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The excerpted information below is posted as educational material with no intention of
monetary gain.
If any copyright holder of this material takes exception to the usage of their information herein,
they are asked to contact the Sportsterpedia to discuss the issue.
Click Here for contact information on the “Welcome” page of the Sportsterpedia.

This article is an excerpt from Custom Bike Magazine, October 1976 Edition:
The content has not been edited from it's original published version.

Any information in these articles, mistakes or omissions are the sole responsibility of the respective
owners.

NOTE: When reading this article, understand there are several different methods / versions of this mod
offered in the same article.

Not all mods stated will be/can be performed together.
The article is simply offering several ways of acheiving the same goal.
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MINI-SUMP YOUR SPORTSTER

A detailed look at the
1977 Sportster oiling
system and how it can
apply to your older
model

By Bud Wiser

The Sportster oiling system has un-
dergone an almost total redesign on
the 1977 models. The timed dry
sump system had been wirtually un-
altered since it was first used on the
1952 K-model. Actually, in many re-
spects, the same system first saw ser-
vice in 1938 on the 'four-five,” and a
very similar system was in use on the
1937 UL

The old oiling system worked fine
when it was timed correctly. So, why
tamper with success? There are sev-
eral reasons and all of them amount to
more simplification and sophistica-
tion. But the change was prompted by
a modification 1o the shift mechanism
How does a change in the transmis-
sion affect the engine g oiling system?
We'll get into that as well as a full
description of the mine-sump, fol-
lowed by a discussion about how 10
update a pre-1977 Sportster, right
now

Rationale

In order to comply with Federal
regulations regarding uniformity of
controls, the 1975 Sporister’s
footshift was relocated to the left side
Only two weeks elapsed between the
decision to switch sides and produc-
tion That's not a lot of ime 10 go
through all of the designing and tool-
ing changes.

Unfortunately, the new shift mech-
anism reflected the rush nature of the
changeovar The factory and the buy-
ing public had to live with the contrap-
tion until this year, when a well
designed and smooth shifting mecha-
nism could finally be produced

The new design called for a trans-
verse cross shaft running between the

28 CUSTOM BIKE/OCTOBER 187d

engine and transmission sections. It
had 1o be located almost smack-dab
through the crankcase breather duct

That presented a real problem,
gince the volume of the duct would
not be adequate if it had 1o share
space with the cross shaft. The factory
engineers had been toying with the
idea of the mini-sump for some time
anyway, and now they became se-
nous about it.

At umes, the pre-1977 Spornster
engine has been known to ''wet
sump.’’ That is, under certain condi-
tions, notably afier hard acceleration.
oil scavenging was not sufficient 0
prevent an excess accumulation of oil
to remain in the crankcase and cam
case. | have seen this occur repeatedly
at the drag strip. If nothing else the
accumulated oil causes additional in-
ertial drag on the lowerend parts,
reducing power.

Another drawback to the early dry-

sump system was that the engine had
10 be removed from the frame and
partially disassembled if the oil pump
required servicing. The cam cover
was necessarily removed in order to
facilitate re-timing the breather. It was
a time consuming ordeal as any
Spartster mechanic knows

Priming the old pump after removal
was sometimes another lengthy or-
deal. Racing engines are equipped
with a special “"quarter-speed’’ pump.
because oil cavitation 15 8 likelihood at
high rpm’s with the old gear pump.
By slowing down the gears’ rotational
speed with the Y speed pump. cavita-
tion became a remote possibility.
Trouble is, at low engine speeds, the
racing pump moves only half the vol-
ume of oil the standard engine design
calls for. Forunately it is usually suf-
ficient.

Another factor to consider was that
for correct breather timing, only a
small amount of inaccuracy could ax-
ist. Such accuracy was not easily
maintained in a mass produced en-
gine. Some engines, of course, were
within timing tolerance, bul many
mare were not. Since a slight loss in
horsepower output was the only detri-
mental factor, no special attention
was paid to this detail by the factory.
The racing department’s instruction
booklets included instructions detail-
ing methods of correcting the
breather iming, but the general pub-
lic remained largely oblivious of the
fact,

The engineers saw the time was
ripe 1o convert to the mini-sump sys-
tern and while they were at it, they
would make certain modifications
which would permit oil pump removal
without the usual accompanying has-
sle,

The Mini-Sump

Most-of the factory mini-sump al-
terations are accomplished with
crankcase casting modifications.

The engine oil 1 now isolated from
the primary case /transmission (which
share their own segregated splash oil
system) by eliminating the transfer
valve, previously located in the pri-
mary case wall (Fig. 1). The transmis-
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1. Outside view of left crankcase half reveals mini-sump and
absence of transfer valve. Cast boss, adjacent to transmission
trap door is a foot peg mount, afso new for 1977,

N A, 3

2. Inside view of left crankcase half. Pen points to a cast-in
deflector, designed to reduce oil cling on outer sides of the
fiywheels. Notice the baffied rear section of the mini-sump.,

g

3. The gear shift cross-shaft passes through the large hole

located between the rear of the crankcase and the shifting
pawil carrier. Interference with the crankcase breather duct

prompted the mini-sump change.

sion 18 now vented to the atmosphere
via the installation of a breather
screw, similar 1o that used on a 74
transmission

The scraper lip and breather duct
are likewise eliminated. Prior to the
mini-sump, engine oil was diverted

from the flywheel edges aided by the
scraper, through the breather and to
the oil pump scavenge element for
return to the oil tank, Now, oil is slung
into the mini-sump, which is provided
with a galley, connected directly 1o
the oil pump. Scraper induced oil-

drag is automatcally eliminated.
Tests which involved an operational
engine fitted with clear plastic win-
dows in the crankcases, clearly indi-
cated, at high rpm’'s. that oil clinging
to the sides of the flywheels con-
stituted a problem. A hydraulic condi-
tion exerted considerable pressure in
both sideways directions. To allewiate
the condition, angling deflectors are
cast into the forward (leading edge) of
the mini-sump, The deflectors are

- effectively designed to concentrate

oil-cling toward the opening between
flywheels, where there is ample room
and therefore not conducive to a
hydraulic action 4Fi?. 2).

In the process of case redesign, a
baffle was formed in the rearward
section of the mini-sump. The leading
edge of the baffle may contribute to
more efficient oil-cling remowval from
the flywheel edges, Certainly centrifu-
gal force must be capable of nearly
total oil transfer, so the baffle’s role
may be negligible. The baffle does
provide a box-like trap for rearward
rushing wil, still in the mini-sump,
when the bike is accelerated, The trap
prevents the oil from sloshing back
into the crankcase,

Rerouting the oil in this manner
meant providing a new source of lu-
brication for the cams. since the cam
case was now complately by-passed.
This proved to be simple. Three vent
holes, about 7 /16 inches in diameter
are provided in the cam case wall,
plus an dentical hole lower down,
which acts as a drain for oil collecting
in the cam case (Figs. 4 and §). The
cam case is lubricated by an oil mist,
passing through the vent holes. This
lubrication method has proved 1o be
guite efficient.

The heart of the system 15 an all new
gerator oil pump, and the cases were
further modified in order to adapt it. It
makes use ol eccentric rotors (Fig. B),
rather than gears as found in the early
pump. The rotor equipped pump re-
places the gear pump mainly because
of its greater life expectancy. Its ca-
pacity and operating pressure re-
mains essentially identical to the gear
pump it replaces,

When the il is warmed to operat-
ing tempearature the new pump deliv-
ers it at three to six psi at idle, and
sbout sight to twelve psi at 60 mph,
just the same as the gear pump

The gerator pump incorporates
both supply and return elements, as
did the Sponster and K-model gear
pumps, but it does not include the
rotary sleeve-valve found on earlier
models. The valve was a timing de-
vice, necessary for the old ailing sys-
tem, but now obsolete.

As is to be expacled. the return, or
scavenging rotor set is larger than the
supply rotors. In this case though, the
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4. Three vent holes (one is indicated by the pen)
permit an oil mist to lubricate the cams and gears

in the cam case.

5. A fourth hole drains puddled oil back into the
crankcase and down to the mini-sump.

difference is great. The return capac-
ity rate is in the neighborhood of five
times more than the dehvery rate.
assuring a well scavenged mini-sump

The pump's drive gear may. be
meshed in any position, since timing
is no longer necessary, a fealure
elminating the removal of the cam
cover during installation. The frame s
flatiened to prowvide clearance for re-

28 CUSTOM BIKE/OCTOBER 1976

6. The all new gerator oil pump requires no timed
rotary sleeve-valve (a feature incorporated on early Harley

pumps) with the mini-sump system.

L e

rotors (right).

moval, without disturbing the engine

The Harley Racing Department is
advising that XR-750 modeis in the
field be converted to the mini-sump
They have sven made a cast sump
which can be bolied to the bottom of
cases modified to accept it

The Racing Department advocates
tha conversion only as an aid 10 expe-
dite enging assembly. As you know,

Ny =
- 2

7. Components of the pump reveal that it is a well
built precision assembly. It was designed to outlive
the early gear pump.

-~ 8. Inner and owter rotor sets for the new gerator
" oil pump. Return oil is scavenged by the fat rotors
(left] with a capacity factor of 5:1 over supply

10. This right crankcase half was modified at the
factory during prototype development. The
pen points to a weld plugging the breather duct.

all racing engines are often apart for
inspection, in the pits as well as the
shop. Being able to speed up reas-
sambly with the elimination of the
breather timing is a blessing.

Dyno tests, conducted by both the
Sportster Engineering and the Racing
Departments indicate that even with
obwviously less oil drag, the mini-sump
does not produce more horsepower
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11. An oil return galfey in the oil pump mounting boss must be plugge

w

. a E iy

o and wrﬁud {pen points to spot,

The finger indicates a weld buildup providing extra material around area of cam case drain hole.

ORIGINAL
GALLEY

MODIFY GALLEY AS
PER SHADED AREA

PLUG HOLES -2 PLACES
(WELDING OR DEVCON,)

.40 DEER

!
g VT

12. Ol pump alterations for plan-A (see text). Do not scale.

than a similar early engine with a
properly timed breather. Yet factory
test riders report a seat-of-the-pants
reading of more response and
smoothness when riding the “77
model

How can experienced nders sense
something that nstrumentation can-
not record? 'l venture a guess. Re-
member the dyno tests were con-
30 CUSTOM BIKE/OCTOBER 1976

ducted comparing the mini-sump 1o
properly timed earlier systems. Yet
relatively few engines have left the
factory with properly timed breathers,
yes even from the Racing Depar-
ment. My guess is, the test nders, hke
maost of us are familiar with the aver-
age Sportster, and all mini-sump
models will out-perform the average
early Sporty, with their out of sync

breathers.

Altering Early Engines
During a trip to the Milwaukee
plam, in June, | spent the entire day
with the engineers and the racing
geniuses, viewing the new model and
trying 10 determine if the mini-sump
could be adapied 1o the earlier mod-
Caontinued on page &6
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! ADDITIONAL HOLES
AND GROOVES TO
BE MACHINED

THIS HOLE TO
88 PLUGGED

TAP DRILL [ OODEEP
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Continued from page 30

els. | am happy to report that the idea
15 completely feasible, although it
might require the assistance of a ma-
chimist of the caliber of Rick Bray, or
Donny Rich

The new oil pump is out. It could
conceivably be adapted, but the effort
and expense would far outweigh any
benefit. Even the XR-750 racing en-
gine conversion to the mini-sump is
accomplished utihzing the gear
pump

Besides getting into a lot of welding
which could easily wreck your cases
due to warpage. and much additional
maching work, other expensive fac-
tors preclude the use of the gerator
pump.

For instance, the pumps turn in
opposite directions, Il seams, on the
surface, that by simply changing pi-
nion gears, the correct rotation can be
established. Not so

The sphned section on the esarly
pimion shalt consists of four splines,
one of which is larger than the other
three. The “77 has six equally spaced
sphines, The new pinion shaft will bolt
into the 23900-75 flywheel, but then
the tun begins. For one thing. the
shaft is longer, necessitating a cam
cover bushing modification. The main
drawback though, concerns the new
Torrington bearing in use on the minj-
sump model. Additional machine
work will be necessary to fit this bear-
ing: into early cases, and the early
beanng will not fit the late pinion
shaft

So you see, while it is possible 10
use the new ol pump, it 18 not practi-
cal. But, why sweat it? Your old pump,
with a few modifications will work as
well

;implg ﬁaqutiful

unctional
UP FRONT

Let's start with necessary case mod-
ifications and finish with the easy
stuff. Since this will be a3 mini-sump
engine when it is finished, we ob
viously need a sump. There are at
least two ways to get a sump. One is
to obtain an XR-750 sump and mod-
ify the Sportster cases to fit. The other
is 10 fabricate a sump from scratch
Both alternatives offer advantages

The XR-750 sump is available
through your Harley dealer—that’s an
advantage. The sump's part number
is 24996-T4R. However, if you fabri
cate a sump it will be possible to
mcorporate angled deflectors as used
in the Sportster mini-sump (not used
in thé XR-750 version) and any othar
design features you feel would be
advantageous

For simplicity through uniformity
we will stick with the XR-750 sump
for part one, at least of this article,
Figure nine is a dimensioned drawing,
indicating complete machining opera-
tions necessary to install the XR-750
mini-sump. Reference to it should per-
mit you, of your machinist to prepare
your cases.

The 35 degree hole indicated in
saction A-A of figure ning replaces the
drain-back hole shown in figure five.
Do not drill both holes. The hole
should be drilled as in figure nine
since the configuration of the nght
case hall is different at this point be
tween the mini-sump and earlier an-
gines (see Figs. 5 and 9). It may be
necessary to build up the area slightly
with weld here (Fig. 11), but probably
not.

Besides the drain hole, drill three
41 inch diametar vent holes in the
areas indicated in figure four

Mast of the rest of the modifications
are easy. The oil transfer valve in the

14. A rough idea of the finished
modifications can be gained by
studying this photo of mini-
sumped aarly cases from a
prototype engine.

left case half will have o be plugged,
either by welding, or a threaded plug.

The oil scrapers must be machined,
or ground away. The breather duct
can be easily plugged with weld as
shown in figure ten, And that com-
plates the case modification excapt for
the plugging of an oil return galley
located adjacent 1o the oil pump (Fig
11). The plugged return galley must
be surfaced flat or the oill pump gasket
will leak,

The timing feature of the oil pump
must be obliterated. There are a few
ways to accomplish this. The Racing
Department advises drlling a half
inch hole through the timing slot in
the pump body (outer sleeve), and
continuing the hole clear through
both sides of the valve (inner sleevea),
for the similar XR-750

By drilling this way the valve will

THE TRUTH
Truing & Balancing

| AL

P
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never be closed, no matter what posi-
tion it is in

Another way would be by turning a
wide groove as wide as the timing
slots on the valve (inner sleeve). The
groove should be cut as deep as possi-
ble without physically weakening the
part, as it must still be amply strong to
drive the ol pump

Another alternative would involve
blocking the duct leading from the
cam case to the breather valve. The
entrance to the duct is located under
the domed screen. With the screen
removed, a sheet aluminum disc
welded in place should seal off the

Goodies

Continued from page 15

RACER 1 RIDER GLOVE

Racer 1 complements its quality
line of Cafe Racer Special Equipment
and High Performance Touring Gear
with a superb new Rider Glove

The Racer 1 Rider Glove is man-
ufactured in Spain of supple, black
baby lambskin, with cherry red
streichable helenca side panels. The
tight form-fitting rider glove conforms
perfectly to your hand and offers the
following benefits

1. Positive feel and sensitive touch
of controls.

2. Super soft form fitting baby
lambskin

3 I_nngp.r lasting (due to use of
guality baby lambskins.)

4. Cut and stutched by skilled
craftsmen

5. Top quality hand dyed skins

6. Function and quality in a motor-
cycle glove

An all new dimension in looks and
feel in a light-weight nider glove from
Racer 1

Available through your dealer or
Dick’s Cycle West, Inc., 304 Agostino
Road, Dept CB. San Gabriel, Ca
91776, Telaphone 213-287-9656
Send lor your new Cafe Racer Special
Equipment and High Performance
Touring catalog, $2.00. CB

breather nicely

Rerouting the galleys in the oil
pump body will complete the engine
alterations

Again, a couple of options are avail-
able. For the sake of discussion, let's
call them plan-A and plan-B. Plan-A
(Fig. 12} involves less machine work
but may not permit as much oil to
return as plan-B, however, it will prob-
ably allow a sufficient amount of flow
Care must be exercised not to cut the
néw groove into a mounting hole, but
the groove should be enlarged as
much as possible

Both plans call for plugging the

existing return galleys, a feat easily
accomplished with Devcon

Plan-B is the method suggested by
the Racing Depantment for the XR-
750's quarter speed pump, but | see
no reason for it not 1o work well on a
street or racing Sportster (Fig. 13)

A flexible tube can be connected to
an outlet in the mini-sump, supplying
return oil to the pump.

The aherations listed will prepare
the engine for the mini-sump oiling
system. Engine assembly will be
stranght-forward, except your ol
pump will never have to be timed
again. CB

B C CHOPPERS

I'HE LOWRIDER PEOPLE!

“GET - DO‘WN” IN "?6 WITH OUR ALL
NEW E-X-P-A-N-D-E-D DIGGER CATALOG

ONLY §1.50 APPLIED TO YOUR FIRST PURCHASE

RETAIL STORE: (503) 659-5551 MAIL ORDER:
B.C.CHOPPERS, INC. BARRYCOONEY ENT.
12425 S.E. B2nd Ave. 2350 S.W. Tth Ave,

Portland, Oregon 97266 West Linn, Oregon 97068

CHOPPERS)

STRUTS, SEATS,
MORE, MORE, MORE!!!

PLATIN

FULLY GUARANTEED

Complete Cycle Plating

e STEEL

e ALUMINUM

Also
ANODIZING &
GOLD PLATING

G AIION -

® TRIPLE PLATING
e BLACK CHROME

WRITE FOR
FREE

CATALOG

Plating Co. Inc.

3200 N.W. lﬁth A\re.

D4) 629 -68

Dt:ala Fla. 32670
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