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An interesting cropped photograph of Titanic being fitted out in the Thompson dry-dock at the 
Harland & Wolff shipyard in Belfast in early February 1912 has seemed to have gained some attention 
recently.  In that photograph, Figure 01 below, one can see a helical looking object resting on the steam-
powered barge that carried the floatable crane that serviced the yard.  Some people have speculated that 
the object on the barge is a four-bladed, solid-cast propeller waiting to be lifted and installed on Titanic’s 
center propeller shaft just ahead of the rudder, just like on her sister ship Olympic.  In fact, in a recent 
article by Richard de Kerbrech that appeared in the Summer 2021 edition of The British Titanic Society’s 
journal Atlantic Daily Bulletin entitled, “Titanic’s Centre Propeller: Four-Bladed Screw Selection,” 
Richard claimed: “With the four-bladed propeller on the pontoon, this image has become more valid as 
evidence than was originally thought.”  The “evidence” he was referring to is evidence to support the 
claim that Titanic was fitted with a four-bladed center propeller similar to the one seen in photographs of 
Olympic.  Yet, in the opening sentence of his article, in answer to the question of having proof that Titanic 
was fitted with a four-bladed propeller, he clearly states, “in short I have none.” 

 

 
Fig. 01 – Titanic in the Thompson dry-dock in early February 1912.  Circled image on  
the floating-crane barge appears to be a marine propeller. (Courtesy of Steve Hall .) 

 
Is that object on the barge a four-bladed propeller as de Kerbrech seems to claim?  Clearly, 

looking at a close-up of the object, Figure 02, it does appear to be a marine propeller. However, how 



 

many propeller blades does it really have, and is there anything outstanding about it that can be seen in the 
close-up? 
 

 
Fig. 02 – Close-up of the object on the barge. 

 
Analysis Methodology and Propeller Specifications 
 

Before I attempt to answer these questions, several years ago there was a claim made that a 
propeller blade was stripped from Titanic’s starboard wing propeller when she swept past the iceberg, and 
that is the reason why only two of the three blades of that propeller can be seen in photographs of the 
wreck.  To me it appeared as if that unseen third blade was simply buried in the mud, and there was a 
simple way to prove that. My idea was to superimpose a 3D CAD image of a three-bladed airplane 
propeller onto the photograph from the wreck and orient it so that it was aligned with the trailing edges of 
the two blades that could be seen.  This is shown in Figure 03.  The result confirmed my belief.  If that 
third blade is there, it would be indeed buried under the mud, and there is no evidence at all that it was 
stripped off before the stern crashed into the seabed, or that any of its mounting bolts had been sheered 
away by the iceberg encounter.  

 

 
Fig. 03 – Titanic’s starboard wing propeller at the wreck site. 

 
 With my past experience using 3D CAD images, the thought occurred to me that a similar 
technique can be used to analyze the image on the barge.  The difficulty was in finding propeller designs 
that had what appears to be large blade areas as seen in the close-up photo of the object.  As can be seen 



 

in Figure 02, the blades that were in direct view of the camera appear to be relatively wide,1 more so than 
what I would have expected from examining the propeller specifications for Olympic and Titanic that 
were recorded in a Harland & Wolff (H&W) engineering notebook uncovered in 2008.2  For the center 
propeller, the listed specifications in that notebook were: 
 

H&W Center Propeller Specifications (as of end of January 1912) 
Specification Olympic Titanic 

Diameter 16 ft. 6 in. 17 ft. 0 in. 
Area 120 sq. ft. 120 sq. ft. 
Pitch 14 ft. 6 in. 14 ft. 6 in. 
Number of Blades  4 3 

  
 The Diameter of a propeller is the diameter of the imaginary circle scribed by the blade tips as the 
propeller rotates. This is shown in Figure 04 below, along with the propeller radius and a blade chord line 
at the 0.7 radius location. 
 

 
Fig. 04 – Propeller Diameter, Radius and 0.7 radius Chord Line. 

 
 The Blade Area is the area of the propeller blades excluding the hub. The Disc Area is the area 
scribed by the propeller’s tips as the propeller rotates. These are shown in Figure 05 below. 
 

 
Fig. 05 –  Propeller Blade and Disc Areas. 

                                                 
1 The width of a propeller blade is measured by the length of its chord line.  The chord line is a helical line that connects a 
blade’s leading edge to its trailing edge at a given radial distance (e.g., 0.7 radius) from the propeller’s center.  See Figure 04.  
2 Encyclopedia Titanica (2008) “The Mystery of Titanic’s Central Propeller” by Mark Chirnside (Voyage, ref: #6105, 
published 5 May 2008, generated 12th July 2021 08:24:57 PM); URL: https://www.encyclopedia-titanica.org/mystery-titanic-
central-propeller.html. 



 

 
The propeller Pitch is defined as the ideal forward distance that a propeller would move in one 

revolution if it was working in a dense medium with no slippage.  This is shown in Figure 06 below.  It 
should be noted that all airplane and marine propellers produce slippage as a result of producing the thrust 
needed to move their respective vessels.   
 

 
Fig. 06 – Propeller Pitch. 

 
 Given the value of pitch and the propeller’s diameter, one can easily calculate the geometric pitch 
angle for the propellers.3  For Olympic’s center propeller, that angle is 15.6°; while for Titanic’s, that 
angle is 15.2°.  
 From H&W’s propeller specifications previously referred to, the main differences between the 
center propeller installed on Titanic from that on Olympic is in the number blades, 3 on Titanic versus 4 
on Olympic, and the propeller diameter, an increase of 6 inches, from 16 ft. 6 in. on Olympic to 17 ft. 0 in. 
on Titanic.  It should be noted that the total propeller blade area for both vessels was kept at 120 square 
feet.4  Despite the decrease in the number of blades from 4 to 3, the area of each individual blade on 
Titanic would have been about 1/3 greater than the area of each blade on Olympic because the total blade 
area was specified the same for both vessels, and the small increase in diameter of 6 inches represents 
only a mere 6.2% increase in the total disc area for Titanic.5  
 One more term of noted interest is the Blade Area Ratio (BAR).  This is simply the ratio of the 
total blade area divided by the disc area. (See Figure 05.)  For Olympic’s four-bladed propeller, the 
expanded blade area ratio was: BAR = 120/213.8 = 0.56; for Titanic’s three-bladed propeller, this was: 
BAR = 120/227.0 = 0.53. These numbers happen to be the same as the expanded blade area ratio numbers 
that appeared in an engineering notebook of Stephen Pigott, a turbine specialist who worked at John 
Brown & Co.  Pigott’s notebook contained design proposals for the center propellers to be fitted on 
Olympic and Titanic.6  (It is interesting to note that the only apparent specification differences between 
what was discovered in Pigott’s notebook and the specifications written in the H&W engineering 
notebook regarding the center propellers for Olympic and Titanic are in the numbers for the propeller 

                                                 
3 The tangent of the geometric pitch angle is given by P/(D), where P is the pitch in feet, and D is the diameter in feet. 
4 The expanded area view converts the propeller from its helix to a flat plane, and is important for propeller designers. 
5 The Disc Area, A, for Olympic’s center propeller was 213.8 square feet, and that for Titanic’s was 227.0 square feet. Note,  
 A = D2/4. 
6 Encyclopedia Titanica (2020) “Titanic’s Centre Propeller: The Stephen Pigott Evidence” by Mark Chirnside, (Titanica!, ref: 
#183, published 26 October 2020, generated 13th July 2021 06:11:13 PM); URL: https://www.encyclopedia-
titanica.org/titanic-centre-propeller-new-evidence.html. 



 

pitch. Pigott had 14 ft. 10 in. pitch for his four-bladed propeller, and 15 ft. 3 in. pitch for his three-bladed 
propeller. The H&W specification listed a pitch of 14 ft. 6 in. for both.) 
 There exists many photographs of the center propeller that was installed on Olympic.  
Unfortunately however, there is no known photograph of the center propeller installed on Titanic, either 
mounted on the vessel itself or shown in isolation, as there are for Olympic.  However, based on the 
specifications for the center propellers for Olympic and Titanic in the H&W engineering notebook, this 
author produced a 2D rendering of what the three-bladed propeller for Titanic might have looked like.  
This rendered image is shown side-by-side with a photograph of the four-bladed propeller that was 
installed on Olympic in Figure 07 below. 

 

 
Fig.07 – Rendering of  a 3-bladed center propeller for Titanic shown alongside the 4-bladed center 

propeller installed on Olympic.  
 

 Several photographs showing a side-view of Olympic’s four-bladed propeller before installation 
exist.  One of these is shown in Figure 08 below. 
 

 
Fig. 08 – Side-view of Olympic’s center propeller on the dock along with the two bosses used for 

Olympic’s two wing propellers. (The bolts and nuts on the bosses are for mounting the blades of the 
wing propellers, and allows for relatively easy blade changes to be made.) 

 
 A close-up of the hub area from this side view is shown in Figure 09.  In that close-up view we 
can see the location where the trailing edges of two of the propeller blades connect to the hub at the blade 



 

root.  By projecting the lines shown in the expanded view upward onto a superimposed circular disc, we 
can easily see where the trailing edge ends of all four blades would connect to the hub if looking 
downward from above.  With four blades, a blade spacing of 90° can easily be confirmed although not all 
four blades can be seen in that side view photograph. Unfortunately, the image of the propeller on the 
barge does not present any such clear view of where any of the blades connect to the hub.  In fact, the hub 
itself, is not easily made out. 
  

 
Fig. 09 – Close-up showing trailing edge connection points on 

the hub for two of  Olympic’s four center-propeller blades.  
 
That Object on the Barge 
 
 So what about that object on the barge?  Was it a propeller that was waiting to be fitted onto the 
center propeller shaft of Titanic as some have assumed? 
 In the original release of this article, this author found an image of a CAD propeller that appeared 
strikingly similar to the image of the object on the barge in that 1912 photograph of Titanic being fitted 
out in the Thompson dry-dock.  The 3D CAD rendering was produced by a Sebastian Argyelan on 24 
February 2017 and is available for download at grabcad.com.7  Figure 10 below shows this 3D CAD 
image orientated on its side alongside the photograph of that object on the barge. 
 

 
Fig. 10 – Side-by-side view of the Argyelan CAD model and the object on the barge. 

                                                 
7 https://grabcad.com/library/propeller-by-sebastian-argyelan-1. 



 

 
 Upon close inspection of Figure 10, one can see that there are a few noticeable differences 
between the Argyelan CAD image and the object on the barge in that 1912 photograph. However, the one 
thing that seemed clear to me was that the object on the barge was not a four-bladed propeller as some 
people have surmised and stated.  In fact, it was hard to find a four-bladed CAD design that even came 
close.  
 Since the first release of this article on 18 July 2021, I was contacted by Tony Taylor who does 2D 
and 3D CAD design work for a living.  Tony informed me that he made 3D models of three and four 
bladed propellers for visual comparison to the barge photo using Solidworks® CAD software.  Each 
model was scaled for the correct pitch, diameter and blade area that was specified in the H&W 
engineering document for Olympic and Titanic, with the three-bladed one having the proper projected 
area ratio compared to the Argyelan 3D model that I had used.  Tony went on to say that he was not able 
to make the four-blade model line up with the barge photo without some part of the fourth blade sticking 
up over the left blade that could be seen in the front. 
 The following is Tony’s description of the work he had done along with his own set of 
conclusions. 
 
Modeling Three and Four-Bladed Marine Propellers for Photo Comparison (by Tony Taylor) 
 
 If the mystery object on the crane barge was a propeller, its blade count was not immediately 
obvious to me. Seeing the similarities in the earlier comparison between a 3D model of a three blade 
propeller and the object, I wondered if I could get a closer match with new models of three and four blade 
propellers. Using a photo of an early four blade propeller for Olympic, scaled to a diameter of 16½ ft in 
virtual space, an outline of the blade shape was projected onto an appropriately pitched (14½ ft) helical 
surface and adjusted to match the specified area (120 sq ft). The hub dimensions were approximated from 
various drawings. 
 Difficulty was encountered in trying to find a view of the four bladed model that fit the object on 
the barge. In particular, I was unable to obscure one blade while showing “bunny ears” on only one side, 
as we see on the right side of the object in the photo. 
 A model of a three blade propeller was then made based on the four blade model, with the 
diameter increased to 17 ft to match that specified for Titanic's center propeller as noted in an H&W 
engineering notebook. The known specifications listed for Titanic’s center propeller don’t suggest any 
particular blade shape, so the same blades were widened to retain the area.  The broadest part of the blade 
was relatively close to the periphery. 
 Moving the model around to find the right view, I was quickly struck by the ease with which a 
good match to the photo of the object on the barge could be found. The blade contours were just slightly 
off, but the side-to-side extremities and hub position were compellingly close. 
 In looking for a better blade shape to match the photo, I took a curved shape similar to that seen of 
the shadowy blade on the left in the photo which was the closest to being fully extended from the hub 
from the viewer’s perspective. This shape was projected onto the helical surface from the side instead of 
axially. The resulting blade shape was rounder and resembled a slightly asymmetric clover leaf. The 
broadest part of the blade was moved inward closer to the hub.  An axially projected sketch was used for 
final adjustments, but with a new shape informed by this experiment. The model could now overlay the 
object and match many of the visible features. 
 The model itself can only be regarded as somewhat rough with its guesswork shape and uniformly 
thick blades. The actual development of blade thickness could have some effect on the horizon lines of the 
blades in the photo, so no further effort was made to refine the model. It should also be noted that the 
basic dimensions of the model aren’t necessarily those of the object, but was scaled to fit for comparison. 



 

Results and Comparisons 
 
 Figure 11 shows a side-by-side view of the latest models that Tony developed. These, along with 
other versions, were uploaded to the grabcad.com site where they can be viewed using their on-line 3D 
viewer. The view in Figure 11 would be that if you were looking forward at the propellers from a position 
that was aft of the stern of a vessel.  
 

 
Fig. 11 – Center propeller CAD models designed to meet H&W design specifications for  

Olympic in 1911 and Titanic in 1912. 
  

Shown below in Figure 12 are side-by-side screen-shot views of early versions of these CAD 
propellers shown on their side, and rotated to a position such that they approximated the orientation of the 
propeller that can be seen on the barge.   
 

 
Fig. 12 – Side-by-side screen shot views of early versions of the 4-bladed (left) and 3-bladed (right) 

CAD models designed by Tony Taylor.  
 
 As is often said, the proof is in the details.  Of the two CAD designed propellers, only the three-
bladed propeller matching the H&W Titanic specifications for number of blades, diameter, pitch and 
blade area was able to match up well with the barge photograph propeller.  This can be seen in Figure 13 
which shows a screen shot of the 3-bladed CAD model above the barge photograph after being scaled for 
comparative viewing.  The lines that are drawn clearly show just how good the 3-bladed CAD propeller 
designed by Tony Taylor appears to fit the photograph of the propeller on the barge from February 1912.   
 



 

 
Fig. 13 – Comparison of 3-bladed CAD model to the propeller on the barge. 

 
 As Tony also described, an axially projected sketch was used for final blade-shape adjustments 
with the CAD model overlaid onto the photograph object to match many of the visible features.  Care was 
taken that if a slight adjustment was made to one edge of a blade, the other edge was adjusted to keep the 
total blade area intact at 120 sq ft per the H&W specification.   
 

 
Fig. 14 – Fitting the CAD model to the barge photograph.  



 

 
The views presented in Figure 14 above were obtained by inserting a reference plane that was 

skewed relative to the primary planes of the model.  It had to be rotatable about two axes to line things up. 
A view normal (perpendicular) to that plane was used for the overlay. Whether it was the propeller that 
was actually installed on Titanic, however, is entirely another matter. 

 
Conclusions 
 
 Based on the recent work of Tony Taylor, it seems very conclusive that what was lying on that 
barge in February 1912 was certainly not a four-bladed propeller as some people have surmised and 
stated.  What is lying on that barge is a three-bladed propeller that happens to line up nearly perfectly with 
the three-bladed CAD model built in accordance with H&W design specifications regarding number of 
blades, diameter, pitch and blade area for Titanic’s center propeller.  Although there is no direct evidence 
that this three-bladed propeller on the barge was actually installed on Titanic, it just may be, to borrow 
some of the words of Richard de Kerbrech that was quoted earlier, “this image has become more valid as 
evidence than was originally thought.”   
 Despite all of this, however, the best information available as to what propeller was actually 
installed on the center propeller shaft of Titanic is that specified in the H&W engineering notebook that 
was uncovered in 2008.  That is primary source evidence, and is not based on the assumption that many 
have made over the years that the two sister ships would have been fitted the same.  Titanic and Olympic 
were indeed sister ships, but they were not identical twin sisters.   
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Author’s Note:  Following the release of this revised article I became involved in a follow-up article that 
analyzed the actual size of the 3-bladed solid-cast propeller seen on the floating-crane barge in a 1912 
photograph of Titanic being fitted out in the Thompson drydock at the H&W shipyard.  What we find is 
an almost perfect match to the dimensions specified in a H&W engineering notebook, making the object 
on the barge most likely the center propeller waiting to be fitted onto Titanic. The article is called: “The 
Object on the Barge - Part 2:  Sizing the Object,” and can be accessed here: 
http://www.titanicology.com/Titanica/ObjectOnTheBarge2.pdf 
 


