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GUARANTEES PROPER
PROPELLER FIT...ASSURES
EASY REMOVAL

No heat, siledges, weights or wedges
Are reqgiiired .. not even a wrench!

[D)[FS3)¢D/1Y] = The Pilgrim Propeller Nut in-

corporates hydraulic means within the Nut for installing
and removing a propeller.

“PUSH-UP" forces are provided by using controlled hydraulic pressures
which creale a frictional grip belween propeller hub and tailshaft taper in
excess of "full load" torque with the vessel operating in 85°F sea water.
At lower temperatures, the grip is greater.

There is never any danger of ‘'riding the key"'
at maximum horsepower under any sea condition.
Stress concentration is eliminated and tailshaft
failure minimized.

By a reverse pro-
cess, the wheel
can be withdrawn
with similar ease
and yet, both op-
erations con-
sume only min-

utes.
THE PILGRIM NUT on the DOCTOR LYKES
provides 1,200 tons thrust and secures this 23°
Ferpuson propeller that weighs 45 tons. ONLY A
IWIST OF THF WRIST is all that is required to in-
stall or reinove the largest propeller in minutes. As . .- . -
the propeller advances uniformly up the taper, a NIR-HYDRAULIC lNTENSlFIER
grupge records its approach to a 100% fit. Since a compact 35 Ib. de-
NO SHOCK LOADS or heat are applied, the possi- vice, provides up to 30,000
hility of any damage to thrust bearing, reduction psi oil pressure with 75 psi

pearing and stern tube seals is eliminated. air.
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FIG. 1. PROPELLER INSTALLATION

The propeller is brought into position snug on the
shaft taper. The Pilgrim Nut is then screwed to the
shaft with the loading ring against the propeller hub.
Then the intensifier is connected. After venting, oil is
pumped into a special Nitrile rubber tire sealed inside
the Nut.

At the specified pressure, the propeller will be
pushed sufliciently up the taper to insure the proper
frictional grip. The pressure in the system is then
released and the Nut rotated until it is firmly against
the aft face of the propelier hub. This forces the load-
ing ring back into the Nut, ejecting oil out the vent.
The vent and pressure connections are sealed with the
screw plugs provided, and the Pilgrim Nut secured
with a locking plate and fair water cone installed.

SAVES T?Mf AND MONEY You can install or remove a
propeller in minutes; cuts days off ship's DOWN TIME...
back in service sooner.

SAFE AND SIMPLE . Speed and accuracy are achieved in
a confined space with little effort.

NO HEAT NEEDED. Distortion and cracking are prevented;
damage to propelier and shaft seals eliminated.

NO SHOCK LOADS APPLIFD . Precludes possible damage
to thrust bearing, reduction gearing and stern tube seals.

GUARANTEED FIT AND CONTROLLED ACCURACY AS-
SUREDP Scientifically calculated, predetermined interfer-
ence {it is a certainty, read directly off the pressure gauge.
There is no guessing or rule-of-thumb method employed.

OVER 1,000 INSTALLATIONS
Practically all large cargo, naval and tank vessels, including
submarines, built in the United States in the past five years,
have installed or specified Pilgrim Nuts. Throughout the
world there are more than 1,000 installations, many of
which are on vessels having Pilgrim Keyless Propellers.

OTHER SHIP APPLICATIONS
Inboard Tailshaft Coupling
Rudder Stocks and Pintles

BACKING PLATE
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FIG. 2 PROPELLER REMOVAL
Reversal of the above procedure is equally fast and
simple. After removal of the fair water cone, the Nut
is taken off, reversed and screwed onto the tailshaft
with the loading ring facing aft. A backing plate is
fitted and secured with studs to the propeller boss.
Pressure is then applied to force the withdrawal
plate aft and draw the propeller down the tailshaft
taper. NO HEAT or additional tools are necessary.

ASSEMBIY AND TESTING  Pilgrim Nuts are ma-
chined from high tensile steel forgings. Upon com-
pletion, the maximum working pressure is slamped
on each Nut and the Nut is tested to regulatory body
requirements. Malerial inspeclion and test certificales
are furnished to U.S. Navy, American Bureau of Ship-
ping or l.loyds as required.

INTERCHANGEABILITY ASSURED
WITH ACME THREADED PILGRIM NUT
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Problems of galling and seizure have been solved.

® Weight of the Nut is taken on the cylindrical barre! of the
thread. There is no wedging or seizure on ''V'' threads.
Nut spins on freely.

® Generous axial clearance accommodates a reasonable
amount of dirt, sand and grit, almost always present in
shipyards.

® Uses two threads per inch instead of four. Less time
"“ON'" and "OFF'".

THREAD GAUGES ARE NOT NECESS@
® The Pilgrim Nut is furnished threaded. Shaft manufac-
turer cuts shaft thread to furnished drawing tolerances.
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HISTORY — Since introducing the Pilgrim Nut in the United States in 1966, when the initial installation was
made on the Atlantic-Richfield Tanker “ATLANTIC COMPETITOR" at the Newport News Shipbuilding and
Dry Dock Company, many improvements in design and application procedures have been instituted.

The grease gun, as a pressurizing piece of equipment, was found to be -unsatisfactory. It was messy
and required several refills on large Pilgrim Nuts. This introduced dirt and air, prevanting efficient and safe

use. In cold wealher, it was practically impossible to operate. As a resuit, the all-weather,

intensifier was developed.

“air-hydraulic"

PROPELLER INSTALLATION —In fit- [ — - — 1 ,/PUSH-UP FoR
ting any propeller, the procedure has lﬂ"“ __r.] -“123’;[,;’};.‘323
always been to position it snugly onto | PROPELLER HUB | '
the taper of the shaft prior to drawing ¢ | ‘ :
up. This procedure still applies using [ |
a Pilgrim Nut. - SNUG FIT@
However, due to the difference AAAnA 8s—e N AREAEES
in expansion coefficients between a ADVANCE.
bronze propeller and a steel shaft, the SMUG FIT @ -
" - e : 20" F
snug fit" position is not the same at
different temperalures. R L
Referring to Fig. 1, note that at m'v A
the lower temperature of 30° F, the
hub fetches up snug on the taper fur-
ther aft. This means that the required ’é oo S AL e (A T 1250 ;
advance is greater at 30° F than at ” SWAFT - —ABS @R 2 }120°9 4
85° F in order to arrive at the required v \ 15O g
frictional grip of 110% full load torque yliefoco
al 85° F. 3 vee g
Acerlainamountofipdgement has 8 \@coo i oS50 i
to be exercised here as it imay be that . toco
the propeller and shaft are not at am- :",’ J
hient temperature. This can be checked o | 18490 559 1
easily by taping a thermometer to the _9o0o
shaft taper and the propeller hub just 30°* 50 70° 90"
prior to fitting. If you follow the figures TEMP -F
for "push-up”, given in the typical TEMPE - PUSH-UP CURVE
temperature "push-up” curve (Fig. 2), TYPICAL 252000 SHF & |05 RPM
you will always end up at the same m | CARSO YESSEL

mark indicated by the solid line, Fig. 1,
regardless of temperature. This assumes the taper of
the shaft and bore of the propeller are clean and de-
greased. If there is any lubricant such as white lead or
oil on the taper, the advance will be greater due to the
reduced coefficient of friction. However, the required
"nush-up” forces remain the same. The frictional grip
will be the same. The difference will be a higher stress
in the propeller hub.

It should be noted that “TORQUE" and NOT "pro-
peller thrust” is the criteria for oblaining a proper
propeller fit. “PUSH-UP"” forces based on thrust only
without considering torque could result in propeller
slippage and riding the key.

Using the Pilgrim Nut in combination with a pres-
sure gauge for measuring “push-up” force and a dial
gauge for measuring “Advance” (Fig. 3), a proper fit
is always assured. By plotting “Advance” vs. “Pres-
sure” a properly fitted propeller will produce a straight
line curve. This procedure takes only a few minutes
and provides a clear picture of what is happening.
It is a 100% guarantee that a vessel has a properly
fitted propeller before going to sea.
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[image: image4.png]Fig. 4 shows a propeller that was bedded snhugly
to the taper initially prior to “push-up”. The curve is
a straight line going through zero, which means the
hub is being uniformly stressed as it advances up
the taper.

L
U
<
A
€
f
© PS| o
e, 4 | (ToNs)
\
: L~
u PorT /
S
; -
8 & _STBD
}2( P 4
© PSI
FI. 5 | (Tonos) .

Fig. 5 shows a port and starboard propeller on
the same vessel. The port propeller advanced rapidly
and then followed a straight line paralleling the star-
board propeller. This indicates that the propeller was
not snugly bedded to the taper prior to pressurizing.
It is of no serious consequence since it advanced up

to the required fit without any other erratic perform-
ance. The actual advance of the propeller is not mea-
sured in this case from the horizontal but from a point
where the extended straight line curve intersects the
vertical. As you can see, the advances are about equal.

You may feel that all this is a bit too scientific
and that it requires a lot of time. On the contrary, the
fitting of these propellers did not take more than a
few minutes once the propeller was set up in place
on the taper. One man reads the dial gauge while
another reads the pressure gauge. It then takes only
about five minutes to run up a curve and from this it
can be determined what is happening at the moment
and thus avoid sending a ship to sea with an ill-
fitting propeller.
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Fig. 6 shows what started out to be an acceptable
fit and then the curve suddenly veered off horizontally,
indicating that something was fouling the advance.
Investigation showed that the hub had fetched up
against the shaft liner. .
PROPELLER REMOVAL — It takes approximately 60%
to 70% of the “push-on” force or pressure to remove
a bronze propeller at the same temperature. This
applies to shafts with a standard taper of one inch
per foot on diameter and all surfaces clean and dry.
With stainless steel propellers, withdrawal forces could
be up to full “push-on” load or even slightly higher.
This is due to the gauling effect of steel on steel. A light
coating of molyslip on the forward inch or two of the
hub bore will minimize gauling. Back off gear, studs,
backing plate, etc. must be designed accordingly.
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Keyless tailshafts introduced into U.S. ships

In the United States, just about
cveryone knows about the Pilgrim
Hydraulic Nut that's used to secure a
~propeller on a keyed tailshalt taper. The
Pilgrim Nut has been made and mar-
keted in the US. by Marine Products &
Engincering, Inc., of New York for
many years. But most readers may be
less well aware of the Pilgrim Propeller,
wilh its low-stress, keyless tailshaft and
peatlitic iron sleeve,

The Pilgrim Keyless Bore Propeller
has only recently been adopted for
Amecrican built vessels, and it is now to
be built by two American manu-
facturers, Avondale Shipyard and Fer-
puson  Propeller and  Reconditioning
Ltd. Among the vessels that will use
Pilgrim Propellers are the LNG ships to
be built at General Dynamics, Quincy,
Newport News and Avondale.

This product was developed by Pil-
rim Engincering Developments, Ltd., a
subsidiary  of  the well known P&O
Shipping Group, whose speciality is
commercializing the technical spin-off
of the parent group. Pilgrim Propellers
are being built throughout the world by
leading  propeller  manufacturers  and
since its mtroduction eipht years ago,
the Pilprim Keyless Propeller System has
been proved in service in many types of
ships, notably VLCC's. AU present, the
system is fitted to more than 100 ships,
and has been specified for another 100
on order or building, prominent among,
which must be the two 550,000<dwt
tankers on order with Chanticrs de
FAthantique for Shell believed to be the
tupest ships in the world on order to
date, and the 12 LNG carriers of
125000 cu m each on order in the
United States with General Dynamics,
Newport News and Avondale, plus the
three 390.000-dwt tankers to be built at
Newporl News.

Tailshaft surveys on ships lifted with
the Pilgrim propeller system have shown
that in every case, and regardless of size,
the propeller has been released from the
shaft in a matter of minutes using a
single  small aiv-operated  pump. The
reninkably pood condition of the tail-
shaft taper, found to he in “as fitted™
condition at siveys, has heen adequate
proofl that undeér normal operating con-
ditions a single tailshaft will last the life
of a ship. The lack of surface damage,
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BIG WHEEL has cast iron core epoxied in, that previousty had been fitted onto steel wilshaty

while still in workshop lathe, Result: a perfect high friction fitio the dry dock
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ELIMINATION Of KEY and keyway gets rid of stress concentrations, fretting




[image: image6.png]such as palling or [(rettage, has been
entircly due to the unigue feature of the
Pilgrim system which cmploys a slecve
of  pcaulitic cast  iron permancntly
sccurcd into the propeller hub.

Frettage resistance properties of the
combination of a pearlitic cast iron
siceve  on a steel tailshaft has been
confirmed in fatigue tests conducted by
the reseamch division of Lloyd's Regis-
ter. Beciause of the high [riction cocf-
ficients achieved, when force fitting the
steeved propeller on to the steel tailshalt
taper with the contact surfaces dry and

depreascd, the boss stresses at the maxi-

mum arc about 30 percent of the
stresses necessary (o obtain the same
factor of safety aegainst slippage in a
desipn using il injection between the
contact swfaces during fitting. Such low
stresses  mcean  greater safetly  margins
apainst loss of grip, resulting from any
possible relaxation of the unavoidable
casting stresses remaining  in all solid
propeller - hubs  when  in service  in
alternating mctic and tropical conditions,

Considerable time and cffort can be
saved because the only bedding work
required is carried out on the cast iron
sleeve at the tailshaft machine shop,
while the tailshaft is still in the lathe
and the sleeve itself is uscd as the female
ganpe.  No o other fitting checks are
made, and no plug or ring gages arc
required.

The system has been approved by all
the leading classification societics, some
of whom have given a year's extension
of the tailshalt survey to live ycars,
Supcertankers of the P&O Bulk Shipping
Division’s  200000-ton  ARD  class
tankers and others are being run for five
years hefore a tailshaft sumivey.

The limit to the extension of t(ail-
shalt <«tveys will be the scrvice life of
the stainless steel sleeve of the oil gland
which is subject to grooving wem at the
lips of the sealing labyrinths, The laby-
rinths themsclves arc, of course, renew-
able in place, and by readjusting the
axial position of the fabyrinths on the
slecve using a distance ring it should
cventuilly be  practical to obtain 10
vears  useful life before it is necessiny to
draw the tailshaft to renew the worn
stainless-steel sleeve. Accordingly | it is
expected that 10 ycars' service belween

Tall Shaft ~ «— Sleeve

/
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SLEEVE PUSHED-UP SHAFT CONE ‘ ‘
~ Pilgrim Nut

=

Power Pack (11,000 P.S.I. Push-Up Pressure)

SLEEVE JACKED OFF
BY OIL INJECTION ‘.

=

4,000 PS.1. Jack-Off Pressure

SLEEVE SECURED IN BOSS

Apparatus for Resin Injection at —}—
500 P.S.1. Pressure l l

PUSH-UP ON BOARD

.o o 10 1 13 18 ff 11 11 1]

The cast-iron sleeve is pushed up the steel shaft to full advance nosition with Pilgrirn Nuit
while still in the lathe, This achirves complete dimensional stability of thn sleeve and relieves all
casting stresses. Chocks are carried out only when the shafis are in the lathe,

The stabilized sleeves then are secured into the propeller hubs either at the shipyard or at
the propeller manufacturer’s works, using the Pilgrim technique of injecting into the interfacre
gop (1 mim) between sleeve and hob, a high stiength high friction epoxy compound giving o
factor of salety over 40 times the maxitmum combined torque/thrust possible in service.

Aflter securing the sleeve in the propellier huly the next operation is the final push-up or
board ship, using the Pilgrim Nut opriating at the cornrect pressure conesponding to the hut:
temperature at the time of fitting. Records made of push-up load and travel, give precisely the
friction corflicient which is shown on the push-up curves supplied for each propeller,

For removal the propelier is jacked off by oil injection using the Pilgrim Nut pump appliec
through a screwed connection at the after end of the sireve which connects with 3 seties 0
shallow grooves (5 mm wide x 2 mm deep) cut in the bore of the sleeve. This operation takes
matier of minutes,

At no time is the fitting contact between shaft and propeller bore {steeves) checked afitr
propeller assembly. The only checking is carried out on the sieeve before securing in th
propelier hub, This is a most important feature as it saves unnecessary handling and setting u
the propeller which, being a delicate yet heavy piece of equipment is easily damaged.




[image: image7.png]tailshaft surveys may well become cstab-
lished practice with propellers serviced
by the Pilgrim keyless system.

Technical features of the system are:

. Actual factor of safety is precise,

2. High fiiction coefficient between
propeller bore and shaft taper always
obtained, and accurately demonstrated.

3. Very low hub stresses because of
(2) which requires a reduced grip load.

4. High security against loss of grip
due to relaxation of casting stresses in
hub, with these low hub stresses.

S. The push-up of the sleeve when
fitting (on its own) on the shalt taper
produces a mechanical stress reliel which
achicves high dimensional stability and
roundness of the sleeve bore.

6. The combination of pearlitic cast
iron on stcel has remarkable anti-fret-
tage properties eliminating any risk of
fatigue cracking due to frettage corro-
sion,

7. Duc to the much lower giip
stresses of the hub on the shaft, com-
bined with the geometrically smooth

stress gradient at the critical scction
where the shalt taper enters the hub at
the forward end, the stress concentra-
tion cffects are minimized ensuring the
best possible fatigue resistance.

If a propeller is damaged in service
beyond repair, it is a simple matter to
dismantle the sleeve and to re-use this
slceve in the replacement propelter with-
out re-checking bedding contact to the
shaft.

Perhaps a major consideration in a
period  of rampant inflation must be
that these features and advantages are
obtained at overall cost saving.

The Pilgrim propeller itself costs the
same per ton as other propellers and is
the same or slightly lighter in weight.

In addition, the propeller does not
have to arrive at the shipyard until it is
ready o be permanently installed onto
the shaft. This can save many thousands
of dollars on investiment over the con-
ventional propeller that requires de-
livery to the yard many weeks in ad-
vince.

The shafting needing no key or key-
way also can be slightly cheaper, and
actually fitting the propeller is quicker
and cheaper and the extra design and
stress work is furnished to ‘licensed
propeller manufacturers by Pilgrim En-
gineering. When it is realized that a
Pilgrim propeller can often be delivered
later to the yard, avoiding the necessity
of a wvaluable item lying around for
weeks, it can be seen that the Pilgrim
propeller system is an economical al-
ternative. These economic advantages
can be increased if the fitting of the
Pilgrim system is considered at an early
stage in the planning of a new class or
series of vessels. '

With the growth of the shipbuilding
industry in  the United States and
Canada in both the number and size of
the vessels constructed the Pilgrim sys-
tem could be seen as a means of making
a real impact on the technology of ship-
building.

END

Pilgrim Mk3 K.B. Propeller-32,000 S.H.P-
85 RPM & 260" thrust. Pushup load/travel
characteristic
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