SECTICN

l. Front Reduction Drive Coupling

Pitting snd spelling of the splines on the reduction drive couplings,
which is coaused by high localized pressures, is being alleviated by
Parko=Lubrize,

2. Intermediate Reduction Drive Coupling

The Parko-lubrize process is also employed on the intermediate re-
duction drive coupling to provide protection from pitting und spalling.
Furthermore, this coupling is smaller and lighter than in some earliesr
models.
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Reduction Drive Rear Coupling

The reduction drive rear coupling in the 2SD13G engine is mated to
internal splinecs in the crankshaft rather then to external splines as
used in tho =7 engine. This change has been dictated by the use of
plain crankshaft main bearings. It further makes possible a simpler
design for the reduction couplings as & unit,

Propeller Shaft Rear Bearing

The rear support bearing for the propeller shuft is incorporated in

the reduction drive front coupling, It is e stecl-backed silver-locded
beering and was adopted because of its greater dursbility. It has
groater bearing surfuce than the roller type, rosulting in better lord
distribution.

Propsller Shaft

Splines on the propeller shaft (propeller end) aro now being shot pecned
to give increased durability.

Ignition System

The 2SD13G usos either the same type of filled hamess and rigid high
tension leeds as the R-2000-9 or & cadmium plated tubular harness with
flexible hirh tension loads.

Radio noises which freguently were cuesed by improperly mated surfaces
aro being minimizcd by inoreasing contact areaus, and, on the distributor
housing by a braided wiro loop in the cover which fits into o groove

in the housing when the cover is in place. In addition, the number of
securing scrows at thesc surfeces has been increased.

To reduce condensation of moisture inside magnetos, & new ventilating
system hus been developed, It is expected to appear soon on production
engines, This system passos cold air from outside the nose section
through the magnetos and vents it through pipss leading to outside the
accessory section. The direet flow of ventilatin; eir from front to
rear groatly facilitates drainage of moisture from the ignition systom.

Automatic Spark Advence System

The 2SD13G engine is equipped with & mechanism which autometically
shifts the spark advance from 25 degrees to 37 degrees befors piston
top center when the engine is oporated in the cruising ranges At the
same time the mechanism lsans the fuel=cir mixture through & two-
position automatic loan valve unit. This provides for an inorease of
approximately four to seven per cent in cruise economy.

This equipment has not yet been released for use pending the results
of service tests.



8. Front 0il Pump

A now front oil pump having greater ceapacity has been developed and
will appoar in production models of the 28D13G in the near future.

B. POWER SECTION

l, Velve Actuating Cams

The cam incorperated in the 2SD13CG engine is an improvement over theso
used in some earlier models, It provides greater valve overlap, thus
resulting in increased volumetric efficicncy. As & further improvemc.t,
the contour of the ramp hus been lengthened te provide smoother cum
action. This in tum reduces flaking of tha cam track. Furtherors,
this can hes a greater number of driving teeth to sliminate tooth
pitting on the driving pinion.

2. Front Valve Actuating Cem Bearing

A new type cam bearing is employed in this latest engine. Earlier
engines were made with the fremt cam becring integral with the front
main bearing liner. It was supported by the cam bearing support which
also, by means of splines, prevented the bearing from turming.

The latest ongine is made with & boss which is integrel with the front
mein crenkemse section. This boss supports the cam bearing ond is
provided with studs tc prevent the tuming of the benring. This change
oliminetos the cem bearing support,

3. Cxlinclars

The cylinder heads used on all R-2000 enginos ere basiocally the same
a8 those used successfully on the R=2800=B engines,

e« Cylinder barrels

On the 2SD13G engine & new design of cylinder burrel is being used,
This involves the use of an aluminum muff shrunk on the burrol,

This muff, having grenter fin area and better heuct conductivity thrn
steel, pives improved cooling characterirtics and tends to reduco
ring end piston wear,

Changing to muffed cylinders nocessitated re-designing various
parts of the engine that ers on or adjacent to the oylinders. For
this reason new doflectors, a new main cil sump with re-desijmed
sump bracket screw, & new main oil pressurc pipe, and & re-designed
oil scavenge pipe are used on this engine, Cylinders arec hcld on
with 9/16" hexagon nuts and pal nuts. A revised method of clamping
and routing primer lines has been developed to prevent breakage

of theso lines, This change is expected to appear on production
engines in the near future,
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Exhaust wvalves

In line with tho changes made tc improve cam action, an improve~
ment hes been made in the exhaust valves themselves, This ime
provenent is one that proved successful in the R-2800-C cngine
end it should give good performence in the R=-2000. It consists
of making the valves thicker in the tulip secticn.

Exhoust walve guides

Tho exhaust vnlve guides in the 2SD13G onpinc are made of bronze
and are provided with a stoel flanpe at the lower end to prevent
turning of the exhaust valve guide bess. This fuide is safeticd
by 2 snap ring.

Velve tappets

The tappets are lighter in weipht than thosc uscd on scme earlior
mocels, bringing about & totel recuction of 43 pounds in the

weight of the twonty-sight tappets. Not only does this meke o
lighter aengino, but it meterially reduces inertia loads cn the crmo,

Spark plup insorts

Stainless stecl helicoil sperk plug inserts are used to prevent
plug sticking, to strongthen the eylinder, and to recuco the corrce
sion which fraquently occurred with bronze bushings.

Rocker box scaven 51“5

In order to simplify the rocker bgx scavenging system and reduce
engine weight, the rocker sump has been eliminated, Drain oil from
the front and rear cylinder rocker boxes on the underside of the
engine is brought to a small drain manifold on No. 8 cylinder head.,
This manifold is connected by a suction pipe to the front oil pump
to provide for scavenging. This change results in a further weight
saving amounting to approximately three pounds,

Rocker box covers

The material used in the 2SD13G rockor box covers is sand cast
aluminum, The improved strength of this type of cover has mater-
ially reduced oil leakage.

Pistons and Piston Rings

A new design of piston used on the 2SD12G engine has & number one
compression ring with & fifteen degree wedge angle und narrower
faces on the second and third compression rings. In addition,

the third compression ring has & thres quarter degres seraper edge,
All rings have increased gaps. Theso changes have been made to
inecrease ring life,
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4, Min Beari.n;a

The 28D13G engine incorporates steel-backed, silver-leaded mein bear=-
ings of the type used on the R=-2800-C engine. The front and re.r bear-
ings are pressure lubricated. The center bearing is & floating one
having two bearing surfaces that are lubricated by splsh cils Plain
beerings of the type used in this engine give & maximudl of contact area
for a minimum of spaco.

65, Crankease and Crankshaft

The incorporation of plain bearings produces a stronger crankoase be-

cause the diameter of the main becring hole is smeller than where the

roller type is used. Likewise, the crankshaft has larger end stronger
Jjoumels,.

Further increrse ir the dursbility of both crankease, (conter section
only) and crankshaft is provided by shot peening.

A front crankcase is used having the passages for the drainage of oil
from the nose soction at & higher level., This prevents abrormcl amounts
of oil from entering the power section,

Another crankshaft change consists of not having eny squirt hole in
the crankshaft-to=propeller=shuft oil transfer tube. This tends to ro=
duce oil flow and permits better scavenging.

6« Master Rod Bcnrirﬁ

Mastor rod. bearings have besn strengthened by the use of nickelechromg=
molybdenum steel for backinge This tends tc reduce the pessibility of
flange breakage which sometimes occurred in earlier models of the
R=2000 engine.

BLOWER SECTION

1. Supercharger Efficiency

Supercharger off'iciency has been improved through a re-design of the
impeller to reduce heating of the fuel air charge. This was accom=
plished by reducing thoe height of the impeller blade tips. It re-
sults in a higher rate of flow for a given menifold pressure.

2, Impeller Shaft Oil Seal Rings

Because impeller shaft oil seal rings were cccasicnally wearing to

the point of leankage in early R-2000 engines, it wes decided to lead
plate these rings. This is now standard prectice for a1l R=2000 models
in production,
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INTERMEDIATE REAR SECTION
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4.
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Supercherger Drive Clutch

Barly models of the R-2000 engine (=3 and =7) incorporated clutchas
having sludge baffle plates socured by three screws. Ring lincrs were
integral with clutch cones and sludge baffle plates acted as ring
carriers,

The latest engines have clutches crntaining no baffle plates but in-
corporeting ring carriers held in place by ten rivets to provide
greater strongth.

Clutch Desludging

Sludge ccllection in the clutches is roducod by & ersepor gecr which
hes given excellent service in R=2800 engines. This gear rotates at
& different spsed froem that of the eclutch goar. A bleed holes in tho
oreeper gear aligns itself momentarily with ench of the bleed h-lss
in the clutch gear and the preossure oil within the clutch spurts cut
carrying the sludge in the clutch with it.

Clutch Pinion Gear

The pinion gear, which cn sarlier enginos was splined to the clutch
shaft, has now been made integrel with the shaft. This eliminates
spline woar at this location.

Grooved Diffuser

In ordor to provide even better waporizeticn in the 2SD13G encine,
annular grocves are machined in the intermal surfuce of the diffuser
insert. Unvaporized fuel running clong the wall of the blower throat
is picked up by these grooves and subjected to turbulent air, freil-
itating vaporization and distribution.

Fuel Feed Valve Spring

A heavier and longer fuel feed valve spring is being used on tho
28D13CG engine to raise the opening pressure of the fuel feed valve and
give greater fresdom from vapor troubles in the fuel system,

REAR SECT ION

0il Pump

A higher speed oil pump is provided in the 28D13G engine, to incroase
pump capacity and to rolieve a marginal condition which existed in
some earlier models in both the pressurc end scavenging stages,



Model Designations
Nose Sccticr

Frent Reducticn Drive Coupling Splines
Intermediate Reducti~n Drive Ccupling
Cranksheft Driving Splines

Propsller Shaft Rear Boaring

Prepellor Shaft Splines (Propeller End)

Igniticn Hi.rness

High Tensicn Leads

Magneto Vent Systom

Automatio Spark Advance System

Front 0il Pump

Twin Wasp D Series Engines

Surmary of R=2000 Producticn Design Changos

Plain
Plain
Extemal
Roller
Flain
Filled

Flexible
Ventod to

Blower Throat

No

Original
Design

=7

Plain
Plain
Bxternal
Roller
Plain

Filled
Floxible
Vontod to

Blower Throat

No

Original
Design

=11

Plain
Plain
Bxtermal
Roller
Plain
Filled
Flexible
Vented to

Blower Threat
No

Original
Design

-9

Purko-Lube
Porko-Iuhe
Internal
Silver=-lsaded
Plain

New Fillad

Rigid

Vented to
Blower Throat

Yes, with

super lsan

Original
Design

28D13G

Parko-Lube
Purko=-Lube
Internal
Silver-leaded
She t=peenad

YNew Fillad
or Tubular

Rigid or
Flexible
Improved
See Text
Yes, with
super lean

Increased
Capncity
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Twin Wesp D Serics Engincs

Summary of R-2000 Production Design Changes

Mocel Designeti-ns -3 =7 =11 -9 28D13G

Power Section

Cams Orijzinal Original Inproved lobes Seme as =11 Same as =9
Desifn Design an? timing but with more
teoth
Cam Reduction Gears Single Dual Dual Dual with Dual with
addad teeth added testh
Front Cam Boaring Support Supported by Supperted by Supported by Integrel with Integral with
Moin Bearing Main Bsaring Main Bearing Cronkease Cronkcase
Support Plate Support Plate Support Plate
Cylinder Eerrol Steel fins Stecl fins Stocl fins Stecl fins Aluninun
muff
Cylinder Hold down Nut Interncl Internal Internal Internal 9/16" Hoxe
. Spline Mut Splino Mut Spline Nut Spline Nut with Pal Nut
Cylinder Deflectors Original Original Ori;inal Original Clamped to
Design Design Design Desin Flange
Mein 0il Sump Fabricated Febricated Fabricated Cast Fabricated
Sump Vent Pipe Original Original Original Special to go  Original

Design Desin Design with cast sump Design




Model Designetl-ns

Sump Bracket Scrow

Main 0il Pressuro Pipe

0il Scavenpe Pipe

Primer Tube Clamps
Bxhaust Valves
Bxhaust Valve Guide

Valve Tappets

Spark Plu; Inserts

Twin Wasp D Sories En;ines

Sunrary of R-20C0 Procuction Design Chanpes

=3
Original
Desipn

Oripinal
Desim

Origzinal
Desim

Orizinal
Desim

Original
Desin

Bronze

Hecvy wall

Bronze

-7
Orizinal
Design

Oririnal
Dosim

Ori;inal
Dosign

Original
Desirn

Origzinal
Desiin

Bronze

Heuvy wall

Bronze

-11
Original
Dasim

Orizinel
Desim

Original
Desim

Oripinel
Desin

Same as
R-2800-C

Bronze

Heavy well

Brenze

-9
Original

Dosign

Oririnel
Dosin

Original
Design

Original
Design

Samo as
R-2800~C

Steel with
bronze lining

Light wall

Helicoil

28D13G
Changed to
fit muffed
eylinder
Changed to
fit muffed
oylinder
Changed to
£it muffed
cylinder

Strengthensd
Stme os
R=-2800-C

Bronze with
steel flange

Licht wall

Helicoil



¥ocol Desimations
Rocker box Seavauging

Rocker box Covers

Piston and Rings

Main Boearings

Crenkease

Front Crankense Section
Cranksha ft
Crankshaft-to-propeller shaft oil

transfer tube

Master Rod Bearings

-4

Twin Wasp D Series Enpines

Sumiry of R-2000 Procduction Desirn Changes

-3

Rocksr box
Sunp

Macnesiun

Ori;inal
Design

Roller

Original
Design

Drein from
nose

Original
Hs squirt
hole

Stesl backed

-7

Rocker box
Sump

legnosiun

Original
Desin

Roller

Originel
Design

Drain from
nose

Same as -3
Hs squirt
hole

Steel backed

-11

Rocker box
Sump

Manesium

Orizinal
Design

Roller

Orizinel
Design

Drain from
ncse

Same as -3
Has squirt
hole

Steel backed

-9

Manifold

Alwainun

Original
vesipn

Silver-leaded
Strengthened
Drain from
nose
Improved

Hs squirt
hole

Ni-Cr-Mo
Steel backed

28D13G

Manifold

Aluninum

New Design

Silver-lendad

Strengthened
See text

Higher Drain
from nose

Improved
See text

No squirt
hole

Ni-Cr-io
Stecl backed



Mocel Designations
Blower Section

Impaller

Inpeller Shaft 0il Seal Rings

Intermediate Reer Section

Clutch

Clutch Deslucging Creeping Gear

Clutch Pinicn Gear

Diffuser
Fuel Feed Valve Spring
Rear Secticn

0il Pump to Crankshkaft Ratio

25

Twin Wasp D Scries Engines

Summery of R-2000 Prcducticn Design Changes

=

High blade
tp

Plein bronze

Baffle Plates

held by screws

No

Splined

Smooth

5 pound

«87551

-7

High blade
tip

Plain brenze

Baffle Plates

hold by screws

Yo

Splined

Smooth

5 pound

+87511

=11

Height of
bl

Plain brcaze

Ring Carriers
riveted

Used on
later =11

Splined
Grooved

5 pound

«87531

-9

Same as -11

Lead pleted
bronze

Ring Carriers
riveted

Yes
Integral
with shaft
Groovad

5 pound

1.2 31

25D13¢G

Same es =11

Lead plated
bronze

Ring Carriers
riveted

Yes
Integral
with shaft
Groovad

10 pound

1.2 21



