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INSTRUCTIONS

Visit the URL noted below 
using your smartphone and en-
ter "VR" mode. Then, place the 
smartphone in a compatible 
mobile headset¹.

URL:
When looking at a marker² 

through the headset, you 
should see and/or hear aug-
mented reality content.

Content can be displayed in 
4 places: on the marker, to your 
left, front, or right³.

You can interact with some 
images, videos and 3D models 
by aiming the red cursor at the 
button you wish to activate⁴.

Some elements might have 
small thumbnail images above; 
aim with the red cursor to make 
them larger.

2-Marker

3-Content position

4-Controls

Rewind/fast forwardMute/unmute

front

marker

reader

left right

Play/pause Reset

Up/down/left/right

Zoom in/out

1-Smartphone in mobile headset 
looking at the book
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FULLAGAR
INTRODUCTION

THIS book accompanies the master’s thesis Tangible VR 
.Book: Immersive Exploration of Lloyd’s Register ..Ship 
.Plans and the associated research project, funded by the 

Lloyd’s Register Foundation, aligned with their mission to promo-
te maritime safety education.

The developed tangible VR book framework results in a physi-
cal book augmented with digital elements, displayed via a smartp-
hone by scanning the barcodes present in the pages. Readers can 
thus explore additional multimedia content in augmented reality, 
enhancing the traditional reading experience.

This particular case focuses on the story of Fullagar, the 
world’s first fully welded ship.

The documents and plans in this book are sourced from the
Lloyd’s Register Foundation Heritage Education Centre archive.
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WORLD'S FIRST FULLY WELDED SHIP

2- Color depiction of Fullagar

3- 1920 photo of Fullagar



FULLAGAR

5

4- Approximate 3D model of Fullagar, manipulable in VR
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Hello! Today we are going to learn 
about the Fullagar, a special ship in the 
history of shipbuilding. It was the first 
ship built entirely using welding, instead 
of rivets.

It was launched in 1920 and was used 
to transport goods between Liverpool 
and Cardiff, in England. At first glance, 
it looked like just another cargo ship of 
its time. However, it was an experimen-
tal project, created to test a new cons-
truction method that did away with tra-
ditional metal rivets.

Because it was such a novelty at the 
time, the ship was subject to strict an-
nual inspections. There were doubts 
about whether welding would be strong 
and safe enough to withstand the de-

mands of the sea.
Thanks to the archives of Lloyd's Re-

gister, the organization responsible for 
registering and inspecting ships, we 
now have access to technical drawings, 
reports, and correspondence related to 
the Fullagar.

In front of you, you can see one of the 
technical drawings of the welded iron 
plates that formed the ship’s structure¹. 
These drawings show how the plates 
were joined and reinforced. Here, you 
can also see a 3D representation of the 
Fullagar⁴, which helps us imagine what 
this ship looked like as it sailed between 
Liverpool and Cardiff.

Let’s explore the history of this ship.

WORLD'S FIRST FULLY WELDED SHIP
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8- Boiler plans



10

On this page, you can see more tech-
nical drawings of the Fullagar, like a 
boiler diagram⁸, showing how steam 
was produced to power steam-driven 
equipment. You can also see the ship’s 
profile drawing⁶, where you can obser-
ve its shape, and a plan detailing the lo-
cation of the engine, as well as other 
important areas on board⁷.

All these drawings contain very inte-

resting details. You can zoom in on the 
images to read the text more carefully 
and closely observe these shipbuilding 
documents, created between 1918 and 
1919. These records help us better un-
derstand how the Fullagar was desig-
ned, structured, and built.

SHIPBUILDING PLANS
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10- Photo of same era ship, being loaded with metal products

11- Photo of same era ship, loaded with cargo of coal, or similar

EARLY LIFE



FULLAGAR

13

12- Animated 3D model, viewable in VR
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In the records of Lloyd's Register, a 
1921 memorandum, about a report by 
Mr. Campbell Holmes⁹, states:

“A report has now been received from 
Mr. Campbell Holms. regarding his 
examination of the S.S. "FULLA-
GAR", together with a statement 
showing the service on which the 
vessel has been engaged since the 
date of build. From the statement it 
would appear that the vessel has been 
actually engaged in service for about 
4 months and performed 27 voyages 
between Liverpool and Cardiff. In six 
of these runs she carried no cargo, in 
nine she had a full cargo of steel pla-
tes, in one a full cargo of coal, in two 
a full general cargo and in the re-
mainder part cargoes. It is reported 
that in some of these voyages very he-

avy weather was encountered, but no 
damage was sustained.
Since December last the vessel has 
been laid up while a new type of mo-
tor was being installed. Mr.Holms 
made a careful examination of the 
vessel, and reports that there is no 
signs of straining of the welded joints. 
There is local corrosion here and the-
re in some of the hollows of the deck 
plating, but the welded material has 
rusted no more than other parts. Mr. 
Holms is of opinion that sufficient ex-
perience has not yet been gained to 
justify the removal of the notation 
"Experimental" at present recorded in 
the Register Book. It is accordingly 
suggested that the conclusions given 
in the endorsement of the 12th Octo-
ber be adhered to.”

EARLY LIFE
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13- 1924 letter claiming vessel is up for sale as "Caria" in the port of liverpool
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FIRST ACCIDENT & RENAME

14- 1920 photo of the Liverpool docks

15- 1920 photo of the Liverpool docks
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17- Diagram representing a ship sandbank crash

16- Clippings confirming 1924 accident
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But in 1924 something unexpected 
happened: the Fullagar suffered an ac-
cident, clippings¹⁶ state:

“In June, 1924, a serious accident oc-
curred to the vessel which has in a 
striking manner proved the superio-
rity of a ship welded with "Quasi-Arc" 
electrodes over a riveted ship.
The vessel went aground on a sand 
bank in the Mersey during a voyage 
from Liverpool to Belfast, when fully 
laden. She floated off on the next tide 
and as she was perfectly watertight 
proceeded on her voyage and dis-
charged her cargo at Belfast. It was 
then found that she was damaged to a 
considerable extent, but as the shell 
was watertight it was decided to take 
her back to Liverpool under her own 
power. When docked the vessel was 
thoroughly examined and by using 

sights the bottom was found to be set 
up 11 in. from bilge to bilge over a 
length of roughly 70 ft. and from the 
evidence of inside structural work 
she had been set up more but had set-
tled when placed on the blocks.
"A Remarkable Test."”

According to correspondence from 
Lloyd's Register, the ship was renamed 
“Caria” and put up for sale. The docu-
ment¹³ states:

"Dear Sir, I have the honor to return 
herewith report of survey as below, 
recently forwarded to us for guidance 
in the survey of the vessel.
Vessel: Caria. ex Fullagar. Vessel laid 
up for sale in damaged condition."

Soon, the ship would be about to begin 
a long journey to its next owners.

FIRST ACCIDENT & RENAME
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18- 1924 letter confirming vessel will be purchased by The British Columbia Cement Co.
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19- 1924 letter indicating the vessel should be able to make the trip to Vancouver



FULLAGAR

21

20- Old photo of The British Columbia Cement Co.

21- Photo of a sign from the cement company

22- Animated 3D model, viewable in VR
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In 1924, the same year as its first acci-
dent, the Fullagar would be sold to a ce-
ment company in Vancouver, Canada. A 
Lloyd's Register letter¹⁹ confirms:

“…As this vessel is not classed for any 
restricted trading, I see no reason 
why she should not make the trip to 
Vancouver.”

However, before making this long jour-
ney, the ship had to be inspected and 
pass the freeboard test. Freeboard is a 
technical term, and we will discover its 
meaning later.

This Lloyd's Register letter regarding 
the inspection¹⁸ is a vital instrument for 
ship safety and registration and states:

"Dear Sir, I have to inform you that 
the freeboard marking of the oil engi-

ne vessel “CARIA” has been verified 
and found in accordance with the 
Freeboard Certificates issued when 
the vessel was named FULLAGAR. 
The vessel is now under survey for 
damage, and on completion it is un-
derstood  will be purchased by The 
British Columbia Cement Co., but 
that the name of the vessel and port of 
registry are to remain unaltered.
New certificates have been requested, 
and I shall be obliged if you will 
kindly let me know if any fee is to be 
charged for these. The original certi-
ficates are enclosed."

This confirms the ship would be pur-
chased by a Canadian cement company, 
likely making the long voyage via the 
Panama Canal.

VOYAGE TO CANADA
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23- Freeboard and plimsoll line diagram

25- Video about freeboard and the plimsoll line, viewable in VR

24- Animated 3D model, viewable in VR
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Freeboard is the vertical distance 
between the waterline and the deck le-
vel on a ship, used to ensure buoyancy 
margin and stability.

The Fullagar was sold to the British 
Columbia Cement Company in Van-

couver and was to make the journey 
from the United Kingdom to Canada. It 
therefore had to be tested to calculate 
freeboard and stability for the entire 
voyage, including crossing the Panama 
Canal and the Atlantic.

FREEBOARD AND PLIMSOLL LINE
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26- 1926 document indicating the inspector is traveling to Victoria to inspect the ship
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27- Memorandum confirming new ownership of the vessel, now "Shean", and due annual survey

NEW OWNER INSPECTION & RENAME
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28- 1930 photo of another ship on dry dock, in Victoria, British Columbia
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Meanwhile, the new owners had re-
named the ship “Shean”. From 1925, 
there is a memorandum reminding the 
ship’s new owners in Canada that the 
Fullagar must undergo its annual ins-
pection. This memorandum²⁷ states:

"Steel motor vessel Shean, ex Caria, 
ex Fullagar. This vessel again became 
due for her annual survey at the end 
of December 1925…"

A letter from A. Scott of Lloyd's Register 
confirms that in February 1926, he was 
about to travel to Victoria, Canada, to 
carry out the ship’s inspection²⁶:

“…I have to inform you that I have al-
ready received a message from Victo-
ria that the ship is on dry dock and 
requesting survey of same, and I am 
leaving for Victoria tonight.”

And so the ship’s new owners had the 
inspection carried out and were able to 
use it for several years before another 
unforeseen event occurred which, as 
we will see, was very bad in one way but 
good in another.

NEW OWNER INSPECTION & RENAME
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31- Close up photo of Fullagar's metal plate damage after the 1930 crash

32- AI representation of 10000 bags of cement 

33- Animated 3D model,
viewable in VR
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A 1931 article³⁰ in The Shipping 
World titled "Welded Joints in Ship 
Construction", mainly dedicated to the 
Fullagar, states the Fullagar suffered a 
serious accident but managed to withs-
tand it because welded joints were 
stronger than traditional construction:

“...the new owners...” "...who have re-
named the vessel Shean stated that on 
October 24 1930..." "...struck a rock 
cliff in the Saanich Inlet, near Victo-
ria, when going at full speed, and had 
10,000 bags of cement on board. The 
photographs show the extent of the 
damage, and on examination it was 
found that in no case did the plates 
tear apart at the welds..."

The results were quite unexpected:
“Had the vessel been riveted, the da-
mage would have no doubt extended 
beyond the fore peak bulkhead and 

caused flooding of the cargo space, in 
which case the cargo would have 
been irretrievably ruined, whereas 
less than 400 sacks were damaged, 
also the vessel would have probably 
sunk, as she had about 16 ft. of water 
under her amidships and further aft. 
The vessel has since been repaired in 
strict accordance with her class, has 
passed her tenth annual survey satis-
factorily, and is in good condition.
The above is the second occasion on 
which this vessel has sustained da-
mage which would have resulted in a 
riveted vessel becoming a total loss."

After surviving this accident, in which 
the iron plates broke but not the welds, 
Lloyd's Register agreed to allow the ship 
to be inspected every two years instead 
of annually. The ship would soon be re-
named again and sold.

SECOND ACCIDENT
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38- Diagram of sheer correction for freeboard calculations

39- Diagram of superstructure compensation for
freeboard calculations



40- 1935 letter confirming vessel rename to "Cedros" and sale to Mexico
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42- Animated 3D model, viewable in VR

41- Animated 3D model, viewable in VR
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In 1935, an inspection certificate for 
the ship related to freeboard was issued 
by Lloyd's Register, titled “Survey for 
Freeboard”. That year, the ship was sold 
to a company in Mexico. A letter from 
the Chief Surveyor of Lloyd's Register 
of Shipping in New York stated⁴⁰:

“Motor vessel ‘Cedros’, formerly ‘She-
an’..." "...This vessel has been sold to 
Mexico, and will trade between Ens 
enada and Los Angeles. The hull cer-
tificate is made out as before, subject
to Biennial Survey, but in my opinion 
there does not appear to be any real 
reason for this, unless it is a standard 
practice with electrically welded ships”

The ship was sold and made the long 
journey to Mexico. In that year’s free-
board inspection³⁴, terms such as “De-
duction for Superstructure” and “Sheer 
Correction” appear, with various calcu-
lations beneath them. 

The terms and calculations present 
are not easily understood by just anyo-
ne; extensive technical training is requi-
red to interpret them. This demonstra-
tes that, already in 1935, Lloyd's inspec-
tions were rigorous and highly techni-
cal, ensuring safe navigation of vessels.

SURVEY FOR FREEBOARD, SALE AND RENAME 
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43- Animated 3D model, viewable in VR
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THIRD ACCIDENT - TOTAL LOSS

44- Animated 3D model, viewable in VR
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45- Representation of the 3 trapped sailors

46- Representation of the 14 rescued passengers
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Unfortunately, the final voyage of the 
“Fullagar”, now “Cedros”, took place in 
1937. A total loss report⁴³ was submitted 
from Ensenada, Mexico, which stated:

“This vessel was reported to have 
sunk after collision with the 'Hidalgo' 
30 miles south of Ensenada, Lower 
California, Mexico, on the 31st Au-
gust...." "...Upon enquiry at Lloyd's by 
telephone today, it was ascertained 
that the vessel has been accepted by 
the underwriters as a total loss...”

Clippings attached to this report, un-
der “Source of Information”, state:

"...Mexican motor vessels Hidalgo 
and Cedros were reported in collision 
off Ensenada. Former put into ense-
nada leaking, latter reported sunk."
"...Owners of the motor vessel Cedros 
advise total loss by collision with mo-
tor vessel Hidalgo..."

"...Motor vessel Hidalgo collided with 
and sank the motor vessel Cedros 
thirty miles south of here today, and 
three seamen on board the Cedros 
were trapped below the decks and 
drowned. Fourteen passengers were 
rescued by the Hidalgo from the Ce-
dros, which sank twenty minutes 
after the collision..." "...The Cedros, 
southbound toward Mazatlan, was 
owned by Abalardo Rodriguez, for-
mer President of Mexico..."

This ends the story of the Fullagar, whi-
ch over its life proved the effectiveness 
of welded ship construction.

Its final voyage, with the loss of lives 
and of the ship itself, revealed that even 
technological advances and rigorous 
maintenance could not eliminate all the 
risks of the sea.

THIRD ACCIDENT - TOTAL LOSS
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