The Object on the Barge – Part 2
Sizing the Object
by Samuel Halpern
(23 August 2021)
In my revised article, “The Object on the Barge,” released on 28 July 2021, 1 it was shown the that
the helical object seen in a photograph on a barge that carried the floating crane that serviced Titanic was
a solid-cast, three-bladed marine propeller. Not only that, but the propeller on the barge happened to line
up nearly perfectly with a CAD model built in accordance with H&W design specifications regarding
number of blades, diameter, pitch and blade area for Titanic’s center propeller. (See Figure 01.)
However, despite the good agreement with the CAD model, how do we know the actual size of the
propeller in that photograph? The model itself represents is a “scaled model,” meaning that the
parameters for diameter, pitch and blade area were drawn from the values specified in the H&W
engineering notebook.2 But could that propeller on the barge be perhaps a smaller version of the one
designed for Titanic that was waiting to be installed on a different vessel at that time? In other words, is
there a way of proving that the propeller on the barge in that 1912 photograph was most likely the
propeller that was to be mounted on the center propeller shaft of Titanic?

Fig. 01 – An overlay of the CAD model onto the photograph of the propeller on the barge.
If we can show that the propeller on the barge matched the size specified for Titanic, then it would
be almost a certainty that it was the center propeller waiting to be installed on Titanic. So the question is,
how do we determine the actual size (in feet) of the propeller on the barge from the photograph? We will

1

See: http://www.titanicology.com/Titanica/ObjectOnTheBarge.pdf.
The CAD model was designed with the same Geometric Pitch Angle (the arctangent of the pitch to circumference ratio), and
the same total Blade Area Ratio (BAR) from the data in the H&W engineering notebook. For Titanic these values were:
Geometric Pitch Angle = 15.270° and BAR = 0.529.
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start with Figure 02 that shows an un-cropped picture of Titanic in the Thompson drydock in early
February 1912.

Fig. 02 – Titanic being fitted out in the Thompson drydock in early February 1912.
(Courtesy of Steve Hall .)
What seems to be obvious is that the camera that took the photograph was relatively far away
somewhere off Titanic’s port quarter. This means that if we focus our attention to a narrow field of view
as seen in Figure 03 below, we can take lines coming from that narrow field of view to the camera
location as essentially parallel to each other. Furthermore, if seen from above, the two sides of the barge
that can be seen in the photograph would appear to make close to 45° angles to a line drawn horizontally
(h-h in Figure 03) that would cut the corner of the barge at the waterline.

Fig. 03 – Closeup view of the propeller on the barge.

How do we know this? Consider the two views in the schematic diagram of the barge shown in
Figure 04 below.

Fig. 04 – Schematic views of the barge.
In the shallow slant angle view shown on the bottom of Figure 04, we see that a line (a-a) along
the waterline of the narrow side of the barge having width W makes an angle  with the horizontal line
h-h. Similarly, a line (b-b) along the waterline of the long side of the barge of length L makes an angle 
with the horizontal line h-h. As it appears in Figure 03, we see that these angles,  and  appear to be
almost equal. If that is so, then, as seen in the top of Figure 04, the angles  and  when seen from
directly above the barge would have to be close to 45° angles because the corner angle between side W
and side L of the barge, which is rectangular in shape, is a right angle of 90°, and  plus  plus 90° must
equal 180°.
Why is all of this important? If we know the angle , as seen from directly above, then we can
determine the length of the line X that is show in Figure 03 in terms of the actual width, W, of the barge
in feet. Then, if we know the value of X, we can derive the value of the width of the propeller, Y, that can
be seen in the closeup photograph shown in Figure 03.
Using Figure 04 along with some trigonometry, we see that the value X must equal the cosine of
angle  times the width, W, of the barge. If, as it appears to be,  is close to 45°, then X = 0.707 W.
Then, to get the edge-to-edge width of the propeller, Y, we can measure the values of X and Y off a print

of the photograph shown in Figure 03, and take the ratio Y to X. 3 Upon doing so, I was able to obtain a
ratio Y/X = 0.255, or Y = 0.255 X. However, since X = 0.707 W, we find that Y = 0.255 x 0.707 W =
0.180 W, which gives the edge-to-edge width of the propeller in terms of the width of the barge.
So far so good. However, Y is not the diameter of the propeller, which is what we need to get in
order to compare the propeller on the barge against the known specifications from Harland & Wolff. The
reason for this has to do with the orientation of the propeller blades. This is best seen in Figure 05 which
shows two views of a CAD model, one from the side and oriented to approximately match the propeller
on the barge seen in Figure 03, and the other with the CAD model turned slightly upward.

Figure 05 – Two views of the CAD design.
In the top view of Figure 05 we can easily see that the diameter of the propeller, which is the disc
that would be swept out by the tips of the blades, is wider than the edge-to-edge distance, Y, that could be
measured from the side view. Using the comparison picture of the CAD model to the propeller on the
barge that is shown in Figure 06, we can take a print of the photograph and measure the distance Y, the
edge-to-edge distance seen, and get a measurement of the diameter by taking twice the measured radius,
R.4 Thus, we can get the ratio of D to Y, which equals 2R/Y. Upon doing so, I obtained a ratio of D/Y =
1.108, or written in terms of the diameter D, D = 1.108 Y.
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The print measurements were: X=13.15 cm, Y=3.35 cm.
The measured print values were: R=8.45 cm, Y=15.25 cm.

Now we have almost everything we need to get the diameter of the propeller on the barge in terms
of the width of the barge. From before we found Y = 0.180 W. Substituting this in the equation for D
gives us, D = 1.108 x 0.180 W, or simply: D = 0.199 W. The only thing still missing is the value of W,
the width of the barge in feet.
Thanks to an article written by Brad Payne called “Features of Fitting Out,” 5 we are able to get the
dimensions of the barge with the floating crane. The dimensions are: length 150 ft, width 85 ft, and
height 13 ft. Thus we have the missing link to our puzzle, W = 85 ft.
Since we found that D = 0.199 W, we now find that the diameter of the propeller on that barge
seen in that photograph measures D = 0.199 x 85 = 16.95 ft, which is amazingly close to the specified
value of 17 ft. 0 in. for Titanic’s center propeller that was found in the H&W engineering notebook. 6

Fig. 06 – Comparison of 3-bladed CAD model to the propeller on the barge.
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But what if that angle  (as seen from above)that we found was a little larger or little smaller than
the 45° that we took it for? Allowing for a few degrees either way, we find that the value of D changes
just slightly. This is shown in Table 01 below:
D

43°
17.53 ft
44°
17.25 ft
45°
16.95 ft
46°
16.65 ft
47°
16.35 ft
Table 01 – Diameter as a function of angle .
From this analysis we see that the propeller that is lying on the barge in that photograph taken in
early February 1912 was a solid-cast, three-bladed propeller that matched the values, including its overall
dimensions, specified by Harland & Wolff for Titanic’s center propeller.7 It now appears to be an almost
certainty that this is the propeller that was fitted onto the center propeller shaft of Titanic. It just may be
the only known picture in existence of any of Titanic’s propellers, other than those of her wing propellers
taken at the wreck site.
Finally, once again I would especially like to thank Tony Taylor for taking the time to review this
study, and for his particular attention to the fine detail that was required.
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The specified values for Titanic's center propeller that was written in the H&W engineering notebook were:
Number of blades = 3, Diameter = 17 ft 0 in, Pitch = 14 ft 6 in, and Blade area = 120 sq ft.

