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IN STITU TE OF MARINE ENGINEERS
INCORPORATED

58 , R o m f o r d  R o a d ,
S t r a t f o r d ,  

November 5th, 1906 .
PR E FA C E

The subject of th e  Screw Propeller and  its mode of action 
has again been exciting a good deal of a tten tion , and m uch 
controversy has been revived by the  paper read  by Mr. Jam es 
Howden before th e  In s titu tio n  of Engineers and Shipbuilders 
(Glasgow) in  Jan u ary . The paper read  here th is evening by 
Mr. Preidel, th e  discussion on which stands adjourned till 
Monday, Decem ber 17th, partakes also of the  controversial 
elem ent. Legions of experim ents have been conducted by 
engineers and others to  discover reliable d a ta  and  to  obtain  
the  best form  of blade, relative size of boss, and  the  m ost 
efficient propeller, and  yet, w ith  i t  all, we do n o t appear to  
have progressed m uch beyond the rud im en tary  ideas. M any 
forms of blades have been introduced, each one claiming to  
be the  ideal. The theorist approaches th e  subject having in 
view certain  principles and  laws which he brings to  bear upon 
the  mode of action of the  screw, an d  by these he explains 
w hat takes place according to  recognized rules in hydro­
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dynam ics. Others have endeavoured, by  means of models 
and an arrangem ent of feathers, to  find the  form  of blade, 
relative d iam eter and p itch  to  give the  highest efficiency by 
experim ental data. Others, again, have tried, by means of 
small boats or launches, different shapes and  modifications of 
screws, to find the  point which can be used to  work from  as 
a standard  for certain  form  and m idship section of hull, and 
where the  least horse-power will give the  greatest speed.

Still others work from  d a ta  obtained by models in  the  
experim ental tank , where finely graded instrum ents are used 
to  obtain  m easures of power to  speed so th a t  these can be 
dem onstrated.

In  the discussion which followed the reading of Mr. How den’s 
paper, there appeared ideas set forth  which were som ewhat 
in the direction indicated  by Mr. Preidel.

The further discussion which is to take  place on this paper 
will be interesting, and ought to  be of considerable value to  
those who study  the  subject and take p a rt in the  discussion, 
w hether the result be of a more decisive character th a n  pre­
vious discussions on the  same subject or not, as it  will a t 
least tend to give a wider knowledge to  practical M arine 
Engineers of the controversy on the  various aspects of the  
question of how to drive a steam er th rough th e  w ater w ith 
the  least expenditure of power, so far as th e  propeller is con­
cerned. C ontributions are inv ited  in writing, as well as by 
speech a t the meetings.

J a m e s  A d a m so n ,
Hon. Secretary.

On Some Propositions and Proposals 
Regarding Screw Propulsion

B y Mr . W. PRETDEL
READ

On Monday, Novr. 5th, 1906.
Chairm an- : M b. ALEX BOYLE (V ice -P r iss .) .

I t is a g reat pleasure to  me to  be perm itted  to read  a paper 
before this In s titu te  on a subject to which I  have given a good 
deal of a tten tio n  for some tim e past, and w ith  which m ost
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of you are well acquainted. I  hope th a t I  m ay succeed in 
p u ttin g  the  m a tte r before you in the  same way th a t I  see it  
myself. I  am  well aware th a t Screw-Propulsion has been the  
cause of perhaps more controversy th a n  any other engineering 
subject, and  although m y object is not to  s ta r t  or renew contro­
versy, I  shall be pleased to  hear as m any opinions as the  tim e 
will allow, and for th is purpose I  have a ttem p ted  to  keep the 
paper short, so th a t  I  m ay have an  opportunity  of dealing w ith  
the principal points raised, afterw ards.

W hen the  screw was first in troduced as a m edium  for p ro ­
pelling vessels, the  advocates of the sam e used to  com pare it  
to  a  bolt, the  w ater supplying the  nut. The phenom enon of 
“ Slip ” however was too soon evident, and the opponents of the 
screw denounced it  on account of its “ Slip,” and m any people 
worked hard  to  reduce it to  zero, nearly  all of them  agreeing 
th a t  so m uch “ Slip ” was so m uch power lost. A fterw ards 
propellers were m ade which worked w ith  little , or in  fact appar­
en tly  w ith no, “ Slip,” and according to  the proposition th a t  
“ Slip was loss,” these propellers ought to  have been the  m ost 
efficient. Y et shipowners had  propellers like these rem oved 
and  replaced by  others which worked w ith  some positive 
“ Slip,” and generally obtained b e tte r results. The bolt and 
n u t theory  was consequently given up in  so far as the  idea 
th a t the screw should advance its full p itch , and  “ Slip ” was 
accepted, so to say , as a  necessary evil.

In  1865 Professor R ankine announced th a t  all propelling 
instrum ents which ac t on the w ater, obtain  their forw ard 
th ru s t by forcing a certain  am ount of w ater in the  opposite 
direction. This proposition, which showed th a t  “ Slip ” of the 
screw was necessary in  order to obtain  th rust, was alm ost 
generally accepted and is the fundam ental principle of p ro ­
peller theory  still. To understand  this clearly we m ust 
rem em ber th a t  the  chief quality  of all m a tte r is “ W eight,” 
and the chief d istinctive quality  of aU fluids is “ F lexibility .” 
So in th e  mass of w ater surrounding the  ship we have a con­
tinuous flexible weight, against which a propeller can be m ade 
to  act. This flexible weight will exert the sam e pressure in 
opposite directions against th e  propeller, as the  pressure of the 
propeller against the w ater. So far the theory  certainly seems to  
me to  be correct. B u t when it  is claimed th a t  the  screw pro­
peller forces a column of w ater back, the sectional area of which 
is equal or nearly  equal to  th e  disc area of propeller, and the
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rate  can easily be calculated from the “ Slip ra tio ,” and  when 
further the  action of a screw propeller is illustrated  by  a com­
plete disc being m oved in a stra igh t line astern, I  do n o t th ink  
th a t this is also all correct.

Simple as i t  seems, I  th ink  th e  fact th a t a screw propeller 
m erely ro tates round  its axis, consequently its line of action  is 
a t  righ t angles to a stra igh t line astern, has been greatly  over­
looked, and I  do no t th ink  th a t anybody would claim th a t  the  
line of action of a  reciprocating p iston  is the  sam e as th a t  of 
the fly wheel. W hen the  propeller ro tates, i t  presses on and 
eventually  displaces the w ater between the blades to the  axial 
or horizontal length and respective diam eters, so th a t q uan tity  
of w ater acted on is represented by “ open disc area multiplied  
by mean horizontal length of blades, divided in to  2, 3 or 4 portions 
according to  num ber of blades. We can now form ulate the 
principal causes and effects w ith reference to screw propulsion 
as follows :—

Prim e cause : G ravity  and Flexibility  of w ater. Effect of 
prim e cause : W ater surrounding propeller a t  all points.

Second cause : R ota ting  energy contained in  propeller. 
Effect of second cause : D isplacem ent of w ater. A fter th is 
the prim e cause will again come in to  operation, and so on.

The results of a propeller, th a t is speed of vessel for ro ta tin g  
energy, will depend on :—

(a) How it  displaces w ater, which is the second e ffe c t; and
(b) How it  can be surrounded again, which is the  first 

effect.
B oth  these factors are of equal im portance, and whilst a 

great deal of a tten tion  has been paid  to  the  displacem ent of 
w ater, i t  has generally been taken  for gran ted  th a t  the  screw 
can easily be fed if it is no t p u t behind a very b lun t stern , or 
even th a t  we are practically  helpless to assist the feeding of 
the screw, as shown in the reasons given for the phenom enon 
of cavitation. Before I  go into details as to the effects of 
angles and  shapes of blades regarding displacem ent and feeding, 
I  should like to  deal w ith one o ther theoretical illustration  
used very much, and which has been claimed to  show th a t a 
propeller has no tendency to  force any w ater radially  outw ard. 
On the  theory  of the propeller acting against a disc, it  is said 
th a t a column of w ater is having velocity im parted, or being 
accelerated. I t  is certain  th a t if the velocity of a mass of w ater 
is being increased, its cross-sectional area m ust be decreased.
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The illustration  consequently shows a cone nicely contracting  
from  a little  way before, to  a little  w ay after the  screw, and 
i t  is further said th a t the acceleration takes place, about hah  the 
am ount ahead and the o ther half behind the propeller.

N obody will w ant to  dispute th a t  the  cross-sectional area of a 
mass of w ater m ust decrease as its velocity increases, b u t I  
cannot see in how far this affects the  directions in  which m otion 
has been prim arily  im parted  by the propeller and  I  cannot 
see w hat can cause the  m ean or to ta l velocity, im parted  by 
any  propeller, to  increase after th e  propeller ceases to  act 
upon it. The final velocity as illustra ted  by the  sm allest 
cross-section of the  column, represents the  equalized residue 
of all m otions im parted  by  the  propeller. As a fu rth e r cause 
for the contraction of the column m ust be cited the  difference 
between gross propeller disc area and open disc area, th a t is the 
space occupied by  thesolidsof boss andblades m ust be sub tracted  
from  the  gross disc area. To understand  fully how a propeller 
im parts different velocities upon different quantities, even 
w ith uniform  pitched blades, we m ust again rem em ber th a t 
the  propeller rotates, th a t is, th a t i t  acts in the  axial plane, and 
th a t  m ost propellers, and  especially th e  so called well-propor­
tioned ones, have irregular shape in the axialp lane, consequently 
ac t respectively upon quite different portions of the  column 
a t different radii, and further th a t  the velocity im parted  is no t 
uniform throughout the whole of the w ater threads, for if this 
were so, complete rup tu re  between feed and  discharged w ater 
m ust occur, as is the case when the  th read  is in  solid strips, and 
which actually  happens when the  phenom enon know n as cav ita­
tion  occurs, or else th e  velocity of the feed w ater m ust be equal 
to  th a t of the discharged w ater, in which case th e  propeller 
could no t obtain  forward th rust.

F u rth e r there is the mass of w ater surrounding the  acceler­
a ted  column, pressing equally in  all directions and consequently 
also tow ards the  centre of the column, so th a t  if even th e  p ro ­
peller itself was throw ing the  w ater off a t  a  considerable angle to  
a stra igh t line astern, th e  surrounding w ater would n o t suffer 
an  increasing vacuum  cone to  have any  existence after the  p ro ­
peller, or even a cone of dead w ater to  follow centrally  after 
the screw, b u t would force the  nearest w ater, which in  this 
case is the accelerated mass, tow ards the centre and  so contract 
its outline. I  do no t th ink  th a t  the  contraction  of th e  column 
behind the propeller is of any advantage to  screw propulsion
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generally, i t  only proves th a t a propeller as now constructed 
fails to  im p art even velocity to  a column equal in  d iam eter 
to  the  screw, and thereby shakes the  disc theory  as such ; 
and I  certainly do not th ink  th a t it  is a proof against la teral 
Slip. As I  have said before th a t w ater having m otion im parted  
in any  outw ard direction would leave in the centre an  em pty  
space, as i t  would have to go out from  th e  centre in  all direc­
tions, whilst on the outside i t  has to  overcome the surrounding 
pressure, i t  therefore generally happens so th a t th e  w ater which 
escapes from the  driving face of a blade in a la teral direction 
is soon driven back by the  surrounding pressure in to  the  vacuum  
left by the blade, and as th e  astern  com ponent of all m otions 
is generally the  greatest, the m ean or residue of all m otions 
will be directed astern. This la teral Slip is a very  variable 
and  influential factor, and it will increase as the  pressure on the 
driving face increases, and also as the  horizontal length of 
propeller increases, or as we get a  wide tip  of blade. I t  is no t 
only a loss in so far as i t  absorbs energy w ithout giving resis­
tance in  the  required direction b u t it  also re tards the  flow of 
the feed water which comes in  radially  and thereby increases 
ro tation  of the w ater w ithin th e  propeller, through keeping 
a reduced pressure a t p a rts  of backs of blades, and  increases 
the velocity of th a t  feed w ater which is stra igh t ahead of th e  
propeller which again re-acts detrim entally  on the hull of ship. 
This is also the reason why blades w ith narrow  tips of the 
Griffith type proved to  be superior to  blades of even w id th  in 
the  axial plane, as originally used by Sm ith.

I t  is th is region where “ Slip ” and “ Feed ” tak e  place 
alternately , and where the  areas of feed and discharged w ater 
are, so to  say, au tom atically  regulated, and which has appar­
en tly  been reduced to  alm ost a vanishing point by  cutting  
down the w idth of blade tips, which I  th in k  has p u t the  
greatest difficulties in  th e  w ay of m aking the  actions of p ro ­
pellers clear. I t  is also this region I  th in k  which is responsible 
for requiring a propeller to be suited so largely to  th e  shape of 
hull and class of work, and therefore makes it  impossible for 
propellers to  be in  any w ay standardized. To this region of the  
propeller I  have paid  a good deal of a tten tion , w ith  a  view of 
obviating la teral slip, w ithou t in any way interfering w ith  the 
feeding of the screw from  th e  sides tow ards the centre in  a radial 
direction, b u t before I  explain the  particulars I  will again sum 
up the  theoretical propositions :—
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1. Forw ard th ru s t of a screw propeller is the reaction of

a mass of w ater being m oved in  the  opposite direction 
by the  propeller.

2. The g reater the mass and  the  greater th e  velocity in
th a t direction the  greater will be th a t forw ard th rust.

3. Mass of w ater acted upon by the propeller is obtained by
horizontal length as well as diam eter.

4. As m uch as possible of the velocity should be im parted
to the w ater w ithin the  region, i.e. the space of diam eter 
and horizontal length of the propeller.

5. Im parting  to, or increasing velocity of a mass of w ater
dem ands a larger area for the  feeding w ater th a n  for 
the  discharged water.

6 . The w ater will go to  or feed the propeller there where
th e  pressure of the w ater w ithin  the propeller has 
by  its ro ta tion  been reduced to  below surrounding 
pressure.

Coming now to  the  practical side of the  question, I  m ay say 
th a t I  know th a t a g rea t num ber of proposals have been 
m ade and tried  which should counteract la teral slip. Roughly 
they  can be divided in to  about four classes. F irs tly  there are 
those which m ake the  blades hollow from  the boss tow ards the 
periphery. Secondly there are a great num ber of proposals or 
paten ts to  bend over the tips of blades to  p reven t th e  w ater 
from  slipping off. Thirdly  there are a num ber w ith corrugated 
blades or cross pieces fixed on the  driving faces, and fourth ly  
there  are proposals of propellers working in cylinders or in 
having rings fitted  all around them . I  do n o t now in tend  to 
say anything  abou t either of these proposals. I  propose the 
use of a  propeller w ith  a recessed circular ring. The recesses 
are to be in  fron t from  the leading edge of blade to  somewhere 
near the  trailing  edge of the  preceding blade, and  the  ring to  
continue a little  w ay com plete behind the blades, as shown by 
the  model now before you, and  reproduced by photograph  
for the  paper.

The shape of blades used will no t be the general oval shape, 
b u t will be either of uniform  w idth  in  the  axial p lane or widest 
on the  periphery. The retained  portions of th e  ring over the 
driving faces are there to prevent the  w ater going aw ay in 
an y  other direction b u t directly  astern. The recesses are 
there  th a t  the screw m ay be fed from  the  sides tow ards the 
centre and thereby  reduce ro ta tion  of the  w ater w ithin the
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propeller. The propeller can therefore be m ade of more than  
usual horizontal length. The projecting portion of the ring is 
to  equalize the pulsation of the w ater caused by the  blades and 
thereby reduce any vibration. This construction fu rther 
enables the use of certain  com binations of angles or p itch  
ratios alm ost independent of engine revolutions, and places 
the  m ost effective portion of blade a t  the greatest d iam eter of

screw, where am ple feed w ater can be obtained from the sides. 
This side feed enables propellers to  be worked w ith  higher slip 
ratios w ithout augm enting the hull resistance, and it  seems 
alm ost impossible th a t a complete rup tu re  can occur as happens 
now w ith fast revolving propellers.

These propellers can be m ade smaller by from 10 per cent, to 
alm ost 30 per cent, of present diam eters, which should am ply 
com pensate the skin friction of the ring, whilst increased length,
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b e tte r th ru s t angle and higher ra te  of acceleration m ake for more 
efficiency. The ring gives the propeller g reater streng th  and 
therefore longer life, which should com pensate for a h ttle  more 
weight. As the whole disc of the  propeller is open a t th e  back, 
these propellers will also answer quite well going astern  if no t 
quite as quickly ro ta ted  as going ahead. I  will now give you 
some facts obtained a t a num ber of experim ents w ith  these 
propellers on Steam  Launches.

A t the conclusion of the  paper, Mr. P r e i d e l  continued :—
In  giving you the results obtained w ith this propeller, I  

m ust ask you to  consider th a t the  results were obtained by 
sim ply testing  the principle of i t  the first tim e i t  was on a 
boat. F urther, th a t the launch used in the  tests, which is 
43 ft. long on the water-line, has a beam of 6 ft. 9 in., and a 
dep th  of 3 ft. 4 in. ; wooden hulled, carvel built by  Messrs. 
Burgoine, of K ingston ; was not new, and in no case especially 
trim m ed for trials ; bu t was taken  from  the river from  its 
ordinary use. From  two runs a t  different tim es w ith  the 
b oat’s own propeller, which show a considerable difference in 
speed, it is evident th a t either the sta te  of hull, or an  ex tra  
person fore or aft, m ust affect the speed results in a m arked 
degree.

On Ju ly  14th we ran  the boat w ith the old propeller over 
the half knot, in  order to  get the speed, revolutions and power 
to  design this propeller by, and obtained a speed of 7J knots 
a t  372 revolutions, developing about 13f i. h. p. On Sep­
tem ber 12th and 13th this propeller and the b o a t’s own pro­
peller were tested  respectively. During these tests, observa­
tions were taken  by Mr. Stephen H. Terry, of 17, Victoria 
Street, who is a m em ber of Civil and Mechanical Engineers, 
Associate of N aval Architects, and also a m em ber of this 
In s titu te  ; and by Mr. Jam es A. Sm ith, of 47, Leadenhall 
S treet, N aval Architect, who is official m easurer to  the M.M.A. 
and B.M.B.C. On Septem ber 12th  this propeller was on the 
boat, and a speed of 7 f knots, a t  359 revolutions w ith  11 \  
i. h. p., was obtained. On Septem ber 13th the boat’s own 
propeller was on, and a speed of 8 |  knots, a t 347 revolutions 
w ith  13J i. h. p., was obtained. So w ith the b oa t’s own pro­
peller the  engines developed on this day 17 per cent, more 
power th an  the day before, and the boat a tta ined  9-7 p ercen t, 
more speed. This propeller was consequently a t the  dis­
advantage of working w ith less indicated pressure per revolu-
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tion, the engines were not suited to run  faster, and also the 
finish of this propeller, as tested  on Septem ber 12th , left a 
good deal to be desired regarding thickness and smoothness, 
which has since been attended  to. I t  seems only reasonable 
th a t the  thinning down of blade sections and sm oother surfaces 
should im prove the  running of the propeller. To account for 
the  different indicated pressures, I  should like to say  th a t, 
perhaps, the reduction of 22 per cent, in  diam eter was a  little 
too much, and would have been better of only about 16 per 
cent, in this particular case. The following are the conclu­
sions arrived a t  by Mr. Terry : “ In  view, then, of all the facts, 
there is justification in saying th a t the efficiency of the  Preidel 
propeller is equal to the Burgoine propeller, or would give 
equal results if the i. h. p. had  been the same ; and th a t w ith 
increased immersion, as suggested, and the reduction of 
section of blades and shroud, and the im provem ent of their 
surfaces, much better results than  these herew ith tabu la ted  
m ight be obtained, and there is the advantage of great reduc­
tion  in diam eter, being less by  nearly a quarter, which saving 
can either be devoted to giving better immersion or reduced 
d raught of water. This propeller seems, when modified as 
suggested, well adapted  for use on canals and other w ater­
ways where avoidance of wash is of great im portance.” Mr. 
Sm ith says : “ In  conclusion, I  would say th a t, all o ther con­
ditions being equal, and ap art from the question of centrifugal 
action, the small d iam eter of the Preidel propeller and the 
protection afforded to its blades are strong argum ents in 
favour of its introduction in fast m otor boats, shallow draught 
vessels of all descriptions, and light river and sea craft gener­
ally. My own conclusions are th a t the results obtained give 
support to  the theory, and th a t in  cases where the diam eter 
of propeller is lim ited by circumstances, and where conse­
quently  now the wide-tipped blade is used, and where absence 
of wash and vibration are of im portance, this propeller can be 
safely recommended in its present sta te  ' of d eve lop m en t; 
whilst a little more experience w ith regard to  relative dim en­
sions and hnes m ight bring about a uniform standard  of p ro­
peller, which would give as good as, or better, results th an  
the best propellers now m ade.”

Before the discussion began, photos of the propeller were 
handed to the members, whilst a propeller of the Preidel type 
was placed on the table, as per the illustration on page 10.
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Mr. J .  R. R u t h v e n  opened the discussion by referring to 

the m ovem ents of the w ater around the propeller when the 
same was being used. He explained his rem arks by a direct 
reference to  the  propeller, and by a diagram  on the black­
board. They had, he said, the  w ater coming in  a t  the speed 
of the ship, and  going out a t  the  speed of the ship, plus the 
slip. If they  had a 30 per cent, slip, they  had to have each 
cubic foot of w ater 30 per cent, longer over the square foot, 
in section, to m ake up for the slip. If they  had  40 sq. ft. of 
sectional area going in a t  speed 1, they  had a 30 per cent, 
loss in  area if it  was a 30 per cent. slip.

Mr. P r e i d e l  said th a t Mr. Froude, before the In s titu tio n  of 
N aval Architects, had  shown a diagram  of the contraction  of 
the  column of w ater driven by the  screw in a sim ilar way, for 
which, however, he supposed a screw of m inim um  horizontal 
length, w ith  very narrow  tips, so th a t  the  w ater could n o t get 
m otioned off m uch in a la teral direction. He would say th a t 
the pressure from  the w ater pressed against the accelerated 
mass and m ade up the area of the  increased velocity.

Mr. R u t h v e n  said th a t w ith Mr. Preidel’s propeller he 
im agined they  would get sufficient area to  m ake up for the 
slip.

Mr. P r e i d e l  said th a t was his intention, viz. to  keep the 
discharge w ater in a column equal to  the diam eter of the p ro­
peller, and obtain  th e  feed w ater from  the  fron t and  all round 
the propeller where the pressure perm itted . They could not 
help having a boss, and they  m ust allow for gradual closing.

Mr. R u t h v e n  said th a t from  observation he believed the 
stream  from  the propeller apparen tly  w ent aw ay a t  the  same 
diam eter as the screw.

Mr. P r e i d e l  s a i d  h e  t h o u g h t  i t  d e p e n d e d  a  g o o d  d e a l  o n  
t h e  s h a p e  o f  t h e  b la d e s .

Mr. S h a r p  said th a t the new propeller opened up a wide 
field for investigation, b u t he would like to  th ink  the  m atter 
over before com m itting himself in  any way. There were so 
m any things to  be considered in connection w ith it, th a t  he
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would not like to pass an opinion a t th a t tim e. He would 
prefer to  th ink  the points over, and perhaps take p a rt in the 
next discussion on the paper.

Mr. P r e i d e l  said he thought th a t rotational m otion and  cen­
trifugal m otion should be considered apart. The greatest cause 
of rotational m otion was the suction a t the  back of the blades. 
The w ater nearest the blade a t the back would follow it  as fast as 
i t  could, whilst the centrifugal m otion would be caused on the 
driving side of the blade. The centrifugal m otion would be 
directed outwards, and the  follow-up m otion a t  the back of the 
blades in  the line of rotation. If they  had a wide blade w ithout 
a ring, th a t blade would throw  a great am ount of w ater off centri- 
fugally, and would not allow the pressure outside to  come and 
fill up the  space left. Consequently, the w ater would follow 
th a t much quicker. The centrifugal action w*as stopped by 
the ring over the blade, b u t the follow-up m otion was stopped 
by the recesses. They had the same am ount of w ater ju st 
falling back in to  th e  propeller which was driven off astern . If 
they had  a narrow blade they did not get much in from the . do, 
because all over the blade i t  shpped out. Thornycroft’s turbine 
propeller closely fitted into a casing, w ith very wide blades 
increasing in  pitch. B ut Mr. Thornycroft tried  a smaller 
propeller in  a larger cylinder, and he found th a t the  w ater 
shpped over, and reduced the efficiency considerably. Con­
sequently, he had to fit his propellers as closely as possible 
into the casing to  prevent the escape. Still, he did get greater 
ro tation  in th a t way, which he utilized through the guide 
blades. In  his own opinion, rotation  which he utilized on 
the guide blades was due more to  the suction action a t  the 
back of the blade. The w ater m ight never touch the back of 
the blades, and the pressure on the driving side m ight have 
been very little. The whole pressure of the w ater was contin­
uously following up.

Mr. N e i l  K. M a c l e a n  said he could not altogether see the 
force of confining the w ater after it left the propeller, which 
was w hat Mr. Preidel intended to carry out by the  ring. If 
he were using i t  on a steady basin of w ater, or a tank , and 
the  propeller did not move ahead, he could understand  him 
sealing up the feed and escape. B ut in the case of a ship a t 
sea, the propeller was going ahead, and the lateral spread of
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water was left behind the vessel. W hat advantage would 
there be in having it  in a stra igh t column astern  of the ship ? 
The feed of the w ater was, he thought, influenced not by the 
shape of the propeller, or its blades, but by the run  of the 
vessel, because, so soon as the displacem ent of the steam er 
passed through the w ater, the w ater came in, and the p ro­
peller then  cut it, leaving behind the  ag itated  w ater. He 
would like to know if, when Mr. Preidel was try ing the  pro­
peller in the launch, he tried  it  astern  as well as ahead, and 
w hat were the results. He could not see how the ring being 
round the blades would allow the vessel to  go astern  as well 
as the presen t open-bladed propeller would. M any years 
ago, propeller blades were made som ewhat similar to  those of 
Mr. Preidel’s propeller, b u t w ithout the  r in g ; they  were very  
soon discarded, as the engines did no t get away freely, and 
they  could not get speed as the  slip was high. He knew of 
some instances where pieces were cut off, and every tim e 
they  cu t away a piece they  got an  increased speed of vessel, 
thus showing th a t it  was no advantage having the blade 
wide a t the tips. He had known instances th a t showed 
th a t the  run  of the vessel had more action on the solid column 
of w ater th an  anything else. H e knew of one case where a 
shaft had been broken, and the new shaft which was fitted 
was 3 inches shorter th an  the old one. W orking w ith  the 
same propeller, the ship then  m ade \  a knot less speed th an  
usual. A nother longer shaft as originally fitted was after­
wards p u t in, which thus placed the blades further aft, and 
w ithout any alteration  of the blades, the  vessel came back 
to  her original speed. H e would like to  ask Mr. Preidel if he 
had any experience of going astern  as well as going ahead.

Mr. Preidel, in giving th e  results of th e  trials, does no t 
im prove on th e  old propeller, as his gives 43 %  slips, while th e  
old propeller had  a slip of 32 % , 11 %  less on its  worst 
working. This to  me is an  unheard-of slip, as, given a good 
m odem  propeller, a slip exceeding 8 %  under ordinary  
w eather conditions is large. Mr. P reidel’s is a new idea in  
propellers, and  m ay be g reatly  im proved ; the  ring allows the 
blades to  be m ade lighter and  im parts streng th  to  the  whole.

Mr. P r e i d e l  said they  had tried  the  propeller astern, and 
he thought he was justified in saying th a t  his propeller w ent 
as well astern  as the launch’s old propeller did. He did no t

£
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m ean to  say th a t  the propeller would answer as well astern  
as ahead, b u t if not too quickly ro ta ted  it  would have ju st 
the same effect as the ordinary propeller. In  regard to  the 
shape of the blade, experim ents had proved th a t w ith the 
open screw, the larger it  could be, the  better it  would answer, 
for the simple reason th a t it would have a large body of water, 
and would im part little velocity.

Mr. R u t h v e n  said it  was a question of so m any cubic feet 
having so m any feet to move through, which gave the velocity 
im parted  per second. If th a t ring were cut off and  the pro­
peller then  tried on the same launch, it  would work w ith 
much more loss. The pressure on the driving blades m ust 
increase from  the forward edge to  the after edge.

Mr. W. E. F a r e n d e n  said there were one or two points to 
which he would like to  refer. In  an  early p a rt of his paper 
Mr. Preidel said : “ W hen the propeller rotates, it  presses on 
and eventually displaces the w ater between the blades to the 
axial or horizontal length and respective diam eters, so th a t 
quan tity  of w ater acted on is represented by ‘ open disc area 
multiplied by mean horizontal length of blades, divided in to  2, 
3 or 4 portions, according to  num ber of blades.’ ” Then, 
la te r on, he referred several tim es to  “ la teral slip,” and also 
th a t the “ horizontal length of the propeller increases.” W ould 
Mr. Preidel show on the model of the propeller w hat he m eant 
by the horizontal length of the propeUer ? From  the model 
he realized th a t it wTas a departure from w hat they  had  been 
accustom ed to, and therefore it was very difficult to speak on 
it. He thought it  required very careful consideration before 
they  expressed their opinions on the m atter. W hat slip had 
Mr. Preidel found during his trials ? If he had any more 
d a ta  they  would be glad to have it. D id he claim more 
speed on less horse power with his propeller ?

Mr. P r e i d e l  said he thought th a t was ra th er a k no tty  
point in the propeller theory. Most works on propellers 
spoke of the disc area of the propeller. The disc area gave 
sim ply a plain area surface, not a body a t all. The disc area 
was the circular area of the propeller. The horizontal length of 
the propeller was found by projecting it down on paper : they  
got two lines, measuring the distance from the forward edge
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to  the after edge. L ateral slip was the same as centrifugal 
action. Most of the inventions had been concerned w ith it, 
stopping the slip of the blades in th a t way, and had in tro ­
duced different term s for it. The lateral slip would be a slip 
in a la teral direction, and not in  a longitudinal direction : th a t 
was to  say, a com ponent a t  right angles to  the  shaft. The 
centrifugal action was greatest when the blades were in line 
w ith  the  shaft, and would be reduced when the driving face 
of the blades was a t right angles to  the shaft.

Mr. S h a r p  said they  were confusing it  w ith  ro tary  m otion. 
The centrifugal action was the  flowing away from  the centre. 
They m ust keep a clear understanding between the two.

Mr. P r e i d e l  said it would be very difficult to quite separ­
a te  centrifugal action and ro tary  action.

Mr. S h a r p  said the ro tary  m otion was tu rn ing  the w ater 
round. I t  need n o t flow out. They could ro ta te  it  a t th a t 
diam eter. W hat they  w anted was a propeller th a t would 
push the w ater aft. There was also a tendency for the w ater 
to  spread out a t  the  periphery. In  referring to the  action 
th a t  took place, they  m ust distinguish between the two. He 
th o ug h t the question which Mr. Farenden had asked was with 
a  view to getting a clear understanding as to  w hat was m eant 
by some of the term s used, so th a t he could continue th e  
discussion thereon.

Mr. P r e i d e l  said he was afraid it was not possible for him 
to  separate centrifugal action from  ro ta ry  motion. The w ater 
which was pressed on the blade m ight shp up in a line. P a rt 
would be due to  centrifugal action and p art, perhaps, to  ro ta ry  
m otion. To get the  m ean effective horizontal length of an 
ordinary  blade would, he feared, be a  difficult m atter. By 
the m ean horizontal length he m eant the  m ean length given 
by the blades when pro jected  in the axial plane. Referring 
to  the te s t he had carried out, he said they  had tested  the old 
propeller on the launch, and they  got 372 revolutions, w ith 
13-f i. h. p., and a speed of knots.

Mr. S h a r p  said he would like to know if there was any 
sim ilarity  between the two propellers, ap art from  the ring.
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Mr. P r e i d e l  : N o .
The following figures show the results obtained 

O l d  P r o p e l l e r  (4  b l a d e s ).
K NO TS REVS. T .H .P .

Surface, 2-16 s.f. . ) „ ,P itch, 3  ft. . . 372 384
Diameter, 2 ft. 3 in. J ' '

N e w  P r o p e l l e r  (3  b l a d e s ) .  
Diameter, 1ft. 9 in. \
Surface, 1‘625 s.f. . , 7'53 359 11'4
Pitch, 3 ft. 9 in. . J

Mr. W. M cL a r e n  said he had had the advantage of seeing 
Mr. Preidel’s propeller before it was cast, and had had a few 
words w ith him in reference to  its efficiency. Looking a t the 
figures given, they had the old propeller w ith a p itch  of 3 ft., 
and the  new propeller w ith a pitch of 3 ft. 9 in. I t  was a 
p ity  there was a difference, in  regard to  estim ating the  benefit 
to  be derived from the new propeller. In  the old propeller 
they  had 372 revolutions, and w ith the new one 359 revolu­
tions. I t  stood to  reason th a t th a t containing ring was 
bound to  bring the revolutions down, and he was inclined to 
believe th a t was where th ey  got the effect. I t  was not, he 
thought, from the actual shape of the blades, b u t from  con­
taining the w ater and throwing it  out, in the same m anner 
as Mr. R uthven’s fa ther’s idea. There was no doubt th a t 
the w ater going away in a centrifugal m otion gave a sort of 
swirl, and thus helped towards the propeller’s efficiency. 
T hat, no doubt, had been the  cause which had reduced the 
num ber of revolutions, and had given a greater efficiency. 
B ut he would like an  explanation of the cause of the  i. h. p. 
increasing. He would also like to  know whether Mr. Preidel 
was favourable to further experim ents w ith  his propeller. 
He would suggest th a t he should pierce some holes round the 
rim  and see w hat effect th a t m ight have by allowing a slight 
escape. Or he m ight experim ent by  gradually cu tting  away 
the ring. He had  much pleasure in thanking Mr. Preidel for 
attending, and giving them  an account of his experim ents 
w ith such a propeller.

Mr. P r e i d e l  said th a t in  the two runs with the old pro-
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peiler there was a difference in  speed of ju st abou t a knot. 
To m ake the m atte r clear perhaps it  would be better to  wipe 
ou t altogether the  top  row of figures on the  blackboard. I t  
would show th a t the revolutions had increased by  10, b u t 
th a t the  i. h. p. was lower. He had referred to  th a t  when 
giving them  the  results. They could have got more revolu­
tions h ad  the engine been balanced well enough. A t 3 72  
revolutions the  boat shook. W hen they  had  the te s t again 
the  boat had  been cleaned and  repainted  and the  revolu­
tions were kep t down. If  the boat had  n o t v ib rated  they 
could have got more revolutions, and the same power out of 
the engine, and more speed. There was nearly 2 i. h. p. lost.

Mr. P r e i d e l  said th a t  if the  engines had  been balanced 
well enough they  could very likely have got the  horse-power 
and  speed. We m ade six runs : three w ith, and three against 
th e  tide.

Mr. J . A n d e r s o n  said Mr. Preidel had  spoken of line of 
action of a reciprocating p iston  and fly-wheel. W hat did he 
m ean by  the line of action of a fly-wheel ? They could no t 
get a  line of action by a fly-wheel. They could get plane of 
rotation. Mr. Preidel said : “ W hen the  propeller ro tates it 
presses on, and  eventually  displaces the w ater between the  
blades to  the  axial or horizontal length and respective diam e­
ters, so th a t  q uan tity  of w ater acted on is represented by 
‘ open disc area m ultiplied by m ean horizontal length of 
blades.’ ” He would like to  ask  w hether “ per rev .” should 
no t come in  after th a t  to m ake it  clear. T h a t am ount of 
w ater had to  be acted upon every revolution. Then in  regard 
to “ prim e cause,” he thought it  would be be tte r if Mr. Preidel 
altered  it. H e thought the  second cause should come first, 
for i t  appeared to him  th a t  the actual m ovem ent of the 
ship was caused first of all by  the  ro ta ting  energy which the 
propeller im parted  to  the w ater, and no t by  the g rav ity  and 
flexibility of w ater. The grav ity  and flexibility they  had, 
b u t unless the  propeller was ro ta ted  the  ship did n o t move. 
W ere th e  blades of th a t  propeller an  ordinary helical surface ? 
W as it  a p itch  which altered  as the  diam eter ?

M r. P r e i d e l  : I t  is a n  in c re a s in g  p i t c h ,  a b o u t  20  p e r  c e n t ,  
f r o m  t h e  le a d in g  t i p  to  t h e  r o o t  a n d  a f t e r  e d g e .
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Mr. A n d e r s o n  said th a t if the p itch  were greater towards 

the centre of the propeller th an  a t the tip  there was bound 
to  be a greater rotative action of the w ater which clearly 
im parted  centrifugal energy to  it and threw  it  to the tips. 
W hen it got to  the tips the w ater had to  be suddenly forced 
from  the radial to a fore and aft direction. T h at had to  take 
place against a sharp corner. Consequently there m ust be a 
loss of power, and he thought th a t propeller would work more 
satisfactorily if there were a nice easy curve a t 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. P r e i d e l  said he thought it  would be a m ost difficult 
m athem atical problem  to work out exactly the quan tity  of 
water which passed through a propeller a t  a certain slip ratio. 
He thought th a t Professor Rankine, when he drew up the 
early formulae, m ust have overlooked th a t. They could not 
get uniform velocity of the w ater during passage through 
the propeller a t  any time. They had a negative and 
a positive pressure. Between those pressures there was all 
the difference in the water. He thought from the slip it would 
be very difficult to  calculate. A propeller m ight slip 3 per 
cent., or 15 or 30 per cent., and the one w ith the 15 per cent, 
slip m ight drive the m ost w ater through. He had considered 
and worked a t it, bu t he was not sufficiently a m athem atician 
to  give them  a formula. Regarding the prim e cause, th a t 
was another m atter. W hen the screw propeller was first in­
troduced, i t  was supposed th a t i t  would go through the w ater 
as a n u t on a bolt. T h a t theory  trea ted  the w ater as if it were 
a solid, b u t if the w ater were a solid th e  propeller would not go 
round. I t  was the weight and flexibility of the  w ater which 
enabled them  to move ships through it. Air was flexible, 
b u t it  had not sufficient weight : th a t was why they  could not 
fly. W ater had a certain am ount of weight, and was also 
flexible. He thought th a t after all the prim e cause of navi­
gation generally was the w ater w ith its qualities of weight and 
flexibility. The ro tating  m otion was the prim e cause so far 
as the engines and the ship were concerned. Still, they  m ust 
have flexible water, not frozen, to drive a propeller through.

Mr. S a v a g e  said the paper was one which required some 
digestion. I t  opened up so m any questions which were
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strongly opposed to the present ideas of propellers now in 
use in  the  m ercantile marine. H e thought there was a great 
deal in the idea, although there were p robab ly  m any points 
which m ilitated  against it. I t  was a question which re ­
quired g reat consideration, before giving an y  opinion as to  
its value.

Mr. R o b e r t s o n  referred to  the  possibility of accident, 
rem arking th a t in the event of the  propeller breaking or 
snapping a t  the end of the blade, if i t  were a cast iron p ro­
peller, i t  would possibly break off a t the leading edge of the 
blade as i t  would offer a great am ount of resistance. If made 
in bronze it  would no t break so readily. W ould a propeller 
of th a t  type be as efficient, in regard to the question of acci­
dent, as types now in  use ?

Mr. P r e i d e l  said th a t was a difficult question to  answer 
un til they  had had more experience. Still, he though t the 
new propeller quite came up to  the  efficiency of the usual 
propeller. R egarding the propeller breaking away—if the 
theory  held good the propeller could be m ade smaller by a 
certain  am ount. If the signs of the tim es were followed the  
engine revolutions would keep increasing, and th a t  would keep 
the diam eter still smaller. If propellers were 10 to  15 instead 
of 18 ft. the danger zone was so m uch sm aller. W ith  the new 
propeller there ought to be a greater safety  th an  w ith  the 
ordinary blade. W hen the  ordinary propeller came out of the 
w ater it  m ight go down again flat on the w ater. B u t w ith 
the  new propeller the rim  would always act as a  cushion. 
If anything struck the  propeller it  would always be driven 
off. I t  was very seldom th a t  anything struck  the  propeller 
dead against the centre. From  the point of view of safety, 
he though t the new propeller should have the preference. 
He would no t like to  say anything in  regard to  the efficiency 
of the new propeller as against another of 18 or 20 ft. d iam ­
eter, as he had  only tested  i t  in smaller sizes.

Mr. S h a r p  said th a t during the  evening he had been look­
ing in to  the figures. The new propeller 3f pitch, w ith 359 
revolutions and I.H .P ., had 43 per cent. slip. In  com par­
ing the  two propellers which had been used in the trials, he 
had arrived a t the conclusion th a t they  were too dissimilar
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to allow of any comparison being made. The p itch  was a 
variable quantity , so also was the surface and d iam e te r; this 
being so, they  were unable to determ ine to  which of these 
variable factors any im provem ent m ight be due. H e would 
like to throw out a suggestion to the author, and if carried into 
effect, he thought it  would be the means of settling the point 
right away. His suggestion was th a t Mr. Preidel should have 
another propeller m ade similar to  his new one, b u t w ithout the 
containing ring. Then he would have two exactly  similar, 
except in this one particular. A fter trials had  been made, he 
would be able then  to say w ithout any uncertain ty  w hether the 
circular ring was the cause of any im provem ent or not.

Mr. P r e i d e l  said the point raised was the great difference 
in the pitch, slip, and area of the two propellers. He thought 
the m ost im portan t item  was speed' for power. T hat, he 
thought, was the question which shipowners troubled about, 
and if a propeller worked w ith 99 per cent, slip, and yet gave 
a  knot more speed th an  the one w ith 5 per cent, shp for 
the  same power, the former would be the propeller preferred 
by the shipowners.

Mr S h a r p  said th a t  possibly the  propeller with which Mr 
Preidel had com pared his new one m ight have been of poor 
design. The m ost im portan t th ing noticeable was the dim in­
ished su rface; he thought a lo t of the gain m ight be due to  it. 
Perhaps the  effect of the other propeller was to  overload the 
engine. An engine would only give out its m axim um  power a t  
certain revolutions. If they  took an  engine and braked it, 
and ran  it  a t  different revolutions they would be able to arrive 
a t  a speed where they  could get the m ost Ind icated  Horse 
Power. Those were the revolutions th a t engine ought to  run  
a t, for they  got the best results. I t  seemed to him  the  other 
propeller had  been too big, preventing the engine from making 
its best revolutions.

Mr. P r e i d e l  said th a t on one run  they had 372 revolutions, 
b u t then  the  engines were running too fast. On the  o ther 
tria l the  old propeller did 8 4 knots. The question of com­
parison was, he thought, one which would have been better 
settled  by the speed, the horse-power, and the  size of the 
boat required, to  be considered together. He thought he had 
shown th a t they  were no t testing  against a bad propeller. He
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had asked naval architects w hat they  thought of the  results 
which had been obtained, and th ey  had  said th a t  they  con­
sidered them  all right for th a t power. They could go on 
testing  wide blades and broad tips for propellers in  an  open 
screw. W hen Sm ith m ade his propeller he im proved it  by 
gradually  cutting  pieces away. He cu t the corners off and 
im proved it. I t  would be very difficult to  arrange a com­
parison test in  th a t  m anner, because a ring such as he proposed 
would no t be any good a t all on the narrow tipped blades.

Mr. S h a r p  : You contend this propeller is of such a shape 
th a t if the ring were taken  off it  would be of bad design.

Mr. P r e i d e l  : Yes, quite so, therefore take  the  best pro­
peller of the ordinary type and compare the new one w ith it.

Mr. S h a r p  : W hat is there objectionable w ith the ring off ? 
Are the blades too big a t  the tips ? Well, why no t cu t them  
down until you get to  the  ideal condition, and then  com pare 
the propeller w ith the ring, against the  other. W ith  a  tug 
propeller, of course the conditions are altogether different. 1 
th ink, irrespective of the  type, i t  would show conclusively 
w hat advantage you are getting  from the ring, if one is tested  
w ith and the other w ithout it. If it  is desired to  m ake a com­
parison of the two propellers, they  should be dissimilar in one 
respect only : during each trial, for instance, keep th e  p itch  and 
diam eter the same, and vary  the configuration of the  blades to 
some extent.

M r . P r e i d e l  said th a t first of all they  had to answer the 
question, By w hat should the  efficiency of a propeller be 
judged ? In  the beginning the efficiency was judged by 
its slip. In  1862 the m atte r was discussed before the In s titu ­
tion of N aval Architects in  reference to  a paper by 
J . Simon Holland, Esq. Then it  was said th a t, all other 
conditions being equal, the best propeller was the one th a t 
gave the  least am ount of slip. Five per cent, of shp was 5 
per cent, loss of power. T h a t was the opinion expressed in 
1862. They w anted to get speed out of the ship' and no slip 
of w ater. To work w ith  a higher acceleration i t  was necessary 
to  Avork to  a g reater pressure on the surface of the  blades. 
He though t the efficiency of a  propeller ought no t to  be judged
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by anything less th an  the result in speed and by horse­
power.

Mr. S h a r p  said the efficiency was very easily settled. 
I t  was the work p u t into the propeller as com pared with 
the work it gave out, so th a t slip or no slip did no t count. 
If they  could get a propeller th a t would give out as much 
work as was given to it they would have a 100 per cent, effici­
ency. The efficiency of the present day propeller was 62J to  
65 per cent., or more often 55 per cent.

Mr. P r e i d e l  said the efficiency could be judged by the speed 
of the ship, or by dynam om eter. He thought it would not be 
difficult to  get a t the efficiency by the  forward speed of one 
an d  the same boat, a t  the same horse-power w ith different 
propellers under equal conditions.

Mr. F a r e n d e n  rem arked th a t if Mr. Preidel would have a 
propeller of the same surface and p itch  as the one under 
discussion fitted to a  boat, they  would be better able to  
compare the results, because a t present they  seemed to be in 
a  fog as regards the comparison.

Mr. P r e i d e l  said the owner of the launch told him  th a t the 
old propeUer was a good one, and th a t it was as good a one as 
would be found on any launch. He would no t say th a t the 
propeller was the best propeller th a t  science could produce of 
the  ordinary type.

Mr. R u t h  v e x  said he had much pleasure in proposing a 
vote of thanks to the author. He had designed a  propeller 
which was new to  him, and he thought there was some promise 
in  it, as Mr. Preidel had increased the area of suction and had 
decreased the area of discharge, and th a t was in the direction 
which he believed all progress m ust go. He had  got up to 
43 per cent, slip, and still got a good result. If they  com pared 
the speeds w ith horse-powTer they  would find th a t in the  first 
tria l he had  com pared favourably. H e would be in terested  
to  hear if he did more in th a t direction and came and gave 
them  the results. Mr. Preidel had opened his m ind to some 
points which were very interesting, and he had m uch pleasure 
in proposing a vote of thanks to him  for his paper.
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Mr. S h a r p  s e c o n d e d  t h e  p r o p o s i t i o n ,  w h ic h  w a s  a t  o n c e  

c a r r i e d .

Mr. R u t h v e n  then moved th a t  the discussion be adjourned. 
Mr. J . Anderson seconded. This was agreed to.

Mr. P r e i d e l  : Thank you for the response so far. I shall 
be pleased to  come here again and discuss the m atte r further.

A vote of thanks was then  accorded Mr. Boyle for presiding, 
who, on responding, said he was very pleased to  be w ith them . 
Mr. Preidel had given them  a very interesting paper on the 
subject, which, as Mr. R uthven  had rem arked, was very 
novel. By considering the m atte r th ey  would realize th a t 
there would be a good deal to  say about it  on the date of their 
adjourned m eeting. I t  was no t a subject one could get up 
and discuss m erely after hearing the  paper read.

A D JO U R N E D  DISCUSSION.
M onday, December 17.

Ch a ir m a n — Mb. A L E X  BO Y L E .
The C h a i r m a n , in opening the meeting, said Mr. P reidel’s 

propeller was one of novel design. A t the previous meeting, 
when the paper was read, several members took p a r t  in the 
discussion, b u t i t  had  been felt th a t the paper was one which 
required some thinking over before they  com m itted themselves 
to an opinion for or against. Mr. Preidel was now present, 
and he though t it  would be well for him  to  re-open the dis­
cussion by adding a few supplem entary words. Most of those 
present had  doubtless read  the original paper, and th a t even­
ing they would find the p rin ted  report of w hat had been said 
on th e  previous occasion. From  the propeller on the  table 
they  would see th a t  it was largely different from the  ordinary 
type.

Mr. P r e i d e l  said th a t a t  the opening m eeting he h ad  given 
them  a certain  num ber of facts th a t had been arrived a t by 
testing, and he had read  out the particulars of the  test, of 
which he gave them  some figures. They had had another
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te s t on Novem ber 1, b u t the figures of th a t test were n o t in his 
hands when he read his paper. H e was glad to say th a t those 
figures had tu rned  ou t more in favour of the propeller than  
he had anticipated. One question which he though t he had 
no t answered a t the previous m eeting was in regard to the line 
of action of a fly-wheel. The line of action which he m eant 
to  express was synonymous to  the  line of motion. Mr. Preidel 
then  read  the report m ade by Mr. Terry upon the propeller.

17, V ictoria Street,
W estm inster, S.W.,

November 8, 1906.
Messrs. Preidel’s P a te n t Propeller Company, L td.,

110, Cannon Street, E.C.
G e n t l e m e n ,—A t your request I  conducted a further tria l 

of the Preidel Propeller on Thursday, Novem ber 1, boarding 
Messrs. Burgoine’s launch, Atalanta, a t  3.10 p.m . on th a t  day.

The propeller had been, as I  understand, altered  on the 
lines suggested in the form er reports by  Mr. Sm ith and myself. 
The alterations had th inned the rim  of the propeller and some­
w hat reduced the blade area as given later. The propeller 
which form erly weighed 60 lb., now weighed 47|- lb., and the 
surface had been greatly  im proved in  smoothness. The boss 
of the propeller form erly ending in a flat circle 4 in. in  diam eter, 
had therefore a suction area of 12-5 in., which had a retarding  
effect, and a t m y suggestion a torpedo-shaped boss had been 
fitted over the propeller nut. This boss is 12 in. long, cylin­
drical for 4 in., and  the last 8 in. tapered to f  in. To get the 
best effect from  this last portion, of perm itting  the w ater to 
close in  upon the propeller boss, the  taper should begin a t  the 
junction  of this last piece w ith the propeller nu t. As this 
m atte r was pressed for time, the piece was m ade of wood only, 
and probably is n o t so true in  running as gunm etal.

The propeller now runs a t  all speeds either backw ards or 
forwards w ith  great freedom from vibration, and causes the 
vessel to quickly a tta in  full sp eed ; ‘the propeller is also very 
prom pt in stopping the  Atalanta  from full speed, and she tu rns 
well either ahead or astern  w ith the Preidel propeller, there 
being a  m arked im provem ent in  the decrease of size of the 
circle in which a half tu rn  can be made.

The conditions of wind, tide and traffic, and smoothness
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of w ater were noted  by Mr. Sm ith and concurred in by m y­
self.

W e m ade nine runs, five up and four down, b u t for the  
reasons sta ted  in Mr. Sm ith ’s report, we disapproved of the 
course k ep t during the  earlier runs which appeared to  us to  
be up stream  (against tide), too m uch in the  m iddle of the  river, 
and  down stream  (with tide), too near the  bank  on the Middle­
sex side, thereby  giving results as to  streng th  of tide hostile 
to  the  efficiency of the  propeller. During these runs also the 
boiler pressure and revolutions varied considerably, so we 
decided to cancel the  first th ree runs, and to base the trial 
on the rem aining six runs. I  should like here to  say th a t it  
would have been desirable to  have had the  tria l commenced 
a t  high w ater, nam ely a t two o’clock, as they  were ru n  w ith  an 
ever increasing tide which is also hostile to  w ith and against 
results, as it  impedes more th an  it  favours, the effect of the 
tide acting on the  boat over a longer period in  the  “ against ” 
runs th an  in  favour of the  boat in  the  “ w ith ” runs. For 
these reasons slack w ater trials would have been more reliable. 
The effect of tide in  velocity results is of course m uch greater 
in boats under 10 knots, th an  a t  torpedo boat speeds, as the 
proportion of w ater speed over the ground is so m uch less 
relatively th an  the b oa t speed in high speed vessels.

I  also feel, and I  m ay sta te  th a t Mr. Sm ith concurred w ith 
me, th a t  for these trials, a m arine type boiler containing a 
large volume of w ater and therefore no t liable to fluctuations 
of w ater level, or high ranges of varia tion  of steam  pressure, 
would have given m ore constan t revolutions and more uniform  
speeds ; for instance, tow ards the  end of m ost of the  “ up ” 
runs, there was a g reat fall of pressure and  also of revolutions 
due to  inab ility  to  m ain tain  full steam  continuously a t  full 
speed, whilst the  w ater feed was on. I w anted  to  s ta r t  one 
ru n  up w ith  a th ree-quarter full glass, b u t although the  vessel 
was fitted  w ith  a condenser (which, however, does n o t create 
a  vacuum , b u t m erely recovers the water), and therefore we 
should n o t have been inconvenienced by  visible ex ternal 
prim ing, it  was feared by those in charge of the boat (the 
builders’ sons) th a t prim ing into the  cylinders m ight take 
place to  an  ex ten t sufficient to  do damage, or a t  any ra te  to 
v itia te  the indicator diagram s, so I  waived this p o in t ; hence 
we ran  several times w ith a falling steam  pressure and conse­
quently  fewer revolutions.
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A t a la te r date, if this propeller or a  modified copy of it be 

tried, I  should advise its being tested  in a boat w ith an ample 
fire-tube boiler, so th a t  the  steam  m ay rem ain a t  an uniform  
steady  pressure of, say, 180 lb., no t 180 lb. to  200 lb. one 
m inute and 140 lb. the next.

W ith  this fluctuating pressure, if the boat has a critical 
speed w ithin  our reach, i t  is impossible to a tta in  it, pass it, 
an d  hold a speed above th a t critical speed. Nevertheless, 
despite these disadvantageous conditions of the  tria l of the 
modified propeller, it gives considerably im proved results ; and 
I  believe th a t  trials m ade under conditions which I  have 
sketched out would show even more in its favour.

Owing to  the absence of wash w ith  the  Preidel propeller 
and to  its evident grip of the water, as proved by the prom pti­
tude w ith which the boat a tta in s full speed either ahead or 
astern, and further rem em bering how quickly it  arrests th e  
m otion of the boat when stopped suddenly from  full speed 
and  p u t to  full speed astern, I  am  of opinion th a t i t  possesses 
(especially since altered) good manoeuvring qualities. Steer- 
iny  being easy both  ahead and astern, the  m ovem ent of the 
boat when going astern  is rem arkably  free from th a t  sluing 
action which takes place with unshrouded propellers, which 
vitiates accurate steering when going astern.

Owing to the smaller diam eter of the  Preidel propeller 
giving as altered, w ithin one-third of a knot of the Burgoine 
propeller’s results, I  am  of opinion th a t it  is well suited for 
tw in screw purposes, as also possibly for three or four screw 
purposes for steam  turbine or electric m otive power or for 
m otor boat propulsion. The same reasons, small relative 
diam eter and freedom from wave making, would seem to  prove 
it  well adap ted  for canal towing either single or tw in screw, 
which, w ith  the  probable growing use of our water-high ways 
th roughout the kingdom, and the gradual substitu tion  of 
mechanical propulsion for horse-towage, would further enlarge 
its field of usefulness.

Comparing the results shown below w ith those previously 
obtained w ith the Burgoine propeller, the figures are as 
follows :—

Burgoine, 8-41 knots ; im proved Preidel, 8-076 knots ; now 
only -335 of a kno t slower.

The i.h.p. figures were— Burgoine, 13-335; original Preidel, 
11-4; 1’935 less h.p.



REGARDING SCREW PROPULSION 29

I .H .P . Burgoine, 13-335 ; im proved Preidel, 10-68 ; 2-655 
less h.p.

From  these figures it  is evident th a t the Preidel propeller 
as im proved, gives very good results w ith nearly ~ less 
horse-power th an  the Burgoine propeller. In  other words 
i t  a tta ined  w ithin -335 of a  kno t the speed of the Burgoine 
propeller w ith  only i  of the horse-power required by the  un­
shrouded propeller. The figures for the Preidel propeller as 
altered  are : Area of ring (both sides 4-4 square feet), area of 
blades (one side), 1 -503 square feet. (Signed), S t e p h e n  H. 
T e r r y , M .Inst.C .E., M .Inst.M ech.E., Assoc. N aval A rchi­
tects, M .I.M ar.E .

November 8, 1906.

Mr. Preidel, continuing, said the blades were cut off by a  slight 
corner, to the ex ten t of about 6 square in. in the th ree blades. 
B ut the chief point gained was in the thinning down of the 
blades. They took off about 10 cubic inches from  each 
blade. All the  th inning was inside the rim . T h a t m eant so 
much more w ater when going ahead, and less space to fill up 
behind the blades. Now they  had 30 cubic inches less m etal to  
go ahead, and 30 cubic inches more w ater to give assistance to  
the propeller. The engines were no t su ited  to run  faster th an  
350 revs., so a suitable propeller for th a t  engine would have to 
be slightly larger in  order to take the indicated pressure and the 
full steam  which could be used a t  350 revs.

Mr. W. E. F a r e n d e n  a s k e d  w h a t  s l ip  t h e  p r o p e l l e r  g a v e .

Mr. P r e i d e l  said he had no t worked out the slip percentage 
during the  last test. A t the previous te s t they  had  44 per 
cent, slip as against 30 per cent, slip w ith  the old propeller.

Mr. F a r e n d e n  : Then you had 14 per cent, higher slip 
w ith the new propeller th an  w ith  the old one. Is n o t th a t a 
big percentage of slip ? Does no t th a t  m ean a big loss ?' I  
th ink  you will find th a t  10 to  15 per cent, slip is abou t the  
average for a large num ber of steam ers, and is generally recog­
nized to  give the best results.

Mr. P r e i d e l  said he though t a 10 to  15 per cent, slip was
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the  average for large m erchant vessels, and th a t for small craft 
they  would generally have higher slip ratios. As he had 
pointed out, the  slip of the screw had  really very little  to  do 
w ith  its efficiency. In  the propeller they  had  to have a certain 
am ount of ro tating  energy. For th a t energy expended, w hat 
was required was speed of vessel. Consequently, the efficiency 
of the  propeller was quite independent of any com parison 
between angles of the blade and  angles of advance, or any 
proportion of the propeller. The efficiency would only be 
judged by the am ount of power they  p u t in, and the  am ount 
of power they realized for propelling the vessel. An ordinary 
open screw could no t be m ade to  work w ith  high pressure, say, 
to  the square foot of the driving face on account of the w ater 
n o t having sufficient resistance and velocity. The velocity 
was determ ined by the angle to  a  certain  extent, and would 
tend  outw ard w ith high slip ratios on ordinary propellers. 
Consequently, the low slip ra tio  of 10 to  15 per cent, was an 
empirical rule. Suppose they  could tw ist the old blades 
round a t a low angle and drive the  boat w ith  no slip. I t  would 
no t be of any advantage to reduce the slip and increase the 
power to  drive the screw. W hen negative slip was obtained 
the screw was either reduced in area or replaced altogether. 
The pressure had to  be exerted against the w ater, as transm itted  
from  the shaft. The centre of the shaft was the beginning of 
the leverage. If a certain pressure was exerted on th e  tip  of 
the large blade they  had a large leverage of action ; conse­
quently, i t  would take more power to  exert a certain  am ount 
of pressure a t  a long radius th an  on a shorter radius. I f  the 
ring were rem oved from the  propeller they  would n o t get 
anything like the pressure on the last inch of the blade th a t 
they  now obtained w ith  the ring.

Mr. J . G. H a w t h o r n  said he had  looked a t the propeller for 
some tim e, and the conclusion he had  arrived a t  was th a t  Mr. 
Preidel was endeavouring to convert ro ta tive  energy in to  
longitudinal energy. Mr. H aw thorn then  dealt w ith the  theory 
of propulsion in detail, elucidating his rem arks by diagram s 
on the blackboard. W ith  a screw propeller, he said, they  
were endeavouring to do a certain am ount of work, which 
was the m easure of the weight of the w ater shifted in a un it 
of time, and  the velocity it  was shifted a t. R ota tive  velocity 
on the p a r t of w ater was a dead loss. If  they  could convert
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ro ta tive  velocity into longitudinal velocity they  would get a 
b e tte r result for fewer revolutions. I t  was m ost astonishing 
to see 10-68 i.h.p. for 351 revs., and 13 i.h.p. for 347 revs., as 
shown by the trials of this propeller against another. Then, 
how was it th a t the propeller m ade more revolutions for a  less 
horse-power—either the propeller was m aking more slip, or, 
well—if the  engine was giving out more work, more speed would 
have been got out of the b o a t ; b u t y e t they  got practically  
the same speed for 30 per cent, less horse-power and  y e t more 
revolutions. W here had the work gone ? If  the  revolutions 
were greater, the pressure m ust be less. If they  said th a t 
P  x R  x T----- gg- qqq—  gave the indicated th ru s t of the propeller,
then he failed to see how they  were to  get those knots from  
it  w ith such a small power and bigger revolutions. To get 
higher revolutions w ith  a sm aller power m ade him  ask where 
the power had  gone between those two.

Mr. P r e id e l  : The p itch  is really coarser.
Mr. H a w t h o r n  : If  the p itch  is coarser, then  the revolutions 

ought to be more reduced.
Mr. P r e id e l  : The diam eter is reduced by 6 inches, and the 

p itch  increased.
Mr. H a w t h o r n  said he considered Mr. Preidel was tending 

to  the conversion of ro ta tive  energy in to  longitudinal energy. 
If  th a t were so, then  the propeller was a step in  the right 
direction. His conception of the propeller was, th a t they  did 
too m uch work, ro ta ting  w ater on its axis, which was abso­
lutely  lost so far as propulsion was concerned. If  they  could 
apply th a t energy and convert it  into longitudinal energy, 
then they  would get a be tte r th ru s t on the sm aller revolutions. 
T h a t struck  him  a t the first instance. I t  appeared to  him 
th a t they  w anted to  try  and centre the ro ta tive  energy. I t  was 
ju st like a converging nozzle. They were endeavouring to 
converge the stream  of w ater as it  came in through the ring, 
and it  was centred, and directly up the centre of the  shaft 
they were getting a bigger thrust.

Mr. P r e id e l  : There is one point I  should like to  m ention 
again, to which I also have referred in m y paper, and which
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Mr. H aw thorn  is illustrating here, which I  th ink  is generally 
called the disc theory. [Mr. H aw thorn  : Yes.] Well, accord­
ing to  th a t  you would only require—if we imagine a direct 
push-out of an endless screwed shaft to  impel the ship 
forward— a flat disc covering the whole disc area. If  you 
could get a shaft to  give out this continued push in a stra igh t 
line you would always have the complete disc area filled by a 
circular blade on the shaft w ithout any pitch. As soon as you 
have a lim ited shaft fitted on a ship and the  propeller is to  
work itself forw ard and drive the  ship by merely ro tating , the 
conditions are greatly  altered. F irst of all you m ust have a 
p itch  on the blade or the blades a t  an angle ; secondly, you have 
never or seldom either the to ta l blade area or the projected 
area equal to  the disc area. W ith the endless shaft proposi­
tion ro ta tion  would serve no useful purpose for propelling, as 
you could also drive the shaft out w ith rack and pinion, and 
pressure would be exerted by the circular blade against the 
water. The w ater nearest the edge of the circular blade 
would give little resistance to pressure, as it  would fill in be­
hind the  disc where the pressure had  been reduced ; you would 
here get a pressure curve highest in the  centre of circular 
blade. W hereas w ith  the ordinary ro ta ting  shaft and screw 
you would get pressure curves very low near the  centre, as 
the blades near the centre or shaft cause the  least am o u n t 
of longitudinal resistance and the greatest am ount of r o t a ­
tion.

Mr. H a w t h o r n  : B ut your propeller tends to  minimize the 
ro ta tiv e  velocity of the  w ater.

Mr. P r e id e l  : The ro ta tion  of the w ater is reduced by the 
large am ount of entrance water. There will be a dim inution 
of pressure all over the back of blade. T h at pressure is a t  once 
made up by pressure which comes in from the side. W ith  an 
ordinary screw th a t slides off round the edges of the blades, 
the feed w ater comes only in from  the leading edge.

Mr. H awtt h o r n  : B ut you have a high ro ta tive  velocity 
a t  the tip  of the blades if you take the ring off. You are ten d ­
ing to  draw  the w ater more into the centre. You are tending 
to  reduce the ro ta tive  velocity and convert it  into longitudinal 
velocity. If th a t is the true conception, and if th a t is the  idea
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you wish us to  carry  away as to  w hat you are doing, then  it  is 
a step in the righ t direction. If you do th a t, undoubtedly  it 
is a  good thing. I  w ant to get hold of your idea before going 
further into the argum ent.

Mr. P r e id e l  : I  th ink  the theory of the propeller is wrong 
so far as i t  takes the am ount of w ater m erely by the area of 
the disc.

Mr. H a w t h o r n  : Suppose the propeller to be before you, 
and you are looking forward. W hen these blades are fined 
off a t  the tips, is it  to  throw  the w ater w ith a certain  velocity : 
from the  centre outwards, so th a t we get a calm er stream  of 
w ater to  act on ? Your idea appears to be to  catch th a t and 
bring it  more to the centre-line of shafting. As your w ater 
comes in and again goes out, it  m ust come in from  forward 
between the rim  and the edges of the blades. In  the ordinary 
propeller the w ater moves out from  the  centre of the  shaft, 
while in this style it is converging tow ards the centre, between 
the stern  post and the  propeller ; there is freedom for the 
w ater to go through, while i t  is prevented  from going off a t 
the periphery by the band, and it  converges, which gives a bigger 
stream  to work on a t the aft side.

A fter a brief discussion, by the aid of diagram s on the  b lack­
board,

Mr. H a w t h o r n , continuing, said : We all know we can get 
a  negative slip, and we know very well the  th ru s t is the same 
whether we have a positive, negative, or no ap paren t slip. 
Slip does no t affect the th rust. W e can tie the ship up in 
dock and get 100 per cent, slip, and y e t we get the  th rust. If 
th a t be so, why do we w an t slip a t  all ? Simply to  produce 
the energy. We m ust have a velocity to  drive the w ater 
astern. W ithou t th a t, N ew ton’s laws are of no good to  us. 
If you are converting ro ta tive  energy in to  longitudinal energy, 
then  the propeller is working in  the  righ t direction. T h a t is 
the great point which has puzzled all our g reat engineers for 
years— th a t is to  say, the loss of the ro ta tive  energy. If  yours 
tends to  minimize it, we shall be very pleased to  commend 
you for w hat you have done in  th a t  direction, and for the  care 
and a tten tio n  you have bestowed on the subject.
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Mr. P r e id e l  : W hat I am try ing to do is to shift the lin e  

of m ost effective pitch  further out, and get more slip ; h u t my 
object is to  work with more slip to get more speed a t the same 
or less horse-power.

Mr. H a w t h o r n  : Your true slip will be increased the more 
you increase the longitudinal velocity of the  stream . If  we 
speak of slip let us define it  as being the difference between 
the calculated and actual distance th a t the ship runs in a given 
time. If  we call th a t slip—and th a t is actual and true slip— 
then  the difference th a t now exists between the true and 
apparen t slip will be minimized. We have a difference between 
the true slip and the apparen t slip. To our apparen t slip we have 
to add on the speed of the wake of the ship. B ut there is a 
point in propulsion where slip becomes a loss. We w an t to 
know w hat slip is the m ost advantageous slip for the propeller 
to  have. If our slip becomes too great, we are doing too much 
work on the water.

M r. F a r e n d e n  : You h a v e  44 p er  c e n t . s lip .
Mr. H a w t h o r n  : T ha t only holds g o o d  w ith  the very s m a ll  

c la ss  o f vessel.
Mr. P r e id e l  : I  th ink  I  have m entioned th a t too. The 

w ater driven back gives the th rust in the righ t direction. If 
the ordinary open screw be working on too high a slip ratio , 
then  the proportion tow ards the periphery is m uch greater than  
the norm al, consequently there is a high slip ra tio  and  a very 
low th ru s t combined. If  the ring were rem oved from  this p ro­
peller, and the propeller p u t on the boat again, and m ade to 
work w ith  100 per cent, slip, you would throw  n ea rly  all the 
w ater outwards from  the points of the blades.

Mr. H a w t h o r n  : If we are to  presum e th a t the slip energy 
is taken  up in sending the w ater out radially, if we can 
convert radial energy into longitudinal energy, the slip will 
increase. If i t  increases w ith the same revolutions and the 
same horse-power, then  we are going to get a  bigger th rust. 
H ave you any d a ta  as to pressure per square foot of blade area ?

Mr. P r e id e l  : I  cannot say I  have d a ta  of th rust per square 
foot of blade area.
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Mr. H a w t h o r n  : Can yon give us any idea of the to ta l 

th rust for the pitch  and diam eter ? If we are to  get a bigger 
th ru s t we shall get a larger pressure per square foot for every 
foot of blade area, in place of the 40 to  60 lb. usually allowed.

Mr. P r e i d e l  : And convert all the longitudinal energy into  
the right direction.

Mr. H a w t h o r n  : I  th ink  it  shows a great deal of courage in 
the face of opinion nowadays from some of our greatest and 
m ost scientific leading engineers. I t  shows a good deal of 
conviction of individual opinion to  come and try  to  dem on­
stra te  th a t it is possible to convert some of th a t ro ta tive  
energy in to  longitudinal energy. I  th ink  the  thanks of the 
In s titu te  are due to Mr. Preidel, and we are indebted to  him 
for the m anner in which he has brought the subject before 
us here. The propeller is still in  some respects an unknown 
quan tity . I t  recalls one of the early pioneers, who saw 
how the plough-share tu rned  up the clods, and so got the idea 
of the screw propeller. I t  alm ost seems th a t the  propeller 
is where he left it, and for any one to have the courage of his 
opinions, and w hat I  m ay call self-conviction sufficient to 
bring a propeller out of the usual stam p and show it, I  
th ink  i t  reflects great credit and g reat courage, and these are 
certain ly  due to  Mr. Preidel.

Mr. P r e i d e l  : I am  very m uch obliged to you. I  can only 
assure you I  have n o t done i t  hurriedly. I  have though t it  
over for four years, and I  practised  m y efforts for about two 
years, and I  should very m uch like some of the  leading 
authorities to give their opinion. I  have p u t the idea before 
them , b u t have never succeeded in drawing an  opinion from 
them . They say : “ We do no t th ink  it  would be su itab le .” 
I have gone through all the papers read before the In s titu te  of 
N aval A rchitects on th is subject, and  I  still th ink  you m ust 
have the  q u an tity  to  s ta r t with. Here you have the  q u an tity  
m easured by the  diam eter and length. If you can work on 
th a t quan tity  and  send the w ater back in the right direction, 
you m ust get the reaction of th a t water. And th a t reaction 
is equal to  th rust. The shorter radius you can have, the less 
power you will require to  im part the pressure on the w ater 
th a t is being throw n back, the weight being equal where i t
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presses. I  was myself surprised a t the indicated pressure 
dropping so considerably.

Mr. J . L a n g  : I  understand  this was tried  on a single-screw 
launch. W hat effect had it on the rudder, forcing th a t  w ater 
back ? W as it harder or easier to  steer the boat ?

Mr. P r e id e l  : Mr. T erry  spoke favourably of turning the 
boat round. W hen the rudder was set it  kept a stra igh t 
course. In  turning round I  th ink  the circle m ight have been 
slightly larger, bu t very little, as com pared w ith the ordinary 
propeller. The rudder answered directly to  the tiller.

Mr. F. M. T im p s o n  said : I  do no t th ink  this idea is entirely  
new. In  1884 I a ttended  some trials of a steam  launch which 
was fitted  w ith  a propeller of th a t principle. The invention 
belonged to  a London com pany, and  it was claimed to give 
less vibration w ith more speed for the steam  launch. The 
inventor succeeded in  doing th a t w ith  m uch less vibration. 
Certain alterations had to be m ade w ith the overlapping pieces, 
which were placed a t  the  tips of the  blades, presum ably to pre­
vent the  w ater racing off a t  the  periphery. The launch ran  for 
three days, and the blades and the  pieces on them  were trim m ed 
down to a point a t which they gave the best results. I t  was 
very similar in principle to  th a t of Mr. Preidel, bu t the ring 
was n o t carried right round. If  the  inventor of the  propeller 
referred to  had  been prepared to  accept m oderate term s, they 
would have tried  them  on a larger scale, b u t the paten tee 
had too big an  idea of the value, and it  fell through. W ith 
th a t propeller they had less v ibration  w ith increased speed. 
In  F rance there was a steam er brought out w ith  the pro­
peller running in a tube, bu t it  has evidently  dropped out. I t  
was m entioned in the engineering papers some tim e ago. In  
regard to  the propeller I referred to, the blade point was m erely 
tu rned  over. There was more speed obtained in a practical 
test. I  was the only engineer on this job, and we shifted 
propellers m any tim es during the two or three days. There 
was a triangular piece on the tip  of each blade. We got re­
sults th a t were be tte r th an  w ith  the ordinary propeller, 
and, also, there was decreased vibration. Before th a t pro-
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peller was p u t on you could no t s it and  write in  the stern  of 
the boat, b u t afterw ards I  could sit down and  take  notes.

Mr. H a w t h o r n  : W ith  the  propeller fitted  to  large steam ers 
of larger diam eter, there would be a  large am ount of centrifugal 
force w ith  th a t  ring. W ith  any little  wear or tear on one side 
a t  high revolutions there would be a tendency to  wear the shaft 
oval in the  tube. T hat was the  only point he saw in working, 
and the fact th a t it  would be ra th e r difficult to  apply the p ro­
peller to  large steamers. B u t he though t th a t three propellers 
of th is type behind one another, driven by turbines, would 
work exceedingly well.

Mr. P r e i d e l  : I  believe I  m entioned th a t  a g rea t num ber 
of p a ten ts have been applied for and  which have a portion  of 
a flange on each blade ; they  recur tim e after tim e. The fault, 
I  th ink, is in  their construction, because these pieces catch 
against floating drift, arid anything  in  the w ater is easily caught 
by the  ordinary blade, and m uch more easily caught if i t  has 
a lip upon it. A piece of wreckage is bound to break it  off, or 
bend it, and the propeller is working worse then. I t  is losing 
more through the  tip  being a t  a different angle th a n  the 
efficiency of the blades can m ake up for. I  th ink  th a t  if the 
w ater could be sm ooth always, and w ith  nothing in  the  w ater 
to strike it, th a t propeller w ith  the  flange on th e  blades would 
be more applied. I  believe it has been applied over and over 
again, b u t the fau lt is th a t it  catches debris. Here w ith  my 
propeller you have a continuous line. If  i t  strikes anything 
in  a general direction the force is m inim ized a t  once, and the 
blow is staved off. R egarding ropes and chains which m ight 
be in  the w ater, they  cannot get foul of it  unless they  en ter it. 
Then they  m ight slip off th a t  edge. If th e  rope came in  touch, 
i t  would be throw n off. There is an  angle of 35 degrees where 
it  would slip off. Regarding weight, I  said I  should not like 
to  m ake a propeller 22 ft. in diam eter. The diam eter has 
now got to 14 feet with turbines in some of the biggest ships, 
and if there was any  chance of reducing the d iam eter in any 
way near the same percentage, I  should have no hesitation  in 
try ing  it  on a sea-going steam er. The propeller referred to as 
tested  is 22 per cent, sm aller th an  the original. Consequently, 
there would be a g reat reduction even on these propellers, 
and T th ink  it  is adm itted  th a t the efficiency drops m uch more
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in the high speed th an  in ordinary propellers w ith larger 
d iam eter and  less area to  the  blade which could be used. I 
th ink  propellers on th a t principle could be m ade up to  14 or 15 
feet diam eter w ithout incurring great risks. I  do n o t th ink  
it  would be necessary to  m ake them  any larger.

Mr. T im p s o n  : I  th ink, as regards catching sea-weed and 
debris, I  m ay say th a t the propeller to  which I  referred re­
m ained in use for two or three years, so long, indeed, as the 
boat was in  this country, and  there was no trouble in  the 
way of catching. I t  had been rem arked th a t one inventor 
was very  near a theoretical solution. He used the propeller 
in the  inside of a tube, and le t it  have a good clearance in 
the tube. The effect was th a t they w ent ahead all right, b u t 
so soon as the boat lost m ovem ent the propeller was ro ta ting  
inside w ithout any water. If the boat took a slight tu rn  the 
feed w ater was p a rtly  cu t off. In  swinging round the boat 
would have some effect in cutting  the feed w ater off. Going 
ahead there would be no chance of cutting  the  feed w ater off.

Mr. A . G. R a i n e y  : If a fair-sized radius were fitted where 
the blade tips joined the circumferential ring instead of a sharp 
corner, would it not increase the efficiency of the propeller by 
m aking the change of direction of th e  w ater flowing radially 
along the  blade less ab rup t. W ould it  n o t facilitate the  feed­
ing of the  w ater behind the  blade ? W here the blade joined it, 
would it no t m ake the propeller m ore effective ? I t  seems to  
me it  would facilitate the  feed w ater behind the blade.

Mr. P r e id e l  : I  do no t th ink i t  would m ake a g reat differ­
ence, having the  corner of blade and ring rounded. You 
would lose p a rt of the effectiveness in going astern . I  doubt 
w hether it  would increase efficiency in going ahead, and it 
would reduce efficiency in going astern . In  reply to  the 
question of m aking propellers of this type, I  th ink  th a t even 
larger propellers could be m ade in parts. You could have the 
blades w ith a lip on, and fix the ring over, either by rivets 
or screw. They would have to be as flat as possible. If it 
were impossible to  m ake them  solid, I  see no im possibility 
of m aking them  in parts. H aving bolts projecting you would 
lose a little of the  efficiency, b u t it  depends upon how m uch



REGARDING SCREW PROPULSION 39
efficiency can be gained above the  other, and w hat other 
advantage would be in th e  larger size. I t  is generally adm itted  
th a t in the new bigger boats the results obtained are more 
favourable th an  on smaller boats.

Mr. H a w t h o r n  : I  rise to  propose a vote of thanks to Mr. 
Preidel for his paper on propellers, read  before us on a p re­
vious occasion and  discussed again to-night. I  th ink  the 
In s titu te  is very m uch indebted  to him  for coming forward 
and  giving us som ething which is outside the  ordinary routine 
of the theory  of propellers, and  to  come here w ith  a certain 
am ount of original research. I  am  going hom e to th ink  this 
m atte r out very much, for i t  is n o t one to  be answered hastily. 
The subject of propellers is a m ystery. I  could never under­
stand  how the propeller could do the work. I  have an  old 
work in m y possession published in  1838, and  one of the 
pictures shows a large concourse of people assem bled on the 
banks of the Tham es to see “ th a t g rea t ship of 810 tons burden 
being propelled w ithout sails or oars, b u t by  th a t g rea t inven­
tion, the Archim edean screw— the small tiny  screw a t  the stern 
of the ship propelling such a  large vessel, which m ade the  trip  
from  Blackwall to  Gravesend in 9.1 hours ! ” T hat was recorded 
in 1838. W hen we come to  look back we find th a t  the p rin ­
cipal inventions have been brought abou t m ostly by  the 
courage and conviction of individuals by  try ing  their own ideas. 
Propeller progress has been purely  experim ental. There are 
lots of theories, b u t the facts are before us, and if we go on in  this 
direction, I  th ink  the engineering world m ust become indebted 
to  inventors if only for the able way in which seekers go to  work 
to elucidate m ystery. I  th ink  this In s titu te  can do nothing  
less th an  aw ard Mr. Preidel a very hearty  vote of thanks for 
his paper, and for the kind m anner in which he has answered 
our questions. H e  has done the very best to  elucidate all his 
ideas.

Mr. L a n g  seconded the proposition, endorsing Mr. H aw ­
th o rn ’s rem arks.

The C h a i r m a n  said they would all agree w ith  every word 
th a t Mr. H aw thorn  had said. They had  th a t  evening had  a 
very interesting discussion. N o t only had Mr. Preidel given 
them  a very able paper, b u t he had also displayed 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 rem arks from Mr. H awthorn, which 
were very  interesting, thus m aking the evening much more 
valuable. In  m oving 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. P r e i d e l  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. B u t 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.

M r . P r e i d e l . — Review ing the discussion on this paper for a 
few concluding rem arks, I  should like to say  that for the pur­
pose of compiling it I  carefully perused the various papers and 
discussions recorded in the Transactions of the Ins t i tu tion  of 
N a v a l  Architects, as well as a number of books b y  leading 
authors on the subject. Although apparently there is a  great 
dilference in the various theories advanced b y  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 forw ard 
thrust obtained by a propeller is the longitudinal component 
of the reaction of the w ater caused b y  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 w ater 
against the propeller m ust alw ays be equal and balance each 
other in opposite directions. Therefore, whether there be slip 
or no slip, pressure there m ust be. The pressure exerted by 
the propeller can, however, be caused b y  various amounts of 
energy, according to its application and also in various direc­
tions. I t  seems certain that pressure can be exerted w ith 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 w ith a given am ount of energy from  a 
ro ta tin g  shaft. As the  pressure to  the  square u n it in  the 
o rd inary  open screw is governed by the  surrounding pressure, 
i t  should be evident th a t  there is am ple room  to  im prove the 
propeller so as to m ake it  work w ith  higher pressures by  
increasing the  area of feed and decreasing the area of discharge, 
which, in  the  propeller shown, is in  the  ra tio  of 1.75 : 1. The 
object of th is was righ tly  understood by  Mr. R u thven  when 
opening the  discussion. The various questions regarding 
Slip, P itch , Blade Area, etc., could be cited as a proof of the 
uncerta in  foundation  of propeller theory , whilst the  contribu­
tions to  the discussion by Mr. H aw thorn  clearly seemed to 
favour m y theory.

There rem ains only the  point of skin friction, which no 
d o u b t a t  first sight appears greater th a n  it  really  is, and against 
which the  superior efficiency of the  blades has to  be p u t. F rom  
th e  results obtained w ith these propellers one conclusion can 
be sta ted  as incontrovertible, nam ely, “ T h a t th is propeller 
will give a greater am ount of th ru s t w ithin  any given diam eter 
an d  given revolutions th a n  any  open screw, by  very  econo­
mical expenditure of pow er.” There are m any opportunities 
in  practice where the  d iam eter is lim ited by  ex ternal circum ­
stances and  w ithin which the  g reatest am ount of th ru s t is to  
be obtained, as, for instance, shallow draught, towing, and  high 
engine speed purposes, all of which would obtain  advantages 
w ith  the  use of th is propeller.

Then, after the  superiority  should be proved for such cases, 
would be the tim e to  judge w hether the reading of th is paper 
and  the discussion had  been of a decisive character regarding 
screw propulsion generally. For the  present I  wish to  express 
m y sincere thanks to  the  Hon. Secretary, the Chairm an, those 
th a t  took p a rt in  th e  discussion, and  the  In s titu te  generally, 
for m aking it  possible for me to  read a paper like the  foregoing, 
and  for its favourable reception.

----------------- --------------------------

CO NTRIBUTIONS BY CORRESPOND ENCE.
Mr. W. J .  H a r d in g  (member). I t  m ay be pointed  out th a t 

whilst the  paddle wheel has its coun terpart in the  anim al 
world as a propeller in steam er-ducks, and perhaps in  the 
tu rtle  and others, there is no action equivalent to  the screw
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propeller to be found in  any swimming anim al. As the 
Archim edean screw was the first actual propeller tried  in this 
country  (for Trevithick the clever Cornishman seems to  have 
been the first proposer of the screw propeller in  its p resen t 
form, b u t no t a user), i t  was bu t natu ra l th a t engineers and 
others should compare the screw propeller to a screw working 
in a  n u t or to  an auger boring wood, and the term  “ slip ” 
was a convenient term.

As the Archim edean screw had the same pitch  on the front 
side as on the back side of the propeller the term  slip m ight 
be applicable, b u t when in la ter propellers, as indeed in all 
present propellers, the average pitch of the front side of the 
propeller differs w ith th a t of the driving, or back side, slip 
becomes an anomalous term , and possibly it would be fair 
when speaking of slip to calculate it  using the  average pitch  
of both  faces of the propeller blade.

I  am well aware it  has been laid down th a t you must have 
slip, some advocate as high as 30 per cent., very few advocate 
a low percentage, b u t th a t is a m atter which all present experi­
ence points to  being still problem atical. Indeed, speaking 
from  memory, the best propeller in the celebrated Ir is  
experim ents was one th a t worked w ith a small negative shp. 
This propeller gave the highest speed, b u t was discarded on 
account of vibration.

I  differ from the au thor in his explanation of the  very 
modern term  “cavitation ; ” I  give a story  told me by one known 
to m any m arine engineers, Mr. H enry W arriner, still among 
us, who in the fifties of the last century  had a great deal to 
do w ith  the 40 and 60-horse power gunboats, built for war 
purposes. These were to give indicated horse power, and up to 
a certain  speed of revolutions the steam ing was com paratively 
hard, after th a t the  propellers cavitated, and the  power could 
be largely exceeded. According to  him the effect was th a t 
though the revolutions were much increased, the speed of 
the ship was actually decreased, so th a t though the engine was 
going full speed for all th a t it was worth, y e t on easing down 
the  speed of the ship actually  increased, thus showing th a t 
the cavitating  propeller is m erely a churner, or it m ay be 
com pared w ith w hat is called a swizzlestick, and this defect 
is due prim arily  to  insufficient area.

I  th ink  a great deal m ight be learned by studying the action 
of a propeller in a phosphorescent sea where it  will be observed
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th a t  the effect of the delivery of the  w ater from  the propeller 
is first to  m ake a cone of w ater slightly revolving, and  this 
extends up to  a certain  diam eter of base, and after th a t it 
becomes a cylinder of w ater, the  whole m ovem ent of the  w ater 
gradually  subsiding a t  a certain  distance from  the ship. In  
high speed vessels the distance of the  d isturbed wake from 
the counter gives a very fair idea of the  am ount of slip, after 
a few observations.

Coming down to  the au th o r’s ideas I  see th a t he speaks of 
propellers working in  cylinders. A bout the  year 1864 a cylin­
der enclosing the  propeller was fitted to  a gunboat a t  P o rts­
m outh  ; this was the proposal of Mr. Jo h n  Samuel W hite, of 
Cowes. This greatly  decreased vibration, which in those days 
(as horizontal engines were used) was generally horizontal 
vibration, and it  had  the  effect of a slight increase of speed. 
I t  would be noted  th a t  there should be an  increased skin 
resistance due to the  dragging of th a t cylinder through the 
w ater, and so far as I  can gather from  the au th o r’s invention 
he would get an increased friction due no t only to  the passage 
of his blades through the  w ater, b u t revolving in the w ater.

I  need scarcely point out th a t if the propeller was only 
w anted to  force the  ship ahead and never astern, i t  could be 
m ade much more efficient w ith a decreased coal bill. He 
claims th a t his propeller will answer “ quite well, going aste rn .” 
As “ quite w ell” is a com parative term , and it  m ay be b u t once 
in a few score years where to  avoid collision w ith an  iceberg, 
or another ship, or a rock, th a t the going astern  capabilities 
of the  propeller are to  be proved, one m ust see to believe.

There are m any among us who th ink  th a t some propellers 
in present use have no t the desired reversing-the-ship virtues.

The whole subject of propellers should be a national m atte r 
for investigation. I t  m ay be known to  a few of the  members 
th a t I  have often advocated the spending of large sums of 
public money, say even up to  a q uarter of a million sterling, 
w ith a view of m aking experim ents, all to  the effect of lessening 
our m arine coal bills. I t  was certainly a very great gain 
some years since when it  was found th a t  M anganese Bronze, 
b y  its lesser skin resistance, g reatly  decreased the coal bill, 
and  we have had recently in the Dreadnought the  propellers 
polished in a m anner said never to  have been a ttem p ted  in any 
large battleship  the world over.

Prim arily  the diam eter is the crux of propellers : the small
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diam eter propeller has never been so efficient as the  large 
diam eter propeller, and one m ust be very judicious as to 
receiving the au th o r’s assertion th a t his propellers m ay be 
m ade smaller by from  10 j>er cent, to  alm ost 30 per cent, on 
present diam eters. One is aware th a t such have been made, 
bu t they cannot go astern satisfactorily.

After the diam eter is the subject of pitch, and  w ith twin 
screw propellers all our experience in high speed vessels points 
to low slip as being m ost efficient, and this low slip is given 
by defined area (but not by coarsening), and by the  straddle 
of the propellers. In  this straddling perhaps im itating  natu re 
where the  legs of the swimming bud  are generally wide 
apart.

I  suggest to  the au thor th a t one of the m ost im portan t 
m atters in the screw propeller is the diam eter of the boss ; this 
was the one great im provem ent which Griffiths made. We 
have gradually deviated from this, and I  give it  as m y opinion 
th a t the small boss is a m istake. As to the shape of the 
blades, the pear shape seems about as good as can be desired 
for vessels of speed, b u t in tug  boats generally a compromise 
has to  be fitted, due to  the fact th a t large diam eters cannot 
be given, and hence the  m any irregular shapes of blades.

I  cannot agree with the au thor th a t his addition to  the  blades 
will p revent vibration. V ibration is prim arily due to  weak­
ness of hull, and is set up because of propeller greatest and 
least resistances. In  two-bladed propellers there are two 
periods of greatest and least resistance to  turning a t  each 
revolution, in three-bladed three periods, and so on. Thus 
w ith a three cylinder engine ; having three m axim a and m inim a 
turning moments, if the m axim um  turning mom ent be opposite 
the m inim um  resisting m om ent of the propeller, the engine 
runs away and you get vibration. This is often slightly 
rem edied by uncoupling and coupling in a different position. 
Hence possibly w ith a three cylinder engine, a five bladed pro­
peller would cure vibration.

In  reply to  the contribution  by Mr. W. J . H arding, Mr. 
Preidel writes as follows :—

W ith  reference to  the  contribution  by Mr. W. J . H arding, 
I  should like to  rem ark th a t, as a leading principle, I  do not 
th ink  th a t Mechanisms are or should be copies of Organisms. 
A lthough m any m echanical motions have been suggested
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by actions in  the anim al world, it  m ust be conceded th a t 
some im agination is necessary to  see a grea t sim ilarity between 
a pair of paddle wheels and a  pair of duck’s feet.

I  have nothing to  say against the use of the term  “ slip ,” 
except th a t i t  should no t be used as a synonym ous term  for 
loss of power, or for deciding the efficiency of a propeller. 
I  still th ink  th a t  the percentages of “ slip ” can be calculated 
from  the  m ean p itch  on the  driving side only ; b u t one could 
also count the revolutions during runs over a kno t and  cal­
culate the  actual advance of vessel per revolution under 
ordinary  good tes t conditions, and  com pare this w ith the 
power units expended, using this as a basis for fu rther calcula­
tions under various states of trim  and  weather.

R egarding cavitations, i t  certainly  seems m uch more 
reasonable to  me th a t a t  a certain ra te  of revolutions, and 
a t  a certain  slip ratio , insufficient feed w ater is being obtained, 
and by this means a partia l cavity  is caused w ithin the propeller, 
which again allows the  engine to  run  aw ay w ithout obtaining 
adequate th rust. If, as Mr. H arding suggests, the cav itating  
propeller were m erely a churner, w hy should it  be easier for 
the  engine to  revolve a com plete fill of w ater each revolution 
a t high revolutions th a n  a t slower engine speeds ? If  suffi­
cient feed w ater could be obtained, and  each fill in  its tu rn  
should be churned round, i t  appears to  me th a t  the  propeller 
would require more energy for th is churning th an  for driving 
the w ater back and the  ship forward.

I  hard ly  th ink  it  would be found a very easy m a t te r ; as 
Mr. H arding says, “ if the  propeller was only w anted to  force 
the ship ahead and never astern, i t  could be m ade m uch more 
efficient w ith  a decreased coal bill.” I  feel certain  th a t  if 
“ much more efficiency ” could be obtained, different means 
of reversing the m otion of boat could be devised, and, a t  least, 
for certain  classes of vessels, such as racing boats, i t  would 
have been employed. Regarding the reversing capabilities 
of m y propeller I can refer those in terested  to  the reports 
by Messrs. Stephen H. Terry and Jam es A. Sm ith, from  which 
also the  reduction in diam eter, power, revolutions, midship- 
section, etc., can be had.

I  agree w ith  Mr. H arding th a t “ prim arily  the  d iam eter is 
the crux of propellers ” ; consequently th a t  type of propeller 
which gives the  greatest speed to  a vessel for a certain  diam eter 
and given h. p. per revolutions per m inute does present ad ­
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vantages. I t  should be possible to bring pitch and area of 
blades to a  more or less uniform  relation  to  diam eter, which is 
also one of m y objects.

I  do not th ink  th a t large bosses would be beneficial to 
my type of propeller, instead of which I  m ake differences 
in the  pitch. No doubt m any causes can be responsible for 
v ibration  of a vessel when under weigh.

I  do no t expect th a t any one would like to answer for 
the expenditure of large sums of public money m entioned 
by Mr. H arding for experim ents, b u t I certainly  th ink  th a t 
what has so far been done w ith this propeller, should justify  
the expenditure of the m oderate am ount of money required 
for one test to  satisfy the authorities, especially since p rivate  
enterprise has borne such a large proportion of the costs of 
improving the propulsion of ships already.


