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INSTITUTE OF MARINE ENGINEERS
INCORPORATED

58, Romford Road,
Btratford
November 5th, 1906.
PREFACE

The subaect of the Screw Propeller and its mode of action
has agaln been exciting a good deal of attentlon and much
controversy has been revived by the paper read )éMr ames
Howden before the Institytion of En |neers and hi bulld%rs
Glasgow In January. The paper read here this evenin ?/
r. Preidel, the discussion on' which stands adjourne
Monda)( December 17th, partakes also of the controver5|al
element. Legions of experiments have been conducted by
engineers and others to discover reliable data and to obtain
the best form of blade, relative size of boss and the most
ﬁfflment propeléer anrd t?/et lettlh it a(ljl wet 0 not ap pel\alr to
ave progressed much beyon rudimentar an
formspofgb?ades nave bee¥1 Introduced, each gne c?almln t
be the ideal.  The theorist a \Bg ?]ches the subject havmg |n
View certain pnnmgles an %bnngs to bear lllg
the mode of action of the SCrew, and hése he explains
what takes place according to recognlzed rules in hy ro-
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dynamics. Others have endeavoured, by means of models
angd an arrangement of feathers, to find” the form_of blade,
relative diaméter and pitch to gjve the highest efficiency by
experimental data. Others, again, have tried, by means of
small boats_or launches, drﬁ‘erent shabpes ang modrfrcatrons of
screws, to find the pornt which can De used to work trom as
a standard for certain form and midship section of huII and
where t e least horsePower will grve the %reatest SID
| others Work rom ta obt |ne models in the

experrmental tank, where finely graded instruments are used
ao obtartn trétdeasures of power fo ‘speed so that these can he
emonstra

In the discussion WhICh followed the readrn%of Mr. Howden’s
paper, there appeared Ideas set forth. which were somewhat
In the direction indicated by Mr. Preidel.

The further drscussron whrch Is to take place on this paper
erI be mterestrnd and qught to be of considerable value to
those who study the subj ect and take part in the discussion,
whether the resuIt be of a more decisive character than F

lous drs(ciussrons on the same subject or not, as it will at
east tend to Hrve a wider knowledge to practical Marine
Engineers of the controversy on the varrous aspects of the
uestron of how to drrve a Steamer th rou h the water with

cFSt expenditure of power, so far as th e ro eller is con-
cerne Contributions are invited in writing, weI as by
speech at the meetings.

James Adamson,
Hon. Secretary.

On Some Propositions and Proposals
Regarding Screw Propulsion

By Mr. W. PRETDEL
READ
On Monday, Novr. 5th, 1906.
Chairman-: Mb. ALEX BOYLE (Vice-Priss.).
It is a Rreat leasure to me to be permrttedl to read a pa er

before tRis Institute on a subject to which | given a
deal of attention ?or some Hrme past, and wrt?r which ﬂrost
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)(ou are well acquainted. | hoRe that | may succeed in
putli fg the matter before you in the same way that | see it
yself. [am well aware that Screw-Propulsion has been the
cause of perhaps more controversy than any other engineering
subject and aI hough my objectisnot to start or renew contro-
versy, | shall be pleased to hear as many opinions as the time
will aIIow and for this purpose | have attempted to keep the
Faper short, so that | may have an opportunity of dealing with
he prrncrpa points raisgd, afterwards,

When the screw was first mtroduced as a medium for pro-
[)ellrng vesaels the advocates of the same_used to compare It
04 ot the water supplying the nut.  The phenomenaon of

d’ however was to0 soonevrdent andthe or%)onents of the
scre enounced It onaccount of Its many people
worked hard to reduce it to zero, nearl a| | of them adreem%
that so much “Slip™ was so much power lost. . Aftetward
proi)ellers were made which worked with little, or in fact appar-
ently with no, * Slip,” and according to the'proposition' that

Slip was Ioss these propellers oug tto have been the most
effrcrent gt ‘ship owners had prope lers Irke] these remqved
rep ace ny t ers which’ worked Wrt some cisrtrve

I{h %e eral obtarned better results.  The bolt and
nut eory was consequenty given up .in so far as_the idea
that the screw should advance’its full pitch, and “ Slip ™ was
accept 50 10 sag/ as a necessary evil.
~In" 1865 Professor Rankine anmounced that all prg eIImg
mstruments which act on the water, obtain_ their forwar
thrust by forcing a certain amount of water in the opposrte
direction.  This proposition, which showed hhat “ Sl ? the
Screw was necessary in order to obtarn thrust, WS amost
enerally accepted angd is thg un amenta grrncrpe of pro-

eller theory “still.  To understand this Clearly we must
remember thiat the chief quality of all matter |s Wetht
and_ the chref distinctive quality” of aU fluids 1s “ Flexibifity
Soin the $s of Wﬁter surrounding the shrg we have a con-
tinuous Tlexiole wergi t, agajnst which a propeller can be made
to act, This flexible welght will exert theé same pressure in
opposrte directions against'the rrJropeIIer as the pressure of the
?nrope eragarnstthewater Sofarthe theorycert Inly seems to
eto be correct, But when it Is claimed that the screw Rro
peller forces a column of water hack, the sectional area of which
|s equal or nearly equal to the disc area of propeller, and the
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rate cant easrlt{ be calculated from tlflre SIrp rtatrto tr]and when
fyrther the action of a screw propeller is illustrate

E)ete rsc%ern moved In ast‘r)ar ht frne astern, | do rfottftrnk
hat thrs IS aIso all correct.

Simple as it seems, | think the fact that a screw propeller
merelx rotates round its, axis eonsequently its line of ‘action i
at right angles to a strajght line astern, has beenlgreatly OVer-
looked, and | do not think that anybody would claim that the
line of action of a rechrocatrng H)rston rs the same as that of
the fly wheel. 'When the propeller rotates, it presses on and
eventially dsplaces the water hetween the blades to the ax)al
or horizontal length and respectrve diameters, so that quantrty
of water acted on IS reﬁresente (}/ “open disc area multiplied
by mean horizontal length of blades, vrdedrnt02 3or 4portions
according to number of blades. We can now formulate the
ggrr}(c)rli)oavflscauses and effects with reference to screw propulsion

Prime cause : Gravity and Flexibility of water. Effect of
prime cause . Water Surrounding propeller at all points.
second cause : Rotating energy contained in propeller.
Effect of second cause : Displacement of water. After this
the_prime cause will ariarn come into operation, and so on.
The results of anproge ler, that is speed of vessel for rotating

enerqy, will
ay How it drsplaces water, which is the second effect: and
effthOW it can be surrounded again, which is the first
Both thes? factors are of equal rmport%nce and whilst a
great deaI of attention has been paid to the displacement of
water, it has ?enerally heen taken for granted that the screw
can easr¥be ed If it’is not put behind™a very blunt stern, or
even that we are ractr%all helﬁless to assist the feedrng of
the screw,. as shown In the feasons grven for the phenomenon
of favrtatron Beforf go into. d tfrs as to the ffects of
ang es ands apes of bades regardin rPacementan feeding,
hould like to deal wrth ne other theoretical rIIustratron
used very much, and w rch as been claimed to s ow that a
ropel er has no tendencgr ? force any water radial groutwar
nthe theory of theg pe ler actrng against a dis¢, 1t 1s sald
at a column o water 1S having velocity imparted, or being
%elerated rgcertarnthat if £ evelocrtt/n amas&o water
§ being Increased, its cross-sectional area must be decreased.
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The rIIustratron consequently shows a cone nicely contractrng
from a little way before, to”a little way after the screw, an
it is further sard hat the cceleratron takes place, ahout hah the
amounta ea and the qther half behind the propeller.

y willwant to dispute that the cross-sectional area of a
mass of water must decrease as its velocity increases, but |
cannot see In how far this affects the directions in which motion
has been primarily imparted by the propeller and | cannot
see what can cause the mean or total velocity, imparted b
any propeller, to increase_after the Propeller ceases to act
upon' it. _The final velocity as illustrated by the smallest
cross-section of the column; represents the equalized residue
of all motions imparted by the propeller, As a further cause
for the contraction of the column must be cited the difference
between gross proPeIIer disc area and oloen disc area, that is the
space occupiedby thesolidsof boss andb ades must be subtracted
from thegross ISC area To understand fully how a propeller
imparts _ different ve ocrtr s upon different “quantities, even
with uniform pitched e.must ag arn remember that
the rogeller rotirtes thaJ rs that It acts |nthe axralplfrne and
that most propellers, an gecraII?/ the so ca led well-propor
tioned ones, haverrregu arsh pern eaxraPane consequently
act resPectrver upon quite dyfferent portigns of the column
at different radii, and further that the velocity imparte fsnot
uniform throuPhout the whole of the water threads, for if this
Were so, comg ete rugture hetween feed and drschér rged water
must occur, s Is the Case when t ethread IS 1n solid strips, and
Whrchactuallyhappensw enthe1p ? gnon nowna%cavrta-
tion occurs, orelse thevelocrt%/ the teed water must be equal
to that of the discharged water, in which case the propeller
could not obtarn forwar thrust.

Further there is, the maﬁ of wagr surrounding the acceler-
ated column, Pressrn equally in all directions andconsequently
also towards the centre of the column, so thatIf even the P
peller itself was throwrnﬁ the water off at a considerable angle to
a straight line astern, the surrounding water would not Suffer
an Increasing vacuum cone to have any existence after the pro-
rt)eller Or even a con ?f dea% water to follow centrally after
he screw, but would force the nearest water, which 1n this
case Is the accelerated mass, towards the centre and so contract
its outline. | do not think that the contraction of the column
behind the propeller is of any advantage to screw propulsion
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?enerally, it only proves that a propeIIer as now constructed
ails to ‘impart even velocity to a colump equal in diameter
to the screw, and thereby Shakes. the disc theory as such ;
and | certalnly do_not think that it is a proof against lateral
Slip. As I'have said before that water having mofion imparted
in any oufward direction would leave in thé centre an empty
space, as it would have to go out from the centre in all direc-
tions, whilst on the outside 1t has to overcome the surroundln%
pressure, It therefore generally happens so that the water whic
escapes  from the drlvmg face of 3 blade in a lateral direction
|ssoondr|ven ack ()!t surrounding pressure intg the vacyum
etb the blade and as the astern tomponent of all motions
ﬁenera ly th e ‘greatest, the mean or residue of all motions
be |recte astern. ' This lateral S|IE IS a very variable
and influential factor, and it will increase a$ the pressure on the
drlvm? face increases, and also as. the horlz?ntal Iength
prope er mcreases or as we get a wide tip of blade. 1t7s not

Xa loss 1n so far as_ it apsorbs energy withoyt giving resis-
tan e in the required direction but It also retards ‘the flow of
the feed water which comes In radially and thereby increases
rotatjon of the water within the Eropeller through keeping
a reduced pressure at parts of backs of blades, and increases
the V?Iomty of that, feed water which is straight ahead of the
ropeller WhICh again re-acts detrimentally on"the hull of ship.
h|s IS also the reason why blades with narrow tips of the
Grl fith t Iy pe proved to be superlor to blades of even width in
the axia pIane as originally used by Smith.

[t 1S this region Where Slip” anét “Feed " take \Blace
alternately, and where the areas of feed and dlscharged ater
aret 50 0 sy, automtatlcally rtegulated hand which bas atP
en en reduced to almost a vanishing poin cuttin
0W¥t he width of Dblade tips, wh h Iqh?nk hasyput thg

eatest difficulties in the way of making the actions o pr?
i <o b B A

suited so largely to the Shape o

(hd clgss fV\?Otk and therefore makg Yt Im ossmlg for

ro el ersto be in an waystandardlzed Tothlsr gion of the

ropeller | have p ? ?]od eal of attentjon, W|th awe]w of

obviating, lateral 5|p, without |n any way interfering wit the

feedln 0f the screw from the sid stowardsthecentemera lal

direction, but bef?re I exEIaln the particulars I will again sum
up the theoretical propositions :—
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1. Forward thyust of a screw propeller is the reaction, of
a mass of water being moved in the opposite direction
by the propeller.

2. The“greater the mass and the %reater the velomty in
that direction the greater will be that forward thrust.

3. Mass of water acted uponb the propeller is obtained by
horizontal length as well as diameter.

. As mych as possmle of the velocity should be, imparted
to the water within th erefglon 1.6 thespace of diameter
and horizontal Iength of the gro peller.

D. Impartlng to, or incr asm? velocity of a mass of water
demands a larger area for the féeding water than for
the dlscharﬂed water,

6. The water wi go to or feed the propeller there where
t e Pressure of the water within the propeller has

its rotation been reduced to below surrounding
pessure

Comln now to the practical side of the question, | may sax

thaé | Know that a]gnrea { number of pr |posals have b?ﬁ

made and tr|ed which should counteract lateral slip. Roug

they can be divided into about four classes. Firstly thereare
those WhICh make éhe %Iades hollow from the bo%s towardf the
periph erY Secondly there are a great number of proposals or
atentf 0. bend over the IIRS of blades to prevent the water
rom slipping off. . Thirdly there are a number with corrugated
bIades or cross |eces flxed on the driying faces, an fourthlﬁ
there are Posas of prope Iers workln% i cylinders or |
havmﬁ rngs tted all around them. 1 do not now intend to
say afything a pout either of these proposas I]propose the
use of a p rofpe ler with a recesse C|rcu ar rlng he' recesses
are to be In front f r m th e ea m% r%;e eto somewhere
near the trajling edge of the pre ed| lade, and the ring to
contlnueallttle wa¥ complete behind th blages, as shown bh
tt&etmeode now before you, and reproduced by photograp

The ha eofblades used will not be the general oval shape
but wﬁ gelther of uniform width in the a>?|al plane or WId%St
on, the pfe g ery The retained portions of the ring over the
drlvmq aces, are_there to prevent the water going away In
any other direction but rectIy astern The recesses are
thére that the screw mag from the sides towards the
centre and thereby reduce rotatlon of the water within the
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propeller.. The propeller can therefore be made of more_ than
usual horizontal length. The projecting portion of the nng IS
to equalize the pulsation of the water caused b%/ the blades and
thereby reduce apy vibration.  This cons ructlon further
enables the use of ‘certain combinations of angles or pitch
ratios almost independent of englne revolutlons and places
the most effective portion of bladé at the greatest diameter of

screw, where ample feed water can be obtained from the sides
This side ?eed en%bles ﬁrope Fe]rs h tie worked with hlgher STIp
ratios without au fl menting t Il resistance, and It seems
almost impossible that a complete rupture can occur as happens
now with fast revolvmg [ﬁro ellers,
TheseBro pellers can b esmaIIer by fr%m 10 per cent to
almost 3 ger cent, of present diameters, which should
compensate the skin fnctlon of the ring, whilst increased Iength
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better thrust angle and hrgher rate of acceleratron make for more
efficiency.  The ring gives the Prope ler greater stren(ith and
therefore Ion er Irfe w |ch shou d compensate for a httle more
weight, e wh oe disc of the propeller is open at the hack
these prope Iers will alsp answer quite well gorng astery If not
quite as quickly rotated as going ahead. 1 will" now %rve you
some facts obfained at a number of experiments with these
propellers on Steam Launches.
At the_conclusion of the paper, Mr. Preider continugd —
In giving you the results obtained with this propeller, |
must ask You to consider that the results were gbtained by
srmoy tes |ng the principle of it the first time it was on a
Further, that the launch used in the fests, which is
3ft long on the water-line, has a beam of 6 ft, 9'in., and a
depth of 3 ft, 4 in. ; wooden hulled, carvel built by Messrs.
Burgoine, of Krnqston was not new, and in no case especially
trimmed for trials ; but was taken from the river from jts
ordinary use. From two rups at different times with the
boat’s gwn propeller, which show a considerable difference in
speed, 1f Is evrd?nt that erither he state of htrll Or an extra
person fore or aft, must afrect the speed results in a marked

%n #J y 14th we ran the boat with the ?Id ropeller over
the half Knot, In order to get the sgeed revolutions and power
t0 desrgn this Proge ler bly and o tarnedTa speed of 7J knots
at 372 revolutions, develfoping about On Sep-
tember 12th and 13th this gropeller and the boats own pro-
Peller were tested respectrv y Durrngrt ese tests ohserva-
jons were taken b eg err}r 17, Victoria
Street, who 15 a mémb er of Civil and Mec anrcal Engrneers
Assqciate of Naval Archrtects and also a mem er 8 s
Institute ; |¥ . James A, S of 47, Lea enhal
Street, Naval Arc itect, who Is offrcral measurer to the MM.A.
and BM.B.C. On September 12th this prope ler was on the
bogt and a speed of 7f knots, at 359 rev %on with
| P was obtained. On Serf)tem er 13th t oats own
proR ler was on and a speed of 8| knots, at 347 revolutions
with 13) 1. h. p., was obtarned So, with the hoat’s own pro-
eller the enr%rrnes deve oped on this day 1/ ggr cent, more
Bowert an the day before, and the boat attained 9-7 percent,
more speed propeller was consequently at the djs-
advantage of workrng with less indicated pressure per revolu
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tion, the engrnes were not surted to run faster, and also the
frnrsh of thrs opel er as teste on September 12th, left a
deal to esrre regarding thickness and smoothness,
whrch has srnce heen attended to. It seems onh{ reasonable
that the thinning down of blade sections and smoother surfaces
should rmgrove Ahe rupning of the propeller. To account for
the “different ingicated pressures, I should like to say that,
Perhaps the reduction of 22 per cent. in diameter was a IrttIe
00 much, and would have Deen better of only about 1
cent, in this particular case. The following dre the conclu
sions arrjved at by Mr. Terry ; “In view, then, of al| the facts
there Js justification in saying that the efficiency of the Preidel
propeller 1s erfqual to thé Burgoine propeller, “or would give
equal results if the 1. h. p. had"been the same ; and that with
increased Immersion, as suggested, and the reduction of
section of blades and shroud” and the |mﬁrovement of their
surfaces much better results than these herewith tab uIated
%htb obtained, and there is the advantage of reaht reduc-
tio iameter; being less oy nearr{a uarter, savrng
can erther be devoted to rvrnq better immersion or r?duce
draught of Water This propeller seems when modified as
suqg este]d well a a ted for Use on canals and other water-
ways ere avoidance of wash Is of great rmoortanoe Mr.
mith sag :“In conclusron IwouI say that, all other con-
itions being equal, and apart from the guestronof centrif uHa
action, the sm || diameter of the Preidel propeller and
Protectron afforded to its Plades are strong argum nts In
avour of its introduction In astmotor boats, shallow draught
vessels of all descrip trons and | 'ﬂ] triver and sea craft gener-
aIIy. My own conc usions are that the results obtained give
sypport to the theary, and that in cases where the diameter
of r]) peller is limited b crrcumstances an where conse-
entx now the wide- trPéfved plade Is used, and wh ere absence
was and vrbratrona of rmgortance thrsPro er can b
saeg/ recommended in jts present state ‘of develo ment;
ISt a liftle more ex errenc with regard to relative drmen-
sions and hnes mro ring about a uniform standard of pro-
Peller which woufd grve as good as, or better, results than
he_hest propellers now made.”
Before the drscussron began photos of the propeller were
handed to the memp %rs whilst a p rorfeller of the Preidel type
was placed on the table, as per the iflustration on page 10:
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Mr. J. R. Ruthven opened the discussion b?/ referring to
the movements of the water around the propeller when the
same was being used. He explained his rem rks by a direct
reference_to the ropeIIer and by a diagram_on the blac
board. They had, he said, the water coming in at the speed
of the Shlﬁ and omg out at the speed of the ship, plus the
shB If t 0 per cent, slip, they had to" have each
cubic foot 0 water 30 Per cent, Ionger over the s uare foot
in sgction, to make up for the slip. "If they had 40 sq. ft. of
sectional areg going |n at speed 1, they had a 30 per cent,
loss 1n area If Tt was a 30 per cent. slip.

Mr.Preider said that Mr. Froude, before the Institution of
Naval Architects, had shown a diagram of the_contraction of
the. column of water driven by the Screw in a similar way, for
which, however, he supposed a screw of minimum horizontal
Iength with very narrow tips, so. that the water could not get
motioned off muc in a lateral directjon. He would s Y that
the pressure from the water pressed against the accelerated
mass and made up the area of the Increased velocity.

Mr, Ruthven Said that with Mr. Preidel’s propeller he
|mag|ned ttheye?/vould get sufficient area to makep ug for the

slip.

Mr. Preider Said that was his inteption, viz. to keep the
dlscharge water In a column equa to the djameter of the pro-
Pe er nd obtam the feed water from the front and all round

he propeller where th eéJressure permitted, They could not
help "having a boss, and they must allow for gradual closing.

Mr. Ruthven said that from otiservatlon he believed the
stream from the propeller apparently went away at the same
diameter as the screw.

Mr. Preidel said he thought it depended a good deal on
the shape of the blades.

Mr. Sharp said that the new propeller opened uR a wide
field for investigation, but he would like to ‘think the matter
over before committing himself in any way. [here were S0
many things to be considered in connection with it, that he
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would not like to pass.an opinion at that time. He would
prefer to think the Romts over, and perhaps take part in the
next discussion on the paper.

Mr. Preider Said he thought that rotational motion and cen-
trlfuqal_motlon should be considered apart. The greatest cause
of rotational motion was the SUC'[I%H at the back 0f the blades.
The water nearest the hlade at the back would follow It as fast as
it could, whilst the centrifugal motion would be caused on the
driving side of the blade. ~The centrifugal motion would be
directéd outwards, and the follow-up motjon at the hack of the
blades in the line of r?ta jon. If theyhadam?e blade withoyt
i rlnﬂ, that blade would throw a great amount of water off centri-
_u?a y, and would not allow the pressure outside to come and
fill up the space left. _Consequently, the water would follow
that much quicker, The cen nfugfal action was stopped b
the ring over the blade, but the follow-up motion was stopped
by the “recesses. They had the same amount of water just
faII|n?1 back into the propeller which was driven off astern.” If
they had a narrowblfdetheydldnotgetmuchmfrom the . do,
because all over the blade 1t Shppedodt. Thornycroft’sturbine
propeller closely fitted into a casing, with_very wide blades
Increasing. in pgitch. Byt Mr. Thornycroft tried a smaller
propeller”in a larger cylinder, and he found that the water
shpped over, and redyced the efficiency copsiderably. Con-
sequently, he had to fit hjs propellers as closely as”possible
Into the c_asmﬁ to prevent the escape, . Still. he did get greater
rotation in that way, which he utilized through “the” quide
tbhlades._dlnblhlé own” opinion, rottatl?hn Whl(f‘_h he %J_tlllzetd tﬁn

e guide blades was due more to the suction action at the
backg?f tehe blade. The water mi%ht never touch the back of
the blades, and the pressrre on the driving side ml%ht have
been very little.  The whole pressure of the’ water was contin-
uously following up.

Mr. Neit K. Maciean Said he could not altogether see the
force of conflnln(r] the water after it left the Bro;t)eller,, which
was what Mr. Preidel intended to carry out by the ring.
he were u?mg It on a steady basin of water, Or a tank ﬁnd
the_ﬂropel erdid not move “ahead, he. could understanﬂ, Im
seali % up the feed and escape. But in the case of a ship at
sea, the propeller was going ahead, and the lateral spread of
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water was left behind the vessel What advanta e would
there be in having it in a stran% t col umn astern of the sh IP
The feed of the water was, .he thou |anuenced not by the
shape of the propeller, or |ts ba es but the run of the
vessel because so s00n as t e d Iacement of the steamer
fsed through th e water, the w ter came In, and the pro
ler then cUt it, eavm% ehind the agitated water. He
would like to know 1f, when Mr. Preidel was trying the pro-
peller in the launch, e tried 1t astern as well as ahead, and
what were the results. ~He could not see how the ring bemﬂ
round the blades would aIIow the vessel to ?o astern-as we
as the present (%) ropeller woyld, ~Many years
%ﬁ Fnrope er bla swere ma somewhat similar to those of
r. Preidel’s propeller, butW|thout the rlnq they were very
500N dlscarded s the engines did not get away freely, and
they could not get speed as the slip was high.  He knew of
some Instances Where |eces were cut off. and every time
they cut away Muecet ey got an increased S eed of vefsel
tus showing™ that 1t waS ho advantage ha ? the b d
wide at the tips. He had known instances hat s?
s ot T
W Ing els W e w
shaft nad been b}rlokeng and the new shaft whtoh was ?ttte
was 3 inches shorter thap the o one Working with the
same propeller, the ship then made \ a knot Iess Speed than
usual. Another Ionﬂer shaft as ongmag fisted was after-
wards put in, which th uspace the blades further aft, and
without an alteratlon of the blades, the vessel came back
%o er orlgl al speed.  He would like fo ask Mr. Preidel |f he
ad any 8xperience of going astern as well as going anead.
Mr. Preidel, in glvmg the results. of the trials, “does not
|mdprove on the old proge ler, as his glves 43 % slips, while the
ro eIer had a |I£) of 3 2/o % less gn its worst
workmg This to me IS an unhearg-o 3| as, glven a.good
modem™ propeller, a slip exceedlng § % _under ordinary
weather con |t|ons |s Iar e, Pr |deIs IS 2 new idea In
Brogellers and ma)i greatay Improved ; the ring allows the
lades to be made Tightér and imparts strength to the whole.

Mr. r eidel Said the%/ had tried the gro'[l)eller ast?rn and
he thought he was justified In saying th proole er went
as well astern as the launch’s old propeller did. He d|d not
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mean to say that the propeller would answer as well astern
as ahead, but If not too quickly rotated it would have just
the same effect as the ordinary propeller. In regard to “the
shape of the blade, experiments had proved that with the
open screw, the [arger it could be, the better 1t would answer,
for the simple reason that 1t would have a large body of water,
and would impart little velocity.

Mr. Ruthven Said it was a questron of ] mang cubrc feet
havrng so many feet to move through, which gave he ve locity
Imparted per second. If that ring”were cut o and the pro-
peller then tried on the same launch, it would work with
much mare loss. The pressure on the driving blades must
increase from the forward edge to the after edge.

W. E. Farenden Said there were gne or twg 0ints to
whrch he would like to refer In an early part of his paper
Mr. Preidel said ; “When the propeller tates it presses on
and eventually drsPIaces the water between the' blades to the
axial or horrzonta (gth and resgectrve diameters, so that
uantity of water acted on s represented by “open disc area
ultip Ired bg mean horrzontal Ien th of bIade divided into 2,
3 or 4 portions, accordin umoer. of blades.’’ Then
later on, he referred severa trmes to “lateral slrg and aso
that the “ horizontal Iength fth?[g]ropeller mcrea es.” Would
Mr Preidel show on the ‘maodel o ropeller what he meant
g/ the horizontal Ien%th of the propeUer 7 From the model
he realized that 1t wBS a de arture from what they had been
accustomed to, and therefor It was very daifficult to, speak on
it. He thought |t requjred ver %aref eonsrderatron hefore
they expresséd their opinions on the matter What slip had
Mr.” Preidel found dufing his frials 2 1f he had apy more
data they would be glad to have it Drd he claim more
speed on less horse power with his propeller ?

Mr. Preidel sard he thought that was rather a knotty
Eornt in the [gro peller theory. ?s t works on gro ellers
P e of the ISC area of the Pro eller, The |sc gave
simply a plain area surf ace no a ¥ itrsc areq
h(? horrzonta en th of

0

e BTCpaL ek faund By BRGgECig it down, o paper
got Fth lines, measurrng)thpe orstange from the Fortgvard edge
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to the after edge. Lateral slip was the same as centrifugal
action. Most of the Inventions had been concerned withit,
stopping the S|IP of the blades in that way, and had intro-
duce? |ffTrent erms for it. - The lateral sllg would be a ﬂlp
In a lateral direction, and not in a longitudinal direction : that
was to say, a.component at right angles to the shaft, The
centrifugal” action was greatest when the blades were in line
with the shaft, and would be reduced when the driving face
of the blades was at right angles to the shaft.

Mr. Sharp said they wer% copfusing it with rotary motion.
The centrlfugal action’was the flowing awa>( from thie centre.
They must keep a clear understanding between the two.

Mr. Preide said it would be ver}/_ difficult to quite separ-
ate centrifugal action and rotary action.

Mr, Sharp Said the rotary motion was turnln% the water
round. It neﬁd not flow out.  They could rotate it at t M
diameter. W hat the¥ wanted was”a propeller that wou

Push the water aft. There was also a tendency for the water
0 spread out at the periphery. In referring’ to the action
that took place, they myst dis mgamsh between the two. He
thou%t the (i,uestlo which Mr. Farenden had asked was with
a VIew to getting a clear ungerstanding as to what was meant
HV some Of the terms used, so that he could continue the
scussion thereon.

Mr. Preider Said he was afraid it was not possible for him
to _seﬁ)arate centrifugal actjon from rotary motion.  The water
which was pressed on the blade might ship up in a line. Part
would be due to centrlfugal aciglon ,andﬁ)ar,t, perhaPs, t roftarx
motion. To get the méan effective Norizontal ength of a
ordinary blade would, he feared, be a difficult matter. _B?]/
the mean horizontal length he meant the mean length give
by the blades when projected in the axial plane. eferrlng
to the test he had carried ouf, he said they had tested the gl
prolpeller on thg launch, and they got 372 revolutions, with
1341 h. p., and a speed of ~ knots.

_Mr. Sharp said he would like to know if there was any
similarity between the two propellers, apart from the ring.
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Preidel :
he following frgures show the results obtained

Old Propeller (4 blades).
KNOTS  REVS. THP.

Bildace, 16 sf f 7 38
Diameter, 2 ft. 3in. ' '

New Propeller (3 blades).

lameter 9in. \ , ,
gtrtrchcegﬂl%ég TJ,j 73 39 114

Mr. W. McLaren said he had had the advantage of seeing
Mr. Prerdels propeller before it was cast, and had had a few
words with him in reference to |ts effrcrency Looktng at the

r%;ureﬁ given, they had the old %e Iler wrth a Frtch of 31t

d the new propeller with a pitc t. 9.0n. It was a
Prt){)t ere, was a drfference n regard to estrmatrng the bengfit

e errve from the new propeller. In the old_propeller
had 372 revolutions, and with the new one 359, revolu-

trons It stood to reason that that containing ring was
bound to bring the revolutions down, and he was ‘inclified to
believe that was where they got the effect. It was not, he
thought from the ‘actual shape of the blades, but from con-
tain| g the water and throwing 1t out, in the same manner
as M. Ruthyen’s father’s idea.. There was no doubt that
the water going awar In a centrrfuqal motion gave a_sort of
swirl, and ™ thus helped towards the propeller's efficiency.

That, no ?oubt had been éh cause which had reduged the
number of revolutions, ap grven a greater e |cre]ncy
But he would like an explaniron I the calse of the |
mcreasrng He would also like to, know whether Mr Prerdel
was fav ura le to further exPerrments with #3 %r

He would suggest that he should rErerce some ho es ound t
rm and see w at effect that might have by allowing a slight

escape. Or he might experiment by gradua cuttrn awa
gtteerfhnr% He hadgmuch FEﬁeasure mytrgangtjngyMr Pre?del fo¥

and |vrh9 them an account of “his experiments
with such a progelle

Mr. Preider Said that in the two runs with the old pro-
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prerler there was a difference in speed of just about a knot.
0 make the matter clear perhaps it would be better to wipe
out aIto% ether the top row of figures on the bIack oard It
would show that the revqutrons had rncrease %
that the 1. h. p. was lower. He had referred to that when
ving them the results  They could have got more revolu-
lons” had the engine been baIanced well enough At 372
revqutrons the boat shoo W en th eX had the test agarn
e boat had been cleaned and rePar ted and_the revolu-
trons were kebt down. If the boat had not vibrated they
could have got more revqutrons and the same power out of
the engine, and more speed. There was nearly 2 1. h. p. lost.

Mr. Preider said that if the engrnes had been balanced
weII enough they could very likely have %ot the horse-power

%ne slp%e Wemade SiX runs three with, and three agarnst

Mr. J. Anderson Said Mr. Prerdel had spoken of line of
action of a recrprocatrn? prston and %wheel What ?rd he
mean elrne of ac ono afywe They coyld nof
'geta ine of action by a fly-wheel” They could get plane of
otation. Mr. Preidel saja > “ When the proPeIIer rotates it
Bresses on, and eventually displaces the water between the
lades to the axial or horrzontal Iength and respective diame-
ters, so that g uantrt?/ of Water acted on is represented b
open disc area mutrﬁ< mean horizontal length of
blades.” ™  He would like to as whether “per rev.” Should
not come in after that to make it clear. That amount of
water had to be acted upon every revolution. = Then in regard
to * Errme cause he thou ht |twduld be better |er Préjdel
altered it. He thought tife second cause should come. first,
for it appeared to hrm that the actual movement of the
ship was caused first of all by the rotatrng energy which the
Proi)e ler rmlparted to the water, and not X the gravity and

ibility of water.” The gravity and flexibility” they had,
but un| ess th g Erolpeller Was rotated the_ship did not move,
Were the b that propeller an ordinary heIrcaI surface ?
Was it a prtch which altered as the diameter ?

Mr. Preidel : It IS an increasing pitch, about 20 per cent,
from the Ieadrng tip to the root and after edge.
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Mr. Anderson said that if the Prtch were greater towards
the centre of the proPeIIer than at the tip there was bound
fo be a greater rotative action of the water which clearl

|mparted centrifugal energy to it and threw it to the tips.

When It got to the tips the water had to be suddenly forced
from the Tadial to a fore and aft direction. That had"to fake
i)lace against a sharp corner.  Consequently there must be a
0ss of power, and he thought that ro eIIer would work more
satistactorily if there were a nrce eas curve at the tip of the
blades. He would like to look into the figures and see how
the new propeller compared Avith the old One.

Mr. Preider Said he thought it would be a most difficulf
mathematical problem {0 work out exactly the quantity of
Water which passed_ th rou% propeller at d certain slip ratio.

He thought that Professor Rankrne when he drew up the
early formulae, must have overIooked that. They could not
?et uniform velocity of the water urrnog passage . throug h

0 ro ee”erre atream/Bettlmeeen thoe re rae nt?”l arterveaar;”
sitive pressu W S6 pressures was
thgdrfferenge In the water. He thoug IEt rom the s?g |twould

be very difficult to calculate. A prope ler might sl

cent., or 15 or 30 per cent., and the one with the 158er cent
slip might drive the most water through.  He had considered
and worked at it, but he was not suffrcrently a mathematician
to give them a formula, Regarding the prime causg, that
was another matter.  When the scréw propeller was first in-
troduced, 1t was supposed that it would go through the, water
asa nut'on g bolt." That theory treated The water asif it were
a solid, but if the water were a solid the Propeller would notgo
round. It was the weight and erxrbrIrY of the water whrch
enan eg them to_move™ ships through t. Alr was flrixr

ut it nad not sduffrcrentwer ht : that was why they could not

Water h ertain amount of wejgrt, and was also
flexible.  He thought that after all the prime cause of navi-
?atron qenerally was the water with its %ualrtres of weight and

exrbrr The rotatrng motron was the prime ?ause S0 far
ﬁs the en%rnes and the ship were concerned.  Still they must
ave flexible water, not frozen, to drive a propeller through.

Mr. Savage Said the paper was one which required some
digestion. i opened up S0 many questions which were
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stron“ op[ﬁosed t? the present ideas of propellers now in
Use | ercantile marine,  He thought there was a great
deal in the idea, although there were probably many points
whrch militated’ agarnst it. |t was a question which re-
rér\r/eel ugreat consideration, hefore giving ‘any opinion as to

Mr. Robertson referred to the possibility of accrdent
remarking that in the event of the propellér breaking o
snapprng at the end of the blade If it ‘were g cast iron pro
BT er, 1t would os%rblg break off at thF leading edge of the

ade as it woul great amounto resrstance If mage
|n bronze it would not break so read |g propeller
o that t){ pe be as efficient, in regard t0 the questron of accl-
dent, as types now In use ?

Mr. Preider Said that was a_ difficult tiuestron to answer
until they had had more experience. he thought the
neu IoPelll, quite came Up 1o e breate"c R G
Phegr held god th% propeql rpcou d be mage sma)tler by a
certarn amount [f the srgns of the times were followed the
engrne revo utrons onrId ep Increasing, and that would keeg

|fa %erstrlsmal er. If pr%)ellers were 10 to 15 Instea

8 ft. the danger zone was so much smaller.  With the new
propeIIer there ought to be a greater safety than with the
ordinar blade When the ordrnam{ propeller came out of the
water It mig t 0 down_again flat on the water. But with
the new l[I)ro peller the rim woud alwaf (it as cu hion.
If anythr 0 struck the proHe [ler it wodld wa riven
o It was vehrg/ seldom that ant/]thrng stru% ? geller
ea agarnstt centre. From t int of view of safety,
he th ou% ht the new prop elleﬁ should have the preference.
ewoul not Irke to say anything in regard to th efrcrency

ft e new propeller as against another of 18 or 20 ft. diam™
eter, as he had only tested it in smaller sizes.

Mr. Sharp fsard that durrng the evening he had been look-
ing |nto the |gures The new gropeller 3f Prtch with 359
revo utrons and er cent. slip. [n compar-
%t e twg gropellers whrch had be used In the trials, he
arrived at the conclusion that t ey were too dissimilar
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to allow of anY eomgarrson being made. The grtch wa
variable quantity, so also was the“surface and diameter: t |s
bein so they were unable to determine to which of these
ﬁrra le actors ang/ im rovement might be due, He would
e to throw out a Suggestion to the author, and if carried into
effect he thought it Would be the means of settling the point
ght 'away. His suggestion was that Mr. Preidel should have
another#ro peller ma esrmrlar to Nis new one, but without the
containing ring. Then he would have two' exactly similar
except in thrs one particular. After trials had been made, he
would be able then to say without any uncertainty whether the

circular ring was the cause of any “improvement or not.

Mr. Preider said the point raised was the great difference
in the grtch slip, and area of the two propellers He %h ught
the most important item Was speed’ for power. That, "he
th ouigf t, was the uestr n which shr#Jowners troubled about,

a propeller wore with 99 pe eent slip, and yet gave

knot mor speed than the one wrt 5per cent, sh? for

the same_power, the former would be the propeller preferred
by the shipowners.

Mr Sharp Said that possibly the proReIIer with which Mr
Prejdel ha comEared his new’ one mrrﬁ t have been of poor

desrgn The most rmportant thing noticeable was the dimip-
Ished surface; h thougn ta |ot of the gain might be dueéo It,
Perhaps the effect of the other propeller was™to overload the

engrne An engine would only |veout Its maximum Ipo(wgrat
ceftain revolutions. It they:took an engine and aKe

and ran it at different revolutions they would be able to arrive
at a speed where they could r{;et the most Indicated Horse
Power Those were the revqu lons that engine ought to run
at, Of % ag%t the be%t results. It seemed’to h%m the other
Pro eller nad been too big, preventing the engine from making
ts best revolutions.

Mr, Preider Said that on one run theoy had 372 revolutions,
but then the en mes were runnin fast.  On the_ other
trial the old ﬁ ller did 84 knots. The question of com-
arrson was, hough one which would have been better
ettled b the sp ee t e horse-power, and the size of the
oat re to be considered together, He thought he had
shown t at they were not testing against a bad propeller. He
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had asked naval architects what thex thought of the results
which had been obfained, and they had said that they con-
sidered them all right for that. power. TheP/ could go on
testing wide blades ‘and broad tips for propelfers in an”open
screw Wh Smith made his propeller he improved jt by
gra g cuttrn Vb)reces away. He cut the corners off and

mprove ould be ver difficult to arrange a com-
parrson test in that manner, because a ring such as he gro osed
would not be any good at all on the narrow tipped bl

Mr, Snarp . You contend this propeller is of such a shape
that If the ring were taken off it oul% be of bad design. d

Mr. Preider ; Yes, quite so, therefore take the best pro-
peller of the ordinary type and compare the new one with it,

Mr. Sharp : What is there obj ectronable with the ring off ?
Are the bla es too big at the tips 2 Well, why not cut”them
down unti] you ?et t0 the ideal condition, and then %om pare
the ro ellgr with the ring, against the other. ~ With a tug
H(e er of course the condrtrons are alto e#her drfferent
rrresbectrve of the t ﬁe it wou show concl usrvex
what advantage you are get g from the ring, If one IS teste
with and the otherwrthoir If it rsit sired to make a com-
Parrson of th etwo rog ers, th eys ou be drssrmrar In ong
es ect onhy during each trial, fof instance, eegt e pifch an
Séanngegertetme same, ‘and vary the configuration of the blades to
X

Mr. Preidel Said that first of all they had to answer the
questron By what shoulg the efficiency of a ropeIIer be
{ g 7 1 the be%rnnrng the effrcren){)was uq J
ts Slip. In 1862 the atter-was discussed before ¢ nstrt
tion_of Naval Arc rtects rn reference to % H by
J. Simon Holland srr Then it was said that, all other
conditions berng equal, the best ro eller was the one that
ave the Ieast mount of srﬁ er cent, of slp was 5
er cent loss of gjower That wast £0 rnrﬁn expressed | rn
2. e_?/wantdto get speed out of the snip'and no sli
water 0 work with - higher acceleration it was necessar
to Avork to a greater pressufe on the surface of the blades,
He thought the”efficiency of a propeller ought not to be judged
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by anything less than the result in speed and hy horse-
power.

Mr. sharp Said the efficiency was very easily settled.
It was the work put intg the propeller as” compared with
the work it Pave out, so that slip or no slip did not count.
If they could get a p roReIIer that would Ive out as much
work s was dlven toltt gwou have a 100 per cent, effici-
ency. The efficiency of th gresent day propeIIer was 62J t0
65 per cent., or moré often 55 per cent.

Mr. P reider Said the efficiency could bejudgedb t
of the ship, or by dynamometer. He thought it wa uI
difficylt to get at the efficiency by the forward speed
and the same boat, at the same horse-power with d
propellers under equal conditions!

Mr. Farenden remarked that if Mr, Preidel would have a
propeller of the same surface and pitch as the one under
discussion fitted to a boat, they would be better able to
compare the results, because at present they seemed to be In
a fog as regards the comparison.

Mr. Preider Said the ownerof the launch told him that the
old proBeUer was a good one, and that It was as good a one as
would be found on “any launch. He would not”say that the
Fropeller was the best propeller that science could produce of
he ordinary type.

e spee
optb
on
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Mr. Ruthvex said he had much pleasure in proposmti
vote of thanks to the author. He had designed a rog ler
which was new tohtrn nd he thou&ht there Was some mg
In 1t, as Mr. Preidel increased eareao suction and ha
decreased the area of |scharge and that was In the Irection
which eljeve Fro ress must go. got up to
43 percent Sllﬁ and still got a good refult If they compared
the 'speeds with horse-powEr th ti would find that In the first
trial ehad compared favouraoly. He WOéJ De Interested
to hear if he did more n that direction and came and gave
them th e]sults Mr. Preidel had oingrhe 8m|n% (i some
points which were verfy mteresttn e had much pleasure
|n proposing a vote of thanks to him for his paper.
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Mr. Sharp seconded the proposition, which was at once
carried.

Mr. Rutphven then moved_that the discussion be adjourned.
Mr. J. Anderson seconded. This was agreed to.

Mr. Preider : Thank yoy for the response so far. | shall
be pIea sed to come here again and discuss the matter further.

Avote of thanks was then accorded Mr. Boyle forpre3|d|ng
w o on ref og 9 said he was ver Fleased be with the

Preidel had given them a very Interesting paper on the
subect w hich, as Mr. Ruthven “had remarked, was very
nove Y considering the matter they would realize that
there would be a good deal to say about it on the date of their
adjourned meetln |t was no %subject one could get up
and discuss merer after hearing the paper read.

ADJOURNED DISCUSSION.

Monday, December 17.
Chairman—Mb. ALEX BOYLE.

The Chairman, in ogemng the meeting, said Mr. Preidel’s
alrogellﬁr was one of novel e3|9n At the previous meeting,
the paper was read, several members took part in the
dlscusst?n but |t had been felt that the pnﬁ)er was one which
required some thinking over before the mitted themselves
to an ohmlon for or a?amst Mr, Preidel was now present,
oug ht 1t woud be weII for h|m to re-open the dis-
cussmhth R mbtla few sg t%ementar words. otst Otf those
resent had doultless read. the original paper, and tha even-
[ ol e B b e
viou | eller on the fa
they woBId see that It was largely dlffe?en[)from the ordlnary

type.

Mr. Preidel said that at the opening meeting he had glven
them a certain number of facts that fad been”arrjved 4t b
testing, and he had read ouf the particulars of the test
which”he gave them some figures. They had had another
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test on November 1 but the figures of that test were not in his
hands when he read his paper. He was glad to say that those
figures had turned out more in favour. of the prapeller than
hé had anticipated. One question which he thought he had
not answered at the previous meeting, was.in regard to the line
of action of a fly-wheel. The line 0f action which he meant
to express was synonymous to the line ofmotion. Mr. Preidel
then read the report made by Mr. Terry upon the propeller.

17, Victoria Street,
Westmrnster SW,
November'8, 1906.

Messrs. Preidel’s Patent ProEueIIer Company, Ltd.,
110, Cannon Street

Gentlemen,—At your request | conducted a further trial
of the Preidel Propefler on hursday, November 1, boardrng
Messrs. Bur%orneslaunch Atalanta, at 3.10 p.m. on'that day’
The propeller had been, as | understan altered on the
nes suggested In the former reports by M mrth and myself,
he alterations had thinned the rim of the Prope ler and some-
h reduced the blade area as iven aer h e propeller
hr h formerly wer?hed 60 Ib wergn hed 47)- In and the
urf ace had been greatly imp roved In s oothness The boss
of the propeller formerl endrn? in a flat circle 4n. in diameter,
ad theretore a suctior area of 12-51n., hrchh ad a retarding
?ffect and at my suqrqestron a t%rpedo sha ed bOSf had been
itted over the propeller nut. - This boss 15 12 in. long, cylin-
drical for 4 1n., and the last 8 in. tap ered to ¢ in. To gef the
best effect from this Iastrportron o fermrttrn? the water to
close In upon the propeller boss thet er should begin at the
junction of this Iast Prece wjth the p rope ler nut. A
mater was pressed for time, the piece was made of woo onIy,
and probably Is not so trug in ru nrng as gunmetal.

The prop¢|ler now runs at all spseds either backwards or
forwards with great free om from vr ration, and causes the
vessel to quick attarn [p F the prog eller |s also very

?mg In stopping th eAta anta from fullsge and she tHrns

ither ahead "or astern with the Preidel 1pe ler, { ere
berng a marked |m?rovement In the decrease size 'of the
circl8 in which a half turn can be made.
The conditions of wind, tide and fraffic, and smoothness

ZSES=os
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glfwaterwere noted by Mr. Smith and concurred in by my-
We made nine runs, five up and four down, but for the
reasons stated in Mr. Smi t S report, we disapproved of the
course kept during the earlier runs which appeared fo us to
be up stream (against tide), too much in the middle of the river,
and down stream (with tide), too near the bank on the Midd]e-
sex side, thereby giving results as to stren%th of tide hostrle
0 the efficiency of the propeller.  During these runs also the
boiler pressure” and revolutions varied ‘considerably, so we
decided to cancel the first three runs and to base” the trial
on the remaining six runs. | should like here to say that it
would have been desirable to have had ihe trial commenced
at high water, namely at two o’clock, as they were run with an
ever Increasing tide which is also hostile to' with and against
results, as It rmpedes more than it favours the effect of the
tide acting on the oat over% longer Ererro in the %arnst
runs than” in favour of the boat’in the “with ™ runs. For
these r?ason% slack water trials would haye been more reliable.
The effect of tide in velocity results 1s of course much greater
in boats under 10 knots, than at hor pedo b at speeds, as the
Proportron of water speed over t roun o much less
eIatrver than the boat speed rn high Speed vesses
I aIso ee an I ma}/ State that Mr. Smrth concurred with
at for these trials, a marine type boiler containing a
ar%\e vol ume of w%ter and therefore not liable to fluctuations
ater evel, or high ranges of variation of steam pressure
would have gjven more constant revolutions and more unr orm
speeds ; for instance, towards the end of most o g
runs, there wasa reat fall of pressure and also of revo |uti ns
due to rna rrtr)]/ 0 marntarn full steam contrnuous at full
sBeeo W rst t e water feed was on. | wanted s]tart one
rin up with a three-quarter full glass, but althoug h the vessel
Was rtted with a condenser (which, however, does not create
a vaf but merelg recovers the water), ang therefore we
should not have been inconvenienced by vrsrble externa
Brrm Ig It was feared by those in chargé of the boat (the
uilders’ sons) that Prrmrng into the cylinders might take
place to an extent su frcrent to 0o gamage, or at any rate to
vitiate the rn?rcator %rams so | waived this gornt hence
we ran several times with a falling steam pressure and conse-
quently fewer revolutions.
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At a Iater date if this Eropeller or 4 modrfred cohpy of it be
tried, | should advise its ern? tested In a boat with an ample
fire-tube boiler, so that the steam may remain at an uniform
stead pressure of say, 180 Ib., not “180 Ib. to 200 Ib. one
mrnu%an 140 the’ next.

Wit thrs luctuating pressure, if the boat has a critical
speed within our reach, it |5 impossible to attain it, Pass It,
and hold a speed above that critical speed. Nevertheless,

grte these drsadvantageous condjtions’ of the trial of the

odified propeller, it gives consideranly improved results and
believe that trials “made under conditions which I "have
sketched out would show even more jn its favour,

Owing to the a sence of wash with the Preidel propeller
and to | sevr dent grip of the water, as proved by the prompti-
tude with which the boat attajns fuII speed erther head or
astern, and further rememberrng ow qurc fyrt arrests th e
motron of the boat when stoppé ?uddenﬁ rom_ full speed

and put to fulspeed astern I mo that it possesses
(especially srnce altered) %oo manoeuvrrng ualities. ~ Steer-
Iny being easy both aheal and astern t & movement of the
boat when om astern s remar abg ree from that sIurnR
action which takes place with unshrouded propellers, whic
vitiates accurate steering when gorng astern.

Qwing to the smallér diamé&ter of the PrerdeI Bropeller
grvrng\ as aItered within one-third of a knot of t e ur orne
Errope ler’s results, | am of opinion that 1t 1 well surte
win screw Purposes as also ossrb for three or four scr?
urFoses for steam turbing or electric motive power or for
motor hoat Propu sion. The same reasons, small relative
drameteran reedom from wave makrng woul d seem to prove
it W I#)ted for ana towrn% eithersingle or twrn screw
w ich, Wrt the ro a egrowr 9 use of ouy water-h |? Was
th roug out the %?m and %ra dual substitu o
mechanical pro uIsr or horse-towage, would further enl arge
Its fred of usefulness.

Comp arrn% the results shown below with those previously
1gbltarned with the Burgoine propeller, the figures are &S
ollows

Bur oine 841knots improved Preidel, 8-076 knots ;
on1y 3 ofa knot slower.

he | f figures were—Burgoine, 13-335; original Prerdel
11-4:" 17935 less h.p.

opinio
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Ies|s|-||rP Burgoine, 13-335; improved Preidel, 10-68 ; 2-655

Frorﬁ these figures it is evident that the Preidel propeller
as improved, gives very good results with nearly ~ less
horse-power than the Burgdme propeller. In other words
It attarned within -335 of 2 knot the speed of the Burgoine
prope ler with only 1.0 fthe horse -power required by the un-
S rouded pro peller.  The figures for the Preidel propeller as
%tere Area of ring th srdes 4-4 s%uare feet), area of
lades one srde 3 are feet, Stephen .
Terry, M.Inst.C.E., M.Inst.Mech.E., As oc. 'Naval Archi-
tects, M.I.Mar.E."

November 8, 1906.

Mr. Preidel, continuing, said the blades were cut off by a slight
%or{retrh to rrhefextentt of abé)ut 63quare I? 1n the tdhree bla tehs
ut the chief point gained was in the thinning down of the
blades.  The yp tookg off about 10 cubic rnchges from each
blage. Al rarrrr'ag e I e 1T ey eaft
I water w r §S S il u
behind the blades. Nowgtheg ﬁad 30 cubic rncheps less metal tg
0 ahead, and 30 cubic jnches more water to grve assistance to
e propeller.  The engines were not suited t0 run faster than
350 revs s0 a suitable propeller for that engine would have to
be sli r[g tnx larger in order to take the indicatéd pressure and the
full steamt which could be used at 350 revs.

Mr. W. E. Farenden asked what slip the propeller gave.

Mr. Preider said he had not worked out the sIrp ﬁercentage
during the last fest. At the Prevrous test they rper
cent, slip as against 30 per cent, slip with the ofd propeIIe

Mr. Farenden : Then you had 14 per cent hrgher slip
with the new pro eIIer than with the old one. s not th at 2
0ig Eercentage of slip ? Does not that mean .a pig loss ?
think you will find that 10 to 15 per cent, slip i alfout the
average for a large number of steamers and is generally recog-
nizedto give the best results.

Mr. Preider Said he thought a 10 to 15 per cent, slip was
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the average for large merchant vessels, and that for smaII craft
they would generally have higher erp ratios. As he had
paipted out, the slip of the screw had real gver y little to do
With 1ts efficiency. In the propeller they had to nave a certain
amount of rotatrn energf or that énergy exPended what
W3as requrre was speed vessel Consequently he efficienc
of the "propeller was qurte Ind OPen dent of any compariso
between angles of the b ade an gfes of ad vance or any
proportion of the propeller. The ficiency would only be
Judged by the amount of power they Put In, and the amount
of power they realized for propelling the vessel. ~ An ordinary
open screw could not be made to work with high pressure, say,
to the square foot of the driving face on account of the water
not h avrnl% Su frcrent resrstance and velocity. The velocity
was deter |ned %t e ange to g certain extent, and wo uld
tend outward wi g ratios _on ordinary propellers.
Consequently, the low Slip ratro of 10 to 15 per Tent, was an
empirical rale. Supgose they could twist the old blad eg
round at a low angle and drive’the boat with no slip. It wou
not be of any advantage to reduce the slip and increase . the
Power to drive the screw When negative slip was obtained
he screw was erth% red uce In area or reolaced altogether,
The pressure had to be exerted a%]arnstthewaer as transmtted
from the shaft. The centre of the shaft was the e?mnrn of
the Ieverage If a certarngressure was exerted on the ti
the large blade they had a large leverage of action ; conse
Fentg it would ta em re power to exert a cerAarn ‘amount
essure at a Iono rus than on a shorter radius. If the
rin were remove rom the propeller they would not get
anything like the reﬁsure on the last inch of the blade that
th ynow obtained with the ring.

Mr. J. G. Hawthorn Said he had looked at the propeller for
some time, and the conclusion he had arrived. at was that Mr.
Preidel was endeavouring to convert rotative en%rgr( into
lon |tud|nal energ Mr. Hawthorn then eaItwrtht heory
of propulsion n"detail, elucidating his remars by r(a rams
on the blackboara. Wrth a screw propeller, he sal h
were endeavourmg to do a certarn mount of wark, w IC
was, the measure f the weig tof the water shifted in a unit
of time, and the ve ocrtZ it wasds hifted at, Rotative veIocrtry
on the part of water was a dead loss. If they could convert
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rotative velocity into longitudinal velocity they would get a
better resylt for fewer revolutions. It was most astonlshtn%
to see 10-68 i.h.p. for 351 revs., and 13 i.h.p. Tor 347 revs,, a
shown by the trials of thjs Pro eller a?amst another,  Then,
how was'it that the propeller made more revolutions for a Iess
horse-power—ejther the propeller was making more Sllp,

weII—|ftheeng|ne was giving out more work, more speed Would
have been gof qut of the boat; but get they got racttcally
the same speed for 30 per cent, essh ISe-poer and yetmore
revolutions. Where had the work gone 2 |f the revolutions
wereggigreater the pressure must be less. I they said that

© X qqq—T gave the indicated thrust of the propeller,

then_he failed to see how they were to get those knots from

It with such a small ﬁower and bigger revolutions. To get

htgher rev?1 étons with a smaller power made him ask where
power had gone between those two.

Mr. Preidel : The pitch is really coarser.

Mr. Hawthorn : If the pitch is coarser, then the revolutions
ought to be more reduced.

Mr. Preider : The diameter is reduced by 6 inches, and the
pitch increased.

Mr. Hawthqrn Said he_considered Mr. Preidel was tending
to the conversion of rotatlve energy into Ion%ttudtnal energx
If that were so, then the p ﬁ er was a Step in the rlg f
dlrectlon His concePtton oft Hro{peller Was, that they T
too much work, rotating water on Its axis, which was abso-
IuteI Itosttso far as pro ulsmn \t/va? eohcelrnedt df thle y could
) at ener convert 1t into longitudinal enerqy,
h)gnte wo ggf/etabetter thrust on the smgaller revolutl%%y

That struc m at the first instance. |t appeared
that theey wanted to try and centre the rotative energy [t was
just liké a converging nozzle. They were endeaVouring. to
conver e the stream of water as It came in through hhe rlng

and |t was centred, and dlrecth( up the centre of the shaft
they were getting a bigger thrus

Mr. Preidet : There is one point | should like to mention
again, to which | also have referred in my paper, and which
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Mr. Hawthorn is |IIustratrng here, which I thrnk rs generaII
called the disc theory.  [Mr’ Hawthorn ] accord-
ing to that you would only require—if we magrne a direct
Push -out of an endless screwed shaft to impel the ship
orward—a flat disc coverrn? the whole disc area. If you
couId get a shaft ) grve out this contjnued push in a strarght
mel}/ou odu awaeys have the comﬁlete disc area filled by a
circular hlage on the shatt without any pitch. As soon as.you
have a limited shaft fitted on a ship and the propeller is to
work itself forward and rrve the shrpb merely rotatrng the
conditions are great)(]atere First of all ou must have a
pitch on'the blade or the blades at an angle ; secondly, you have
never or seIdom either the total blade”area or the projected
area e(rua to the grsc area. Wrth the endless shaft Pro 0si-
tion rotatjon would serve no useful purpose for propelling, as
you could also drive the shaft out with rack and pinion, and
pressure would be exerted bY the crrcu ar bIade against the
water, The water nearest the edge of the circular blade
would grve little resistance to pressure as 1t would fill in be-
nind the disc where the pressure had been reduced : ou would
here get g pressure curve hrﬂg est in the centre o grrcular
blade.” Whereas with the ordinary rotating shaft and screw

ou would get pressure curves véry low near the centre, as
he blades pear the centre of shaft cause the least amount
?t;nlongrtudrnal resistance and the greatest amount of rota-
r

Mr. Hawthorn ; But your propeller tends to minimize the
rotative velocity of the water.

Mr. Preidel ; The rotation of the Water is reduced by the
large amouni of ent ance wat There will be a drmrnutron
of ressurealovert eba%ko Iade That pressyre |sa once
made u Zﬁpressurew ic ?mes In romé e side. With an
ordrnar screw that slides off round the edges of the blades,
the teed water comes only in from the leading edge.

at thetrp of the blades 1t you take the ring off. You are ten

Ing tgd the water more into the centre.. You are fen mq
to reduce the rotative velocity and convert it into longitudina
velocity. If that is the true Tonception, and if that isthe idea

Hawtthorn . t you have a h|§h rotative veIocrdy
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you wish us to carry away as to what you are doing, then it is
a step In the right directfon. If you do that, undoubtedly It
Is a good thing.” | want to get hold of your idea before gding
further into thie argument.

Mr. Preidel : | think the theory of the propeller is wron
%ﬁefadrlsgs It takes the amount of water merely by the area o

Mr. Hawthorn : Suppose the rorneller to be beforefy
and you are looking forward, these blades are fined
off af the tips, 15 It to throw the water with a certain velocity ;
from the centre outwards, so that we get a calmer stream of
water fo act on ? Your Idea appears to be to catch that and
bring 1t more to the centre-line of shafting. . As your water
comes in and. again ?oes out, it must come in from forward
between the rim and the edges of the bjades. In the ordtnarP/
propeller the water moves out from the centre of the shaf
thtle In this style if | %conver%\ng towards the cendtre tween
the stern ost and t e there 1S freedom r the
water to o th rott]ge Whl|e |t Is prevented from gomg off at
thep e”P band, an it converges, which gives a higger
stream 10 work on at the aft side.

boérf(}er a brief discussion, by the aid of diagrams on the black-

Mr. Hawthorn, continuing, said : We all know we can %;net

a ne ative Sllﬁ and we know very well the thrust is the sa
er we nave a Posmve negative, or no apparent 3|p

Sltp does not affect the thryst. We can tie the ship up In
dock and get 100 per cent, Slf Xet we get the thrust. I
that be so wht<Ndo we want lip Imply to produce
the ener e must have a veIocny to _drive the water
astern ithout that, Newton’s laws are of no good to us.
If you are converttng rotatjve energytnto longitudinal energy,
then the propel er IS worktn% in the r| ht direction.  Thatls
great oint which 2zled all our great engineers for
ear that is to say, the loss of the rotative energy.” If yours
nds to minimize |t we shall be very pleased to commend
you for what you have done n that direction, and for the care

and attention'you have bestowed on the subject.
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Mr. Preidet : What | am tryln% to do is to shift the line
of most effective pitch further out, and get more slip; hut my
obiect IS to work with more slip to get nfore speed at the same
or less horse-power.

Mr, Hawthorn : Your true slip will be increased the more
you increase the longitudinal velocity of the stream. If we
Speak of slip let us detine it as belnqthe difference. between
the calculated and actual distance that the Shlf) runs in a q!ven
time. It we call that slip—and that Is actual and true s |g—
then the difference that now exists between the true and
aﬁgarent slip will be minimized, We have a difference between
the true slipand the apparent slip. Toourap_parentsllf)wehave
to add on the speed of the wake of the ship. But there is a
Eomt In roi),ulslon where slip becomes a ,Iosfs. We want to

now what slip 1s the most advantageous slip for the propeller
to have. If our slip becomes too gieat, we are doing too much
work on the water,

Mr. Farenden . YOU have 44 per cent. slip.

Mr. Hawthorn : That only holds good with the very small
class of vessel.

Mr. Preidet : | think | have mentioned that top. The
water driven back gives the thrust in the nq}ht direction. It
the ordinary open Screw be working on to |gh a slip ratio,
then the proportion towards the periphery 1s much greater than
the normal, cons_equentI)F there 1S a high“slip ratio and a very
low thrust combined. It the ring werg removed from this pro-
peller, and the propeller put onthe boat agam, and mage to
work with 1003per cent, slip, you would thiow nearly all the
water outwards from the points of the blades.

. Mr. Hawthorn : If we are to presume that the slip ener
is taken up In sending the walt)er,out ra(ﬁallly |1L pvv_e C§X
convert radial energy into ,I%n(%ltudmal energly, the slip will
Increase. It 1t Increases with the same rey uBons and the
same norse-power, then we are going to get a i qer thrust,
Have you any data as to pressure per Squaré foot of blade area ?

Mr. Preider : | cannot say | have data of thrust per square
foot of blade area.
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Can yon give us any idea of the fotal
thrust for the Iprtch and diameter ? If we are to get a bigger
thrust we shall get a larger pressure per square fodt for eveér
foot of blade aréa, in place of the 40'to 60'lb. usually allowed.

Mr, Preidet : And convert all the longitudinal energy into
the right direction.

MI. Hawthorp : | thrnk it shows a%]reat deal of courage in
the face_ of opinion nowadays from some of our greatest and
most_ scientific_leading engineers. It shows a good deaI of
conviction of individual opinion to come and tr¥] to demon-
strate that rt IS possrble to convert some of f at rotative
ener%y Into longitudinal energy | think the th an § of the
Instr ute are dug to Mr, Preidel, and we are indepted to him
for the manner in which he_has brought the subject before
us here. The propeIIer IS still n some respects an unknown

uantrt recalls one of the early pioneers, who saw
ﬁow th pough share turned up the cFod%l apnd 50 got the rifea
the screw propeller. It almost seems that the propeller

IS where he left it, and for an one to have the courage of his
oPmrons and_what | aY seIf conviction sufficient to
brng a_propeller out of the usual stamp and show It
think 1t reflects f\;/lreat credrt and great courage, and these are
certainly due to Mr. Preidel.

Mr. Preide) : | am very much oblrgied to you. | can only
assure you | have not done it hurriedly haye thouqht it
over for four years, and | practised my efforts for about two
vears, and |~ should very much™ like some of the Ieadrng
authorities to give their opinjon.. | have put the idea befor
them, but have never succeeded |n drawing an opinion from
them. They say : “We do not think It Would be sujtable.”
I have one through all the Er)rapers r(ad before the Institute of
Naval Architects on this subject, ana | still think you must
have the uantrt to start wrt Here you have the quantity
measure t’ |ameter and length. ~ If you can work on
t at uantrey and send_the water back in the rroht direction,

ust get the reaction of that water, And Yhat reactjon
rs equal to thrust The shorter radius you can have, the less
Power you will require to impart the pressure on the water
hat is”being thrown back, the weight being equal where It
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presses. | was myself surprised at the indicated pressure
dropping so considerably.

Mr. J. Lang : | understand this was fried on a single-screw
launch. Wh effect had 1t on the rudder, forcrng that water
hack ? Wasr harder or easier to steer the hoat

Mr. Preider ; Mr. Terry spoke favourably of turning the
boat round. When the ridder was set It "kept a straight
course. ~In turnrng round | think the circle mrght nave béen
sIrghtI\( larger, but'very little, as comgared with” the ordinary
propelfer. “The rudder answered directly to the tiller.

Mr. F. M. Timpson sar(? | do not think this idea is entirel
new. In 1884 | attended some trials of a steam launch whic
was rtted with a ro eller of that prrncrple The invention
belonged to a Lon on company, and 1t was clajmed to give
less Vibration with more s ee for the steam launch. The
Invenfor succeeded in dojng that wrth much less vibration.
Certarn alterations had to be made with th eoverlapprng leces,
w rchwereflaced at the trPs of the %Iades resumably 10 re-
vent the water racrn? the periphery. ~ The launch ran for
three days, and the b adesandthe grece on them were trimmed
down to a point at wh rch they? ve the best results. It was
ver similar in p rrn%rpe to thaf of Mr. Preidel, hut the rrn%

not carried round. If the inventor of the propelle
referred to had bee repared to acce tmo erate terms, they
would have tried i mon 2 larger Scale, but the patentee
ad too bra an idea of th evalue and it fﬁll through With
that prope Iﬁr they had less vibration with increaded speed.
France there was a steamer brought out with the pro-

e ler runnin rn a tube, but it has evidently dropl%ed out.

as mentionéd In t eengrneerrnq paﬁers some time ago.
regard to t epro}he ller | referredo t ebla eporntwasmerely
turned over ere was more spee obtained 1 a practical
test. | was the only en?meer on thrle ob, and we shifted
WOJJE lers mang times during the two % th r(ee da\x/s There

rlanqular prece on the tip of eac ade 0got re-
sults that Were better than with the or inar Pr peller,
and, also, there was decreased vibration.  Before that pro-
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Peller was put on you could not sif and write in the stern of
he hoat, but aftervards | could sit down and take notes.

I Hawthorn : With the ropeIIer fitted to lar esteamers
oflargerdlameter there wou bea ar e amount of centritugal
force With that ring. ~ With an |ttewear or tear on one 5|de
at high revqutlons there woud eaten ency to wear the shaft
oval In the tube. That was the only point he saw In worklng,
and the fact that it would be rather difficult to apply the P
peller to large steamers. But he thought that three prope leys
of this type behind one another, driven by turbines, would
work exceedingly well.

Mr. Preidet : | believe | mentioned that a great number
of patents have been applied for and which havé a portion of
a flange on each blade ; they recur time after time. The fault,
| thirtk, 15 in their constriction, hecause these pieces catch
against floating drift. arid anything in the water is easily caugh
by the ordjnary blade and mych “more ea3|l¥ caught’If it has
a'lip uFon . A plece of wreckaae IS bound To break it off, or
bend it, and the proFe ler isworking worse then. It Is Iosmg
more throutg eln% at a dtfferent angle than th
efficiency of the bIades c? ake up for. | thin that If the
water ¢ uId e smooth always, and with nothing In the watf
fo strike 1t, tnat prope ler with the flange on the” blades would
be more applied,” [ beligve It has been” applied over and over
9aln but the fauIt IS that it cat?hes depris. Here with m
Po{ne ? have a contjnuous line.. T It strikes anxthtné

eneral direction the force 1S minimjzed at once, and
bow IS staved off, Regardln ropes and chains which might
b e In the water, they cannot get foul of it unless they enter it.
Then the%mtghm offthat dge. If the rope camé in touch,
e thrown off.  There Is, an angle of 35 deqreeswhere
it would slip off. Regardtng ngg | "said_| shg d not like
to make a proPe ler 22 ft. In digmeter. lameter has
now ot to 14 teet with turbines in some of the blgt[test ships,
an IT there was any chance of reducmg the diameter in any

}/ near the same percentage, | should have no hesnatlon In

ng It on a sea- ?omg steamer.  The Pmﬁeller referred to as
teste is 22 per cent, smaller than the original, Consequently,
there_would_ be a great reduction even on these proP]eIIes
and T think it is admitted that the efficiency drops much more

it would
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in the high sPeed than in ordinary propellers with larger
diameter dnd less area to the blade which c(?uld be used.
think propellers on that principle could be made up to 14 or 15
feet diameter without incurring great risks. | do not think
It would be necessary to maké them any larger.

Mr. Timpson : | think, as regards catching sea-weed and
debris, | may say that the propeller to which | referred re-
mained in_use for two or three Years, s0 long, indeed, as the
boat was in this country, and there was no trouble In the
way of catching. It had been remarked that one inventor
was very near a theoretical solution. He used the propeller
In the Inside of a tube, and let it have a good clearance In
the tube. The effect was that they went ahiead all right, but
50 soon as the boat lost movement the EJroEeIIer_was fotating
Inside without any water. If the boat took a Sllﬁht urn the
feed water was partly cut off.  In swinging round the boat
would have some effect in cutting the feed water off.  Goin
ahead there would be no chance of cutting the feed water off.

Mr. A. G. Rajney : If_ a fair-sized radjus were fitted where
the blade tips jomec{_the circumferential ring instead of a sharp
corner, would it not increase the eff|C|envc\)/ of the propeller b
makln? the change of direction of the water flowing radjall
along, the blade fess abrupt. Would it not facilitate"the feed-
Ing 0f the water behind the blade ? Where the blade joined it,
would 1t not make theﬁro eller more effective ? It Seems to
me it would facilitate the feed water behind the blade.

Mr. Prejder ; | do not think Id’ would make a ﬁreat differ-
ence havmg th? %orner of blade and ring rounded. You
would lose part of the effectiveness in gom? astern. | douht
whe herl(! would increase efficiency In” go n[q anead, and It
would re %we erficiency In gom(IJ astern.  n _repI?/ to the
uestion 0 maklng Rro ellers” of this tsype | think that even
arger pro,PeIIers, could be made in P_art . You could have the
blades with Fl] lip on,({and fix the ring over, either by rivets
or screw. They would have to be as flat as possible” _If it
SERRER 1 e e sl
lose a Iitﬂe of the gffimsency, butglt depe%dsJ upong I¥ow much
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efficiency can pe gained above the other, and what other
advantage would be in the larger size. ~ 1115 generally admitted
that in"the new rgrger boats the results obtained are more
favourable than on smaller boats.

Mr. Hawthorn : | rise to propose a vote of thanks to Mr.
Preidel for his paper on propellers, read before us on a pre-
vious occasion and djscussed again fo-might. | think ‘the
Institute 15 very much indebted™to him for comrng forward
and giving us somethrnﬁ which is outside the ordinafy routine
of the théory of propellers, and to come here with a certain
amount of original research. . | am going home to think this
matter out very much for 1t is not ore to"he answered hastily.
The subject of propellers is a mgstery I cou never under-
stand how the propeller could do tfie work. | have an old
work in my possession published in 1838, and one of the
Brctures shows, a large concourse of peoRIe assembled on the

anks of the Thames to see “ that great ship or 810 tons hurden
heing ﬁro elled without sails or oars, tfut by that great inven-
tion, "t rchrme lean screw—the small tiny screw at the stern

thef IE propel rng such a Iarge vessel, whr% made the trip

from Blac waII to Gravesend in 91 hours ! at was recorded
In 1838. When we come to look back we find th aﬁ the prin-
cipal Inventions have Dbeen broug t about mostly by the
couraqe and convrctron rndrvrdua b)v trryrng their wn Ideas.
Propeller progress has been rpure mental. There are
ots of thearies, utthefactsae eforeérs andrfwe oon rnt r

direction, | think th eengrneerrngwor must become indebte

tornventors if onl fortheabewaxrnwhrch seekers go to work
{0 eHcr date mystery. | think this Institute can do nothing
ess than award Mr. Prerdel a very hearty vote of thanks for
his paper, and for the kind mannér inwhich he has answered
odur questions. He has done the very best to elucrdate all his
Ideas.

Mr. Lang seconded the proposition, endorsing Mr. Haw-
thorn’s remarks.

The Chairman said theg/ would aII a%ree with every Word
that Mr. Hawthorn had said. that evenrng

very rnterestrn? discussion. Not on Mr. Preid rven
them a very able paper, but he had aIso drsplayed his readiness
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to try and make clear any point which had arisen during the
discussion. In addition to the discussion they had also had
some very illuminating remarks from Mr. Hawthorn, which
were very interesting, thus making the evening much more
valuable. In moving the vote of thanks to Mr. Preidel he
did so as representing the wishes of the Institute. Mr. Preidel’s
paper had required a considerable amount of time and thought.

The vote of thanks was cordially agreed to.

Mr. Preidel said he thanked them very much for the
favourable reception of his new idea, but he was sorry to say
that certain well-known men had absolutely refused so far to
give him a word or have a look at the propeller. But their
reception of his idea at the Institute of Marine Engineers
would decidedly be a consolation for some of the trouble and
hardship he had gone through.

A vote of thanks to the Chairman closed the proceedings.

Mr.Preidel.—Reviewing the discussion on this paper for a
few concluding remarks, | should like to say that for the pur-
pose of compiling it | carefully perused the various papers and
discussions recorded in the Transactions of the Institution of
Naval Architects, as well as a number of books by leading
authors on the subject. Although apparently there is a great
dilference in the various theories advanced by different theo-
rists as to whether a propeller pushes water backwards, or
oblique blades push a vessel forward, it is certainly quite safe
to state as a first principle of propulsion, that the forward
thrust obtained by a propeller is the longitudinal component
of the reaction of the water caused by the pressure of the pro-
peller against the water. The pressure of the propeller against
the water, when driving a ship, and the re-action of the water
against the propeller must always be equal and balance each
other in opposite directions. Therefore, whether there be slip
or no slip, pressure there must be. The pressure exerted by
the propeller can, however, be caused by various amounts of
energy, according to its application and also in various direc-
tions. It seems certain that pressure can be exerted with less
power near the shaft than at a great radius. The problem of
propulsion resolves itself into causing the greatest amount of
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longitudinal Pressure with a given amount of energy from a
rotting shaft.  As the presSure to the square unit in the
ordina Pl open screw is governed by the surrounding pressure,
It should be evident that there is ample room to Improve the
propeller so as to make It work with higher pressures b
Increasing %he areari feeﬂ and decreasing the artea ofdrschar ¢,
which, 17°the propeller shown, 1s in the Tatio o :
object of this was rightly understood by Mr, Ruthven when
E)enmg the_ discussion.” The varjous questions regardmg
Slip, Pitch Blade Area, etc., could be cited as a proofof th
uncertain foundation of Bropeller theory, whilst the contribu-
tions to the discussion by Mr. Hawthorn clearly seemed to
favour my theory.
There remains only the point of skin frretron which _no
doubt at first sight appears greater than it really 1s, and against
which the superior e frcrenc of the blades has to be put. . From
the results obtained with these propellers_one conclusion fan
be stated as incontrovertible namely, *“That this propeller
wil| give a greater am ount of thrust within any grven diameter
and Prven revolutrons than anrrr en screw, very econo-
mica exgendrture of power.” “There are many olp rfrtumtres
Iy Rractr e where the drameter Is limited by external circum-
stances_and within which the greatest amount of thrust s to
be qbtained, as for mstan?e shallow raulg ht, towmg and high
enrtrrne gpeee gurﬁosesroaéogrwhrch would obtain advantages
us IS

Thgn after the superr§rrty%ould be proved for such cases,
would be the time to(|j g ether the readmg of this paper
and the discussion had heen of a decisive character re ardmg
screw propulsion generally.  For the present | wish to express
my sincere thanks to the Hon, Secreth the Chairman, th?
that took part in the discussion, and the nstrtute fqenera
for making'it possible for me to read a paper like the foregoing,
and for 1t favourable reception.

CONTRIBUTIONS BY CORRESPONDENCE.

. Harding (member). It may be pojnted out that
whrlst the addIe w eel has its eoEnterpart in the animal
world as a [) Pe ler in steamer-ducks, and perhaps In the
turtle and others, there is no action equivalent to the screw
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propeller to be found in apy swimming apimal, As the

Archimedean screw was the first actual propeller tried in th|s
countrK (for Trevithick the clever Cornishman seems to have
been the first proposer of the screw propeller in s present
form, but not "a user), it was but natural” that engineers and
others should compare the screw propeller to a screw wor (Ing
in a nut or tg an auger horing wood, and the term *“slip
was a convenient term.

As the Archlmedean screw had the same pitch on the front
side as on the back side of the rop eIIer the term slip might
be ag licable, but when in late Pro pellers, as indeed In ﬁll
present propellers, the avera?e pitch, of the' front side of t
Bropeller differs with that of the dnwng or hack side, slip
ehcomes aln anorpaloust tern? Iantd ;%osn |y”I]'[ would be ftalh

eaking of slip to calculate it using' the average pitc
of %othpfacesgof theppropeﬂer blade, ! P

| am well aware 1t has been [aid down that you mudst have
slip, some advocate as hn%h as 30 Per cent. ver few advocate
a fow ercentag e, buttha |sam?terwh|cha resent experi-
ence points t belngn still prob ematlcal Indeed, speaking
grongr nrneennttora e t%satt rgrkeder Itrh the celebratted I11S
Xeri Was worked with a small negative s
Thﬁ’s propefler gave the highest speed, but was dlsgcarded h)n
account of vibration,

differ from the author in his explanation of th verﬁ
' weasor old me by one know

modern term “cavitation ;" | t @t ld me by
to many_ marine englneer% Henry Warrjner, “still mong

us, who' in the fifties of the Iast century had reat eal t
do with the 40 and 60-harse Rower 8“” oats uilt or war
pUrPOSES. gsewere togwet dicated horse power, and u Ito
a certaln speed of revolutions th esteamlng was comparative
har? fter that the propellers cavitated, dnd the power could

argely exceeq e ccor m{g % him the effect was Ahat
t ou the revoumns were uch Increased, the speed of
Ship was actua y?ecrease s0 that thou h'the en ne was
ﬂ?ln% full sgtee% or all that 1t was worth, yét on ea3|lg down
(e ca tatn ers |Peractuarf]lere|ncreased rnterusosrhthl that
VI | IS U It.ma
eom areq wn(’hp?tat IS aIIed a s/wuziestlck and this d%lfect
IS uernnmar X to insufficient area.
think a great deal might be learned by studying the action
of a propeIIer Ina phosphorescent sea where it will be observed
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that the effect of the delivery of the water from the prJ)eIIer
IS Tirst to make a cong of water sh?htly revol vrn? this
%xtends up to g cerfain diameter of bdse, and ater that it
ecomes a cylrnder of water, the whole movement of the water
%radually subsiding at a_certain distance from the ship. In

Igh spéed vessels” the distance of the disturbed wake from
the counter gives a very fair idea of the amount of slip, after
a few ohservations.

Coming down to the author’s ideas | see that he speaks of
propellers working in ¢ Irnders About the ear 1864 a cg
der enclosing the propéller was frtted to a qunboat at Ports
mouth ; this was the proposal of Mr, John Samuel White, of

owss.  This greatly decreased vi ratron which in those da ?
as orrzontal engrnes were used) was generally horrzona
vrbratron and d the ef ect o a sIrth incredse of

t would be note that there sh ou e an Increase s |n
resrstance due to the dragging of that cylinder through the
water and so far as | can gather from the authors Invention
? o%l et gn mcr]ea%ed frrctrorbdue not] qnly to h e passage

aces t rou te wa%tetrh tut retvo vin mt e waterI

need scarcely point out that if the propeller was on
wanted to force t)hep Head and neverpast%rn it could by
made much more effrcrent with a decreased ‘coal bill. He
cIarms that his Propeller will answer “ quite well, gorng astern,
uite well” iS a comparative term, and it may bé but once

|n a few score years where to avoid collision with an iceberg,
or another shr or a rock that the going astern capabyitiés
eeproipe er are 1o elfrov% ﬂne must see to beheve
There are man among Us w o think that some propellers

in resent use ave not the esrre reversing-the-ship virtues.
he whole subj ect of proge lers should be a national matter
for rnvestrgatron e known to a few of the members
that have often advo ated the s endrn? of large sums of
public moneg say even ug to a quarter of a million sterling,
wrth a VIew fma |nF experiments, aIIto the effect of lessening
our marine coal bills. It was cerJarny a verg/ great %arn
some years since when it was found thdt Manganese Bro ze

y its” lesser skrn resrstance eat Dy gcrease the coal
angd we have haa recently readnougnt the propel ers
Pohshed In a manner said never to have been attempted In any
arge battleship the world over.

rimarily the diameter is the crux of propellers : the small
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diameter propeller has never been so efficient as the Iar%e
diameter propeller, and one must be very judjcious as 10
receiving the author’s assertion that his propellers ma¥ be
made smaller by from 10 j>er cent, to almost 30 per cent, on
Bresent diameters.  One i$ aware that such have been made,
ut they cannot go astern satisfactorily, _ _
Atter the diameter is the subject of thch, and with twin
screw propellers all our experience in hig sEeed vessels points
to low slip as being most efficient, and” this low slip 1s given
by defined area (but not b%/ coarsening), and by the straddle
of the propellers. * In this straddling pérhaps |m|tat|ngi nature
\ell\’h:rrte the legs of the swimming~bud are general
pI suggest to the author that one of the most important
matters in the screw propeller is the diameter of the boss ; this
was the one great improvement which Griffiths made.  We
have gradualh{ deviated from, this, and | (Inve It as mge ogflmon

y wide

hat the small boss I1s a mistake. As t0 the sha the
blades, the pear shape seems about as good as can be desired
or vessels of speed, but In tug boats gienerally a compromise
has to be fitted, due to the fdct that large diameters cannot
e given, and hence the many irregular shapes of blades.

Jcannot agree with the author thathis addition to the blades
will prevent vibration. Vibration |sfpr|mar|Iy due to weak-
ness of hull, ana is set up because of propeller greatest and
east resistances. In two-bladed propellers thére are two
periods, of greatest and least resistance to turning at each

revolution, n three-bladed three éaerlods, and so on. .Thus

with a three cylinder engine ;having three maxima and minima
turnm? moments, if the’maximum Turping moment be opposite
the minimum resisting moment of the gﬁ_rop_eller the “engine
runs awa% and Oli_ et vibration. ThIS Is. often sllq tly
remedied }/ uncgupling and couglmg in a different position,
Hence possibly wﬂh,gt ree cylinder éngine, a five bladed pro-
peller would Cure vibration.

In reply. to the contribution by Mr. W. J. Harding, Mr.
o SOl b . o

| ihuti W |
| should fike to remark that, as a Ieadi%g _rinciPIe | do ngt
think that Mechanisms are or shoyld be copies of Organisms,
Although many mechanical motions have heen suggested
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bg actions, in the animal world, it must be conceded that
some Imagination is necessary 1) see a reat similarity between
a pair of paddle wheels and a arro duck’s feet,

| have nothing to say agarnst the use of the term “slip,”
except that it should not”be used as a synonymous term for
0S8 ?f ower, or for deciding the e“ rcren,c%/ of a proB?
| still think that the percentages of “sli an | be calcllated
from the mean pitch on the driving side onIy . but one could
also count the revolutions during runs over a knot and cal-
culate the actual advance of Vessel per revolution under
ordinary . tq ood test conditions, and compare this with the
Power unjts expended, using this.as a basis for further calcula-
jons under various states of trim and weather,

Re%ardrn? cavrtatrons it certarnX Seems much more
reasoniable to_ me that at a cerfain rate of revolutions,. and
at a cerfain slip ratio, insufficient feed water is being obtained,

by this means a partial cavity is caused within the propeller,
whrch agarn allows the engine fo run away withut obtaining
adequa thrust. It, as Mr. Harding suggesdts the cavitatip
Propel er were merely a churner, why should it be easier fo

e enﬂrne to revolve a complete fill of water eagh revqutron
at high revolytions than at slower engine spee f It suffi-
clent ‘feed water could be obtained, and each fill in its tdrn
should be churned round, it apPears to me that the prope
would re(ﬂurre more energy for this churning than for driving
the water back and the ship forwarg.

| hardly think 1t would be found a verP/ easy matter as
Mr. Harding says, “if the propeller was onywante to force
the ship ahéad and never astern, rﬁ coud be made much more
fficient with a_decreased coal bill.” "I feel certain that if

“ much more efficiency ™ could he obtained, different means
of reversing the motion of boat could be devised, and, at least
for certain” classes of vessels, such as racrng hoats, it would
have been emplo ed. Regarding the reversing capabilities
o my grope ler I can_refér thode Interested t0 the reports

Messrs. Stephen H. Terry and James A. Smith, from which
aso the reduction in diameter, power, revolutions, midship-
section, etc., .can be had

agree With Mr. Hardrn% that ?rrmarrl¥ the drameter IS
the cr x of propellers ™ ; consequently that type of propeller
which gives the greatest speed to'a vesse| for a certain diameter
and given h. p."per revolutions per minute does present ad-



46 SCREW PROPULSION

vantages. It should be possible to brmggltch and area of
bladesS to a more or less unlform relation t0 diameter, which is
also ane of my .opjects.

0 not think that large hosses would be bengficial to
my type of propeIIer Instead of which | make differences
In"thé ‘pitch. = No oubt manel causes can be responsible for
vibration of a vessel when under weigh

do not expect that any one would like to answer for
the expendityre of large sums of public mopey mentloned
y Mr. Hardjng for experlments but I certamlﬁl think that
what has so far’ been done with this propeller, should justify
the expenditure of the moderate am unt 0 mone requwed
for one_test to satisfy the authorities, especial 3/ smce private
enterprise has borne such a large gro portion of the costs of
Improving the propulsion of ships already.



