     SHIPBUILDING ON THE DART. 

     MY APPRENTICESHIP DAYS

The only shipbuilders on the Dart that I knew was the firm of Philip and Son Ltd, "Shipbuilders and Engineers " as was prominently displayed on the side of the Floating Dock. The firm had two yards, one at Noss on the Kingswear side of the river some distance above the Higher Ferry (which was owned and operated by it) and the other at Sandquay.

There were other wood boat building yards turning out smaller craft at the time - Ferris and Blank (in Old Mill Creek) Coakers in Coombe Creek; Lavers , and Lidstone beyond Bayards Cove.

As I understand it, there were originally three small ship/boat building yards side by side at Sandquay - one run by Simpson Strickland and Co. Ltd.; Philip owned the middle one; Redway owned the third. In this small section Philips would build a 52 1/2 foot steam harbour launch for the Admiralty - not just the hull but engines, boilers, steering gear etc; how they could do it in such a small space I have never undrstood. The firm's success was such that in course of time it aquired the two other yards and redeveloped the whole area including a foundry at the up river end.

The Noss yard was owned and planned by Simpson Strickland and Co. Ltd.; there was more space there, but for many years the railway ran through the yard, inhibiting its proper development. The line was later re-routed around and at the rear of the yard by means of a large embankment which freed the owners from an irksome constraint, and allowed a redevelopment of the whole area. Simpson Strickland, like P & S built hulls, engines and boilers and turned out a wide variety of wood and steel craft up to about 200/230 feet.
Mr.E Tall (who in my time was the Chief Engine Draughtsman of P & S) once told me that the Noss firm had begun to develop designs of petrol and diesel engines for marine application long before the general transition from steam to diesel. When P & S purchased the yard they scrapped the development drawings as being unneccessary, pinning the firm's faith in steam alone.

P&S' purchase of the Noss Yard was in 1918, so as a youngster growing up I knew only the name of Philip and Son as steel shipbuilders on the river.
For many years my father had worked for P&S as a carpenter and joiner, first in the joiners loft at Sandquay and then at Noss. Most workers were pleased to work at Sandquay because many were able to walk home for a midday meal; if they were at Noss this was not possible and a midday meal had to be packed up for them each day.

At first my father's working day was from 6am to 6pm, Mondays to Fridays, and half day of 6am to 4pm on Saturdays. There was a short 'breakfast break’ and a longer one at midday. Holidays were the statuary bank holidays — Christmas Day, Boxing Day, Good Friday, Easter Monday, Whit Monday and August Bank Holiday (then the first Monday in August). There were three unpaid holidays at Regatta time - Thursday, Friday and Saturday the last weekend in August, when the firm closed down, 'locking out' the men. Thus a family going away for a week's holiday would not be possible, and as a boy in the "ordinary rimes" the only journeys I ever made were to Penzance with my mother to visit her's and her husband's parents and relatives. I have said "ordinary times", but in the period of depression in the late twenties and early thirties, my father was unemployed for a long time, and so was able to come with us in our rowing boat for picnics, etc. During the depression we - Mum and Dad and myself did have one week in London with an uncle of mine who lived there; the latter paying quite a bit towards the rail fares, thus making the trip possible.

My first impressions of the Sandquay yard were gained on some Sunday mornings, as a very young boy. On occasions my parents would provide a visiting preacher with a midday meal; after the morning service and before the dinner was ready, my father would take the visitor for a tour of the Sandquay yard, and I was always delighted to go with them. In those days there was a 'wicket gate' through which we could enter, and I can never remember this being locked at any time; but there was always a watchman around.
The Sandquay yard had a narrow gauge rail track (width of gauge I never knew) with little four wheeled bogies for transporting some of the heavier loads. The little sets of points here and there fascnated me; on one Sunday I saw a bogie on one of the branches, and after a little bit of effort set it in motion; it rolled towards the end of the branch by the river, and fortunately was stopped by the watchman before it achieved too much momentum, and I had a good telling off.
At Sandquay the Joiner's shop was a shed on stilts about 10 feet clear of the ground, and the floor sloped downwards markedly at the river end. It was built between two slipways, somewhat as figure 1. At head of the upriver slipway were the steps giving access to the shop. At ground level further in from the shop was a marine boiler used principally for creating steam for steaming wood planks, etc. for boatbuilding. It may have been used at one time for providing steam for hauling out craft on a patent slip nearby, but I never saw it used in that way. In the early days of my life, I believe the only woodworking machinery in the Joiner's shop was a circular saw and a small planer, and I think these were electrically operated.

The general layout of the yard as I remember it was roughly as shown in Figure 2.

Another recollection of the "Sunday visits" was when the salvage tug "Hercules" was being fitted out at Sandquay. At the time she was the most powerful tug in the world with 2,000 hp!! Nowadays that kind of power is considered quite small for an ocean going tug. The vessel was designed by the firm - which says a lot for the drawing office staff of the day. To me the vessel seemed very large, and standing on the edge of the bridge looking down at the water gave me an impression of immense height. I have never forgotten that visit.

I had been interested in ships of all types from a very early age, but at about 11 years of age that interest became paramount; I then read all books about ships that I could lay my hands on, collected photographs and postcards of them, and began to model them is small scale waterline models. Gradually I felt my interest turning to be a ship's draughtsman; how this was to be accomplished, I had no idea.
One day, in what was to be my last year at the Dartmouth Grammar School (1937), a message was left at my home for me to see the chief draughtsman during my lunch hour - nothing more than that; I gulped down my dinner and went to the yard as fast as I could. I found the Drawing Office, but the CD was not there - he was down in the Pattern Shop having a cup of tea with an 'in law' relative of his, the Patternmaker Foreman "Art Courtney". I was quietly told to go back to the DO and wait there.
To stand in that place - surrounded by the builder's half models secured to walls and partitions in tiers with photographs of vessels on trials - to see the drawing boards with draughting equipment thereon, filled me with awe - and yet an even stronger desire to become a member of the profession. After what seemed a long wait the CD came along and I joined him in his own little office where I was questioned about my interests, wishes, and capabilities, etc. To my disappointment, I was dismissed after a short while with no hint as to whether I would be allowed to become an apprentice. It was a month or so later that my parents received a letter to say that it had been decided to offer me an apprenticeship, to commence in the beginning of that September. To do this would mean the cutting short of my school career, which I was only too eager to do, my parents were not so keen, but as such an opportunity might not come again, they gave their consent.
Thus it was that the Monday after the regatta, 1937,1 walked into the DO far too early to begin a five year apprenticeship.
The hours were 8.30am-12.30pm; 1.30pm-5.00pm Mondays to Fridays; 8.30am- noon on Saturdays, making a total of 41 hours.(The shop floor at that time worked 47 hours). Apart from the Bank Holidays there would be one weeks paid holiday, which had to be regatta week. Journeymen draughtsman had two weeks paid holiday which had to be either the week before and regatta week, or regatta week and the week after. In this way the office was closed down for the regatta week only. I was put in the care of Victor Ashton who not long before had completed his apprenticeship, or as the saying was "had finished his time". As the firm was beginning to get more busy after the depression some years before, he had been kept on as a journeyman. I was given two or three pencils of differing grades (a new concept to me); a green rubber (for ink and pencil erasing); and "art gum" for cleaning up cloth tracings; a pen holder and one or two fine nibs; and six large brass headed drawing pins. All such materials were purchased from the firm of E N Mason & Sons Ltd. Colchester, whose brand name was "Arc light"

Victor showed me the 'mystery' of working on tracing paper, and tracing cloth; how to sharpen my pencils correctly; how to draw light lines as a guide for printing on the drawings. He also gave me an idea of what equipment I should have to purchase for my own use - scale rules, drawing instruments, set squares, curves, erasing knife and shield, etc, etc. The latter list filled me with some dismay, as I knew my parents were quite poor and would not welcome such purchases. That worry, however, was not in the immediate future -1 had to learn what sort of duties I was expected to carry out. A first year apprentice at that time was the office "dogsbody". He was at everyone's beck and call, answerable to all, and to carry out all the duties given no matter how many different people gave him those duties. My first morning duty was to clear out and light the coal fired Tortoise' slow combustion stove; this had to be lit all through the winter, and to be well away before the others came in, so that meant that I had to be in the office generally no later than 8.15am.

It was in the January 1938, that Mr.Essery (who worked almost opposite the stove) put a suggestion to me -"Why don't you bank up the stove in the afternoon for the night, and then all you have to do in the morning is to open it up, rake out the ash and you will be well away". I was reluctant at first, but I persuaded myself in the end for a different reason :- a labourer in the yard Duchy Perring' was supposed to keep the stove supplied with lighting sticks, etc, and fuel. He did neither, and as a youngster I had to scrounge sticks where I could, and it was not an easy job, even in a yard where wooden boats were built. We did not use coal in the stove, but anthracite, which I used to get from the store by the 'gas plant' next to the Blacksmith's shop. So, when the Chiefs went across 'the other side' for their afternoon cup of tea, Mr.Essery supervised my raking out and "banking" of the stove. Next morning, as he had said, the fire was still in, and was soon roaring away - a grand job!! But this plan was short-lived; a day or so later, the CD was talking to Mr.Essery at his bench about 4.45pm, when the stove had a blow-out'  the collected gases at the top made a small explosion, blowing open the hinged firing flap at the top. The CD turned and looked at the amount of fuel in the fire and guessed what I had done. But all he said was "You will see this fire is raked out before you go home" It took a long time before I could get it all out and dispose of the glowing fuel. I was very late home - and nobody stayed in the office to make sure I did it properly.   Thinking back, to bank up such a stove was dangerous, with all the plans, paper, and tinder-dry woodwork.

Perhaps a plan of the office layout might not be amiss at this stage -- see fig.3, which gives a few details of the people who worked there. There were a few small radiators under some of the benches, but one only in the compartment where the stove was; the standard of heating in general was poor ~ more of that anon. The water was heated in an anthracite burning vertical cylindrical stove out in the open, half way down the steps to the yard. (See fig. 4).This stove was not lagged in any way, and I expect a good half of its heat was expended in warming the winds that blew down the passage way.
PRINTING
The task that took quite a lot of my time was taking prints. The "originals" were drawings made on tracing paper or tracing cloth; the latter was a good quality Irish linen impregnated with a special starch solution. Initially, drawings were made on tracing paper in pencil; when all had been checked, approved, etc, they were then traced on cloth and in ink. Towards the end of my apprenticeship, tracing on cloth was beginning to be phased out; partly because in wartime conditions there was little time for this, except for, say, "As Fitted " plans and also because it was being accepted that paper tracings could be used for working prints being sent out to the yard - a practice not hitherto adopted. Over the years a paper tracing became very brittle, but it was pretty general that once a boat had been built, the plans were rarely referred to again; so brittleness did not count for a great deal.
The "blue prints" (and they really WERE blue prints) were made on an ancient and almost decrepit printing machine; I was told - but I do not know on what good authority — that the machine had been purchased by the firm at an auction of redundant Admiralty goods. The sketches illustrate the general idea of the unit — fig.5.
The length of the glass cylinders in fig.5a was about 4'-0", so any drawings longer than that would have to be folded, the print would have to in two pieces and stuck together. In like manner the circumference of a half cylinder was about 36", so any drawing wider than that would have to be printed in two pieces. To take a print, the cylinder would be rotated to a horizontal position. The spring loaded roller/clip would be released, and the backing canvas opened up. The tracing would be placed around the outside of the cylinder; a length of paper would be cut from a roll of "Ferro-prussiate" paper (blue print paper) and laid on top of the tracing. The canvas would then be stretched over the whole and clipped into place; thus tracing and print paper were held in position. If necessary, the cylinder would then be turned through 180 degrees and the other half cylinder dealt with in the same way.
The cylinder would then be turned to a vertical position, ready for exposing to the light. The means of illumination was an "arc-light" using carbon rods as positive and negative elements. Before the current was switched on, the top and bottom carbons had to be touching each other; when the current flowed through, a device pulled the upper carbon away - sufficiently far to form a carbon "arc" of great brightness. As the carbons burnt away, the lower carbon would have to be adjusted so that both carbons were touching when the current was switched on again.
When the light was reasonably steady (and even with new carbons in, it was rarely 100%) a brake on the hand windlass was released, and the lamp descended down through the cylinder ; its rate of descent was limited by a governor on the windlass that could be adjusted for a great range of speeds. This was necessary because a) a cloth tracing needed more exposure than a paper tracing, etc. and b) the actinic value of the arclamp varied greatly as carbons gradually burnt away. The only way to check if enough exposure had been given, was to look at a bit of the paper projecting beyond the tracing, and see what change in colour there was.
There was a form whereon I could sit whilst exposing was taking place - for sometimes the lamp had to go down and up four or five times for one print to be made. This room (if such it could be called) had no form of heating whatso--ever. A large part of the floor space was an open well, to the pipe storage racks etc. on the ground floor. A handrail supported by wood uprights was around three sides of the well  (fig.6). Over the well at handrail level were two long rails, on which the prints were laid to dry. It can be readily appreciated that in winter time, taking prints was not a particularly pleasant operation; you could be in that place for most of the day, and with no heat, hands and feet could get very cold indeed.
Once the blue print paper had been correctly exposed, it had to be taken out of the cylinder and then 'developed. This meant that the piece of paper had to be taken out of the 'print room', down the steps a little way, and then put in a shallow tray filled with fresh water. A wooden 'bat' was used to move the water over the surface of the print until it was fully developed; then the wet print had to be taken out of the bath (or tray) and back up the steps to the print room, to be laid across or over the wood rails to 'drip dry’. On a wet winters day this could take a long time - and often the prints would eventually have to be taken down to the "gas plant" outside the blacksmiths shop, to be dried around the sides of the anthracite burning plant. The prints were hung off from the top flange of the cylinder by weights, and were not allowed to touch the cylinder, or that would leave a brown scorch mark.

The hut in which the burning plant was housed was thick with ash and coal dust, so that keeping wet prints clean was a difficult task. Also, carrying a number of wet prints under my arm to the plant hut, in wet and windy weather was not at all pleasant. The return journey trying to keep dry the now rolled up prints was difficult also. Every Monday morning my first job was to empty out the developing tray; wash it till it was really clean again, and refill with water. Sometimes, if a lot of printing had to be done in the week, then the bath had to be cleaned once or twice more. On some cold days, the water would freeze, when the ice had to taken out and more water added, before the developing process could commence.
The foregoing was for blueprint processing. There was another printing process, whereby prints with white background and black printing could be produced; this was usually reserved for "as fitted" prints only, as it was more costly. The prints were made on linen-backed paper, and exposures were made as for 'blueprints', but instead of being developed in water, nearly full strength ammonia was used. When exposed the print would be loosely rolled from each end and put into a developing box see fig.7.
The tray had to be half full of the ammonia solution, and then slid into the bottom of the box. Both when filling and emptying the tray, your head had to kept well clear of the fumes - both eyes and nose had to be well out of the way. As a 'safety' measure the box (made of wood) was fixed to a wall so that the bottom of the box would be about 4'-0" above the floor level. In this way it was assumed that any escaping fumes would rise clear of the operator. To see if the prints were developing correctly, a print would have to be removed from the box and partly unrolled; again, care had to be taken to keep the head clear of the fumes. In general when using this process, only cloth tracings were involved, both the tracings and prints being for 'as fitted' purposes only. More about 'as fitted' plans later.

As I have said, taking prints took up a large part of my first year of apprenticeship. Sometimes tracings would be given to me at 4pm for, say, "six prints to go in the post tonight". Then I had to move; it meant that when taken off, the wet prints had to be put over my arm and taken down to the 'gas plant'; or else, in an emergency, the stove in the office   4 would have to be lit, and the wet prints pulled back and forth against the stove pipe until dry enough to be 'trimmed'. To trim the prints (this was necessary because there were no standard sizes of drawings, and using either 30" or 40" wide rolls of printing paper, it was inevitable that excess margins had to be trimmed off). The firm provided a large pair of scissors, and also a 'trimming board' which was a thick piece of glass, about 9" wide and about 3'-0" long, in a wood frame. The print would be laid on this, and using the edges of the frame as a guide, a knife would be run along the print. More often than not, if a print had a slightly damp patch, it was there that the knife would "stick" and the print would be ripped - to everyone's annoyance; ( and there was no selotape or equivalent in those days.) One first year job that I did like doing, was to get sweets or chocolate, etc, for the DO staff in the morning. There were no morning or afternoon "teabreaks", but it was recognised that men could eat chocolate or sweets about mid-morning whilst still continuing with their work. About 9.45am I would go to each person to find out what they wanted in the "sweet" line, take their money and go down to the little shop just by the yard gate - which was known as 'Sandquay Post Office'. There I would be served by the understanding shopkeeper - understanding because each item had to be paid for separately, and the right change given. The owner of the shop was Driscoll when I first started in the yard; but soon after it was sold - or leased - to a Miss Nelly Wotton; her father was an engineering fitter in the yard.

About this time a number of sweet and chocolate manufacturers began to bring out new products; Cadbury in particular brought out a series of 'filled blocks' - soft centres in either milk or plain chocolate -1 remember "Caramello", "Marzipan"(green), "Mint", "Coffee", and if I am not mistaken Kit-Kats were introduced also. A 2oz. block would cost 2d (about Ip today). Many such items were priced at 2d - Mars bars, Rowntrees chocolate log, etc, but 'Milky Way' bars were Id; a small bottle of lemonade, orangeade was 3d(ld back on the bottle) whilst the larger bottle was 5d. Some of the staff had regular orders - Bill Sanders would nearly always have a Kit-Kat, whilst Stan Holmes' choice was a 'Chocolate Log'. With the proliferation of different types, I made a list of all the 2d items, and a separate list of all the Id items; each person could then see what was available and make his choice. To my great delight, a short while after taking over the shop, Miss Wotton never got the items for me - she left me to help myself; somehow I felt I was a 'privileged person' and had a sense of quiet pleasure in the trust that was placed in me.

In the afternoon the Chief Draughtsman and Chief Engine Draughtsman would go across to "the other side" for the afternoon cup of tea. (The "other side" being that part of a building where the administrative offices were.) Whilst the DO staff did not have any tea, it was a signal for a relaxation for a few minutes; but one had to be on one's guard, for it was never certain how long the seniors would be away. It was always accepted that all staff would be hard at work whenever the bosses came in. In peacetime (prior to 1939) 'overtime' was almost an unknown word, but by a peculiar quirk, smoking was permitted during overtime, which usually ended at 7.30pm No break was permitted for eating, and no drink was provided, nor was it expected that anyone would bring in anything to drink.

As a first year apprentice (and I have my indentures still) I was paid the sum of 4/3d (old money) which increased annually to about 17/6 in my fifth year. On one occasion a drawing had to be made which was to be posted to the Admiralty at the week-end. The Chief Draughtsman had asked some of the journeymen if one would come in to work on the Saturday, but they all had 'other commitments'; hence I was approached (and not asked) and told that I had to come in on Saturday, complete the drawing, fold it and post it in the envelope provided. Quite a novel experience for me to be the only one in the office (the CD did not put in an appearance); after a short dinner break I completed the drawing by about 3pm.
The following Friday, a member of the accounts section brought our wage packets around as usual, and I was pleased to see that an extra 2/6 (12fl/2p) had been put in my packet. Later, when on my way out of the office, I met the CD who asked if there had been anything extra in my wages; I said "Yes", whereupon the CD said "You didn't come to say
thank you". My reply was that I thought I was entitled to extra, having worked most of Saturday; the CD said that as an apprentice I was not entitled to any overtime payment - only what he recommended should be paid to me! Of the 4/3, 6p was taken out for Health and Unemployment stamps' so my 'take-home' pay was 3/9. Great was the excitement when each twelve months came to an end, and the wage packet reflected to passing of another year. If for any misdemeanour, or misbehaviour, an apprentice was suspended for some days without pay, those days had to be made up at the end of the fifth year at the last year's rates, before a person could come into an "improver's rate". In the same way, any time lost due to sickness had to be made up. As far as I can remember, none of my DO acquaintances had any time to make up. My immediate 'superior' (a second year apprentice) was Stanley Holmes; his father was a shipwright working at Noss, and their home was in Dittisham (Ditsum to us locals), farther up the river. But whereas the father, with others, rowed down to work, Stan had an old motor bike; I was very envious as I did not even possess a push bike.

ORGANISATION
During the time of depression - late 20s and early 30s - the firm had had to look elsewhere for financial assistance and thus had come under the wing of Swan Hunter & Wigham Richardson, the large shipbuilding firm in Newcastle. Their hold was to continue for many years, until after the second World War. I believe that the firm sent down an accountant to look after its interests - a person called William Bates - a short bustling person, who in later years became the Company Secretary.
At the time of my apprenticeship, the Managing Director was an 'in-law7 of the Philips family - John Jules Sauter - heavily built man, who from my viewpoint was a man of few words, almost abrupt, and very authorative; his nickname (unofficial) was 'Scoots' - why, I don't know.. An engineer by training, he rarely came into the DO - but when he did,
the whole office became respectfully silent. Under the MD there was the Noss Yard Manager, a position filled by a direct member of the family - Alexander Philip, but always known to us as 'Mr.Alec'. He was slight of build, but quite active, and in general had an easy way of running people.

Sandquay yard was under the management of Brian Kirk - who too, had married into the family. Mr.Kirk came from the yard of J Samuel White, on the Isle of Wight, to work as a ship's draughtsman, before his promotion. A brother to Mr.Alec was Harold Philip, also trained as a ship's engineer; his office was at Noss. Another member of the family, uncle to Alec and Harold, was John Philip - known to us all as "Sharkie" or "Johnnie". As far as I can remember, he had no executive position in the yard then, but was on the board. Years before my time, he had been active in running the Sandquay yard. He was an affable easy-going man who could make sure he got a day's work out of an employee., but would talk to anyone without standing on any dignity of his own. Amongst older employees he was well known as a boss, and many stories were told of him; perhaps in an appendix I will recount some of these, but the stories will only be as I heard them, -1 cannot vouch for how much truth is contained in them! Lower in the chain of command were the Chief Draughtsman, with the Chief Engine Draughtsman, and the various foremen.

In the Sandquay yard were the following sections :- Shipwrights (foreman Fred Roper); Joiners (Frank Fairweather); Plumbers ( ? ); Fitting Shop (Harold Inder) Riggers (Jack Flacherty); Patternmakers (Arthur Courtney); Foundry' (ten Wk5.); any steelwork was usually carried out by platers from Noss; Blacksmiths Painters; there was a small squad of
labourers available for work as required; Stores (Fred Caple); Mast and block maker ("Blocky" Coles). Coming under the shipwrights was a saw-pit, where a shipwright and labourers would cut down trunks of trees to baulks, planks, etc. (At a later date an electric saw was installed to do this kind of work, with a slipway whereby trunks  (floated down from Noss) could be hauled up and dealt with).

Of the sections at Noss, I am not so sure from memory; I think the majority were :- Mould Loft (W Adams); Platers (Bert Poole); Shipwrights (W Tucker); Plumbers and Coppersmiths (J Meakin); Joiners  (J Causely); Fitting Shop (J Arscott); Electricians (including the Generating Room); Labourers;Painters; Anglesmiths (came under the platers); Slack Squad' (Boiler cleaning, rough bottom scraping, etc)
Much of the raw materials for shipbuilding came into Noss yard via the railway - a set of points at the southern end of the yard leading into the works; steel (both plates and sections), timber (trunks as well as cut to size), castings, 'bought in' items', pipes, machinery, etc).
Some items required at Sandquay would be loaded onto an old barge and towed downriver before a lorry was purchased. Even after a lorry came onto the scene, many heavier or bulkier items would still be floated downriver. At Noss there were at least two steam driven cranes running on rails, as well as the 100 ton fixed sheerlegs at the water's edge; I think the two cranes had only a safe working load of about two tons each. In those pre-war days, 'prefabrication' was a word which had little meaning in Shipyards - especially the smaller yards, so that the ability to lift heavy loads was not required. It was not until the advent of welding in a big way that the advantages of prefabricating were realised.

To the best of my knowledge the main lifting devices at Sandquay were a Scotch Derrick at the water's edge by the Pattern Shop, and a small crane on a four wheel bogey. All other items were man-handled on to little bogeys, or groups of labourers would be assembled to lift and carry. Apart from the road, communication between the two yards was by a tug "Venture" and two small motor boats. Curiously, I believe the "Venture" was built in Holland, not by P&S; how the firm came to purchase it, I do not know. As was the custom in the early days of both steam locomotive and small craft, there was little or no protection for the helmsman; but by the time of my apprenticeship a small partly covered-in "wheelhouse" had been provided.
The skipper of the tug was Jimmy Wallace, who when he was in a good mood qould let me take the wheel during one of my rare trips. The engineer was "Argyl" Weatherdon, who spent a great part of his time on these trips standing on the engine room ladder talking to the passengers nearby. A voice-pipe was installed, but as Argyl spent so much time with his head out of the engine room, oftimes he did not hear the commands. On such occasions, three courses of action (or inaction) were available: 1) As the vessel proceeded with no variation in speed, the skipper would shout the order again, or lean out of the wheelhouse and swear at his engineer. 2) One - some- of the deck passengers would relay the order to Argyl; 3) if neither 1 or 2 had the desired affect, the vessel would probably hit what the skipper was trying to avoid. Coming alongside a yard pontoon, the order was usually "touch astern", but in times of emergency as already described, it could be "Go astern you daft bugger". Then, with the tug properly tied up, skipper and engineer would verbally have a go' at each other.

On one occasion, when at Noss, the skipper stepped aboard the tug, cast off the bow line and pushed the tug away from the pontoon; he then shouted down the voice pipe "touch ahead". When there was no response, he left the wheel to go to the engine room hatch; as he did so, he saw his engineer walking along the jetty! Argyl almost invariably smoked a pipe, and 'passengers' would often offer their own pouches to him for a 'fill'; he had a knack of not only filling the bowl of his pipe, but putting as much or more into the palm of the hand holding the pipe! The two motor boats were well-worn when I first knew them. The larger had a longish fore deck with a great camber, and a 6" high floor whale :- On thinking about it, the hull may have been that of an Admiralty vessel. The engine was rarely 'solid' on the engine bearers, it could be seen to be moving slightly, even though the holding down bolts were tightened up; the alignment of engine and shaft must have left a lot to be desired.
The shorter boat was much more conventional in hull shape and layout. Like the other boat, its engine was loose' and the wooden engine box was in as bad state as the engine installation. Both boats were in a poor state of repair, and the tug was not a great deal better; the latter's engine was in good order, and better installed, and ran very smoothly indeed. The boats had a minimum of maintenance - they were work boats- and were worked hard. The tug of course was used to move vessels around when necessary - towing to floating dock, taking a newly launched vessel in hand, etc; ad was used for conveying people and goods between the two yards. The motor boats were used mostly at Sandquay for boat movements, but when the tug was otherwise occupied, or on the 'slip' for overhaul, would take over the job of Noss/Sandquay communication. An owner of a vessel being built by the firm once said to me " It is a good job your company builds such good vessels; you would never believe it by looking at their own craft".

OFFICES AND FACILITIES FOR STAFF AND SHOP FLOOR
Tie Sandquay administrative offices were the minimum that could be provided. The end house of a terrace had been converted for the purpose, and connected to the courtyard outside the DO by a sloping corridor. On the top floor were the offices of the secretary, managing director and typist/switchboard. Part way down the stairs was an office for the accountants - Mr .Bates worked there before his promotion to Company Secretary'- and another for the estimator. Mr. McClarence, an ex engine draughtsman, occupied that post. He was a very able and clever person, clear thinking and very far sighted. In some ways his thinking was way ahead of his time, but his personality was against him; for he had an attitude that amounted almost to scorn for those not so well gifted as he, no matter how good they might be in their own particular trade. Work​ing with him for some time was a smallish person called Jimmy Mavor - the author of a small booklet on small ship design, published by the Draughtsmans Union.
On the ground floor was, I believe, a kitchen where tea was made for the highups' in the company, and a room for the Purchasing Office, run by a Mr. Spencer. Somewhere there was a small WC but its whereabouts escapes me.
so-called "shop floor" employees as far as I can remember, had only one set of WCs  (if such that could be called) It consisted for a small covered enclosure of corrugated steel sheet constructed in such a way that sewage dropped straight into the river. There were no individual compartments and the 'seat' was a plain flat timber plank, with holes cut in it; no paper, hot or cold water or soap was provided. It was on the river side of the blacksmith's shop -as shown in figure 8.
There were no canteen facilities, washing places or basins for washing hands if the workmen so wished; but no soap, towel, etc, was provided by the firm. Some places would have a bucket (oftimes a fire bucket!) wherein people could wash their hands In all the different workshops the only form of heating was by means of the inevitable coal-fired slow combustion stoves; in practically all cases, no matter what size the stove, it was totally inadequate to heat the place in which it was sited. It was usually a focal point around which the men in the shop would gather to eat their mid-day meals in winter. Even for the purposes of mealtimes, no seating was provided - the men had to make do with such rough and ready means that came to hand — say two oil drums, with two planks across them —— Before world war two, midday meals consisted for the most part of sandwiches or pasties, for no means of warming up a pie or stew in a basin, existed. At some time (when I do not know) there were installed at Noss a few electric warming cupboards made of galvanised steel. The idea was good, but in putting something in to warm, care had to be taken ~ o far away from the element, and there was little warmth, ~ too close and the food would be scorched. This gave rise to the saying "When its brown, its done; when its black its buggered up" In the blacksmith's shop for instance, where coal and coke forges were always in use, makeshift ways of heating food would be thought up by the men, and a 'priviliged' few from other departments would be allowed to add things to be warmed.

The 'office staff excepted, all the employees had to "clock in" at the beginning of mornings and afternoons, and "clock out" at the end of each working period. The clock was partially enclosed, and the structure enclosing it had hooks on each side on which hung the "clocking keys". (Fig. 9) All the keys would be placed on one side of the clock and as a man passed the clock he would take his key, put it in a place by the clock, and turn it. As this was done, a roll of paper would be marked with the clock time and stamped with the key number. The key would then be placed on the appropriate hook on the other side of the clock. The clock was sited near a "time clerk's office" - the time clerk being responsible for seeing that all keys were in their correct places; listing from the paper rolls the numbers of workmen who had ""clocked in" either before or after starting and finishing tunes, and separately listing the numbers of those late for work, or finishing before time. I have an idea that up to 10 minutes late, a person lost a quarter of an hour's pay; up to 15 minutes late, half a day's pay, etc. Each employee had a number which he retained all the time he was employed.

At Noss the method of "clocking in" was by means of cards, one for Mondays, Wednesdays, Fridays, the other for Tuesdays, Thursdays, and Saturdays; these were placed hi a slot, a lever pilled, and the time was stamped on the card.
I am not sure, but I believe that before the brass keys were in use at Sandquay, "brass tallies" were placed on the hooks; an employee then merely took his tally from a hook on one side, and placed it on the corresponding hook on the other side. At, say, 7.30am or whatever the actual starting time was, the time clerk came out and collected all such keys — all others were the latecomers.
At the end of the day, those on the "shop floor" (as distinct from office workers, etc) had to fill in a time card on which they had to write what jobs, and ship No. or Order No. on which they had been working, together with time spent thereon. This was to assist in checking the first estimates, and also to form a basis for new estimates. How much reliance was placed on such figures, I do not know, but to some in the yards it was very much a hit and miss affair. Those like me in the DO filled in a sheet once a week; at time this was even more difficult to account for the whole of the week - especially if you had been 'switched ' from one job to another frequently. A little bit of doggerel was often quoted when filling in the sheets "Whitewashing in, whitewashing out, dodging the foreman and messing about"
The yard men were paid on Fridays, after the knocking off whistle had sounded, and had to queue up in the open, no matter what the weather. As a receipt they had to hand in their time card for that day. The office staff fared a little better, with their pay being brought round to them during the working time on a Friday afternoon.
At school I was never a very good scholar, certainly poor at maths, and I was not all happy to learn that all the way through my apprenticeship I was expected to attend night school classes. One evening was for 'phyics' another for maths and engineering drawing; (this was a longer evening changing at half time, and finished at ten pin.. The third for Naval Architecture' classes started at 7pm and normally finished at 9pm. The classes were held for the most part in the woodwork room of the Secondary Modern School in Victoria Road — now demolished.
There was an absolute minimum of equipment for the 'physics and engineering during' classes, and no text books whatever. All lectures had to be dictated or written on a blackboard, to be handwritten by the student in books provided by themselves. The Naval Architecture class was taken by Philip & Son's Estimater - a Mr. McCIarence, but this class soon fell through and apprentices had to fend for themselves. As world war two began during my apprenticeship, more of the classes were phased out, and progress depended solely on the on the apprentice himself.

YARD CONTRACTS
When I started work the firm was fairly busy; it \vas recovering from the very bad days of the 'depression' (1928 -1932), and was winning orders for all types of craft.
Some of the vessels were as follows : "Campeador V" steel motor yacht for Vernon McAndrew, designed by Norman Hart; Royal Research Ship RRS "Research" - a non-magnetic brigantine for the Admiralty, to be used for special survey work; HMS "Dwarf" - a tender to HMS "Vernon" , a training school at Portsmouth; "Mispah" a sand dredger of steel for a Mr. Langmead of Torquay; "Nocturne" a wood ketch for Mr. Green Kelly; at least two light vessels for Trinity House; 52 1/2 ft. 32 ft. 25 ft. harbour service launches, pinnaces, cutters, whalers, etc of wood for the Admiralty; 16 ft. lifeboats, etc for the larger craft.
Trinity House was embarking on a replacement programme for some of their fleet of lightships, and the general design was being up-dated. For years, the light chamber had been hauled up and down a central wood mast; now the chamber was being designed as a fixture on a steel mast. In a year or so, it was to become a fixture on a steel tapering tower. (See fig10) The old counter stern had given way to a fairly blunt "cruiser stern". It was during my first year that it was decided to modify the shape of the bow to give better sea-keeping conditions; this was at the instigation of Mr. Jones a senior surveyor of shipping for Trinity House. I can remember he, the chief draughtsman and John Beasley (the draughtsman working on the lightship plans) looking at the fore end of the half block model and talking about a 'Bremen Bow' - referring to the comparatively new German liners "Bremen" and "Europe" which had been built with 'soft-nosed'stems. After a while I was sent down to the Painter's shop for a pound or two of putty; this was then spread around the upper part of the stem, and moulded by hand until Mr. Jones was satisfied. From this, dimensions were taken off and new bow lines were drawn; so I was privileged to be present when a new step was taken in Light Vessel design.

THE FIRST YEAR
Christmas has always meant a great deal to me, and as 5pm came around on Christmas Eve it was with a sense of excitement that I looked forward to my first 'holiday'. Even on that day, however, there was no relaxation of discipline - it was expected that work would proceed as normal right up to 5pm. But I will not forget an event of that afternoon in a hurry. It came about -as follows :- About a week before, whilst the two chiefs were 'over the other side' having an afternoon cup of tea, that one or two draughtsman "reminded" me of the "custom" that the first year apprentice always brought in a bottle of wine for the others on Christmas Eve. (Of course, there never had been any such "custom", but I fell for it). Now my parents were strong Teatotalers, and I knew that not only could they not afford to do such a thing, but they would not buy any alcoholic drink on principle. In this dilemma, I approached my mother who said she was certainly not going to buy port wine for anyone, but I could take, some blackberry juice that she had out in the backyard 'safe'.
(It must be explained that every year my mother picked a great deal of blackberries for bottling and making into jam. When such bottle was opened hi the winter for a blackberry and apple tart, there was always a lot more liquid than could be used in the tart, and this surplus was poured into bottles and stored in the 'safe' - for what purpose I do not know, as my parents never drank any of it. Occasionally as fermentation went on, a cork would blow out, just to be replaced; some bottles were several years old.)
I was dismayed by my mother's suggestion, saying that the men would know at once that it was only blackberry juice; as I had never tasted the fermented liquid, I was not to know that it had turned into a port flavour. My mother bushed aside my arguments, and begged an empty port bottle from our next door neighbour, Mrs. Lowe. The liquid was carefully filtered off, the bottle filled and corked, and I took it out to the office in the afternoon \\ith fear and trembling! If the others were surprised when I handed the bottle over, they did not show it; but the minute the 'chiefs' left for afternoon tea, I left the office and went down to the print room out of the way; I could not face the wrath of my companions when they tasted blackberry juice. However I mis-timed things, for I came back before the 'chiefs' did, and to my great surprise, they all thought it was very good quality port - one somewhat knowledgable man saying "What is in this bottle, it is not what the label says - it is more concentrated - so what is it?" I did not reveal the secret until the first week in January, and even then the men were not prepared to believe it

At times I was given some sort of drawing to do, but it was always the sort that was not wanted in a hurry, as my printing duties, etc, came first. It took me quite a time to overcome the difficulties of printing neatly, even with guide lines drawn in lightly.

Towards the end of my first year a procedure was brought in for up-dating plans that had been issued to various departments. As it was a slow process to up-date a tracing, take off new prints and issue them, then wherever possible prints had to be 'corrected' using a special "corrector ink" (drawing ink with bleach or a bit of soda added); this bleached out the blue background of the blue print - but was not really a satisfactory way of doing the job. However it was a great excitement for me to be able to go up to Noss by tug, and do the necessary corrections.
To go to Noss meant going down to the pontoon off the yard, and getting on to the yard steam tug "Venture" which left about every hour. For me this trip, though short, was quite exciting; on later trips I was allowed to take the wheel for a while - an even greater pleasure. Once at Noss my difficulties began. No one had told me where the various departments were, nor the names of the foremen, etc. I was of a somewhat nervous disposition, and it was not easy for me to ask where I had to go, or who to look for. Even when I had found the office of the foreman concerned, if he was not there, it was not easy to find the print I wanted. It may have been mixed up with plans for other boats being built, or it might have been passed on to a workman; in the latter case I would have to find that man - wherever he might be. If six or seven plans had to be amended this often took a quite a while - and I had to keep an eye on the time, to catch the tug when it was ready to leave Noss. If I missed it, it might be quicker to walk down to the Higher Ferry and cross the river. (This entailed walking up to the yard entrance, over the bridge over the railway, along a path through Noss woods and down the main road; at times this could be a very pleasant walk indeed.)
The firm subscribed to various technical periodicals - some weekly, some monthly; some titles were "Syren and Shipping", "Fairplay", "Shipbuilder and Marine engineering", "Shipping Record", etc. When these had gone the rounds of the staff authorised to read them, they finished up in the DO when the youngest apprentice had to remove certain marked pages (plans, description, and data of new ships, etc of the size our yard could build) and file them in suitably marked packets, - eg - tugs, motor yachts, sailing yachts, coasters, etc. It was fascinating to read of the large liners, cargo boats, etc, being built and for quite a while I would cut out pictures of vessels and take them home to stick in a big scrap book.

THE SECOND YEAR
The Christmas of that year was marked by a unique event. As usual we worked right up to finishing time on Christmas Eve, and the had Christmas Day and Boxing Day off. Just after our 'chiefs' had returned from their afternoon cup of tea on Christmas Eve, the Chief Draughtsman called me into his office, wherein were stacked boxes of 100 cigarettes made by Dunhill’s of London. I had to pick them all up, and follow the chief around as he presented each of his staff with a box. Such a thing had never been done before - and everyone was surprised and delighted. There was none for me, as it was considered I was too young to smoke; instead I was presented with 7/6 (37 1/2 pence)- a fortune for me. Apart from my age, I did not smoke then, nor have I since, - the money was much more acceptable. The staff sent a letter of thanks and greetings to the management - and this was done in a truly cordial spirit.
Shortly after Christmas another draughtsman was employed, and to make room for him, I had to vacate my drawing board and work on the worktop immediately behind Victor Ashton. As I had no facility to do any drawings, I was given a job to do in connection with the RRS "Research". This vessel was to be built entirely of non-magnetic materials, so the hull was of composite construction with brass floors, and frames and teak planking. To cut down on "waste" brass plates other than purely rectangular in shape, were known as 'sketch plates', that is to say they were not ordered as "length" and "breadth", but dimensions, on sketches were sent to the plate manufacturers. If the actual area of the shaped plate was one third(or more) less than that of the circumscribing rectangle, a different scale of charges prevailed. I was given the order lists for all plates ordered and had to work out the percentage differences. Apart from my ordinary duties this kept me busy for quite some weeks and brought me into contact with the firm's 'buyer' - a Mr. Salter; he worked in a small office on the ground floor of the last house in the terrace. (This house was the 'offices' of the firm, and contained offices for the managing director, and the Company Secretary,(Mr. J J Sautter, and Miss Toppy' Turner respectively)
A little while later, David Bates ( a draughtsman) left the company to work with his father in India; this meant that Stanley Holmes could move out to David's board, and I could go back to the board where I was originally. One the jobs I was given then was to prepare a drawing for the launching platform of the "Research". I had to be told what form the construction should be, and found the work most interesting; it helped to engender a new interest for me - the launching of ships. It was to be years before I could appreciate all the technicalities and factors involved, but the sight of a vessel sliding down the ways (in our case unhindered by drag chains or other methods of slowing down the vessel) has always thrilled me - sense of real excitement.
The "Research" was approaching the time for launching, and the sight of that shapely hull painted white on the slipway was fascinating; above the waterline the hull was white, but black beneath, and it looked more of a yacht than a "practical" research vessel. For such a great occasion the firm made more preparations then usual, including the chartering of a River Dart Steamship Co's paddle steamer to transport all the invited guests up to Noss. I was told to be down at the South Embankment to check the "special cards" as the guests came aboard; when the vessel left, I was in the bow, and remained there when the guests went ashore at Noss. As the "Research" was being built on No. 1 slip, this meant that had a good close view as the vessel became waterborne.
The launch was early evening - dull overcast. From my viewpoint I could see the launching party going up the wooden ramp ready for the christening. There was no public address system installed, so I could not hear the voice of the lady (Mrs. H Spencer-Jones, wife of the Astronomer Royal) who broke the bottle at the bow; but the shipwrights knocked out the last remaining "dogs" and the lovely hull silently and at first slowly began to move. It soon gathered speed, and the rudder and sternpost entered the water, pushing a little wave ahead of them. The paddle boat and firm's tug blew their whistles - there a few cheers from the crowd by the slipway, and the "Research" (yard No. 841) became waterbourne. The tug took the ship in tow, and soon had her alongside a jetty that had not long been built. Shipwrights in the firm's motor boats and rowing boats were busy collecting the remains of the fore and aft poppets, sliding ways, wedges, etc. to be used for other launches.

The time of Dartmouth Regatta came round - the last Thursday, Friday & Saturday .in August _ and for the week before, some of the drawing office staff went on holiday. This added a new interest for me - to see the boards unoccupied- and orders for mid-morning chocolate were greatly reduced. At the end of the week, on the Saturday morning, I put the board cover over my board for the last time for a week. It was a lovely warm summers day, and to add to my pleasure, I was given permission to take home an old copy of Lloyds Register of Shipping. The company had a new volume every year with the company's name embossed in gold on the front cover; the old volumes were stored for a while then destroyed; so to take home a copy that was now my own was a real joy.
With the poverty of my parents, and the fact that my father's holiday was the "looked-out" days of the regatta, there was no question of the family going away for a holiday. Yet that one week's holiday was a wonderful time for me - going out in our rowing boat, looking at the lovely yachts (sail and motor) coming into the harbour-watching the "fair" shows and caravans arriving and setting up,- all made that holiday memorable. And even when the holiday was over, there was still another week of half staff at work
That summer had been warm, dry and Dartmouth suffered a water shortage as was customary; to conserve water men went around the town turning off the supply - mostly during the day. Now the Rowing Club used fresh water for showers for the crews and washing down the skiffs - so it was vital that the Club's water tanks were full ready for the evening's practices. Mr. Tall was a great worker for the club and each morning I was given a key and had to let myself into the clubhouse and turn on the water until the two tanks were full. The clubhouse was - and still is - just outside the yard on the opposite side of the road. Whilst waiting for the tanks to fill I walked around the top room looking at the photographs and mementos of the club's past; even now I can still feel the interest and pleasure I experienced then. This task lasted for about six weeks -1 never tired of looking around, and at the skiffs.

I did not see the "Campeador" launched at Noss; if a launch took place during working hours, only the draughtsman responsible for the plans, calculations, etc, of that vessel went to Noss for the occasion. However, I did go up for the yacht's Inclining Experiment - a procedure carried out to determine the stability of the vessel. The occasion is impressed on my memory because of events during the night before. It was the month of August, and from a hot day the weather turned very sultry in the evening. I was woken very early the next morning by the onset of one of the heaviest thunder-storms I have ever known; looking out of the window, the sky behind Kingswear hills was a pale yellow, and the sheets of lightning were almost continuous. At times there were heavy downpours of rain, and occasional gusts of wind. By the time I went to work, the wind had dropped - rain had ceased - and it was a beautiful summer morning again. It was very different in the drawing office; whether a window had been left open, or not properly closed the night before, or blew open during the storm, I do not know. Whatever the cause, rain had been blown into a part of the office, and many drawings-paper and linen - were badly soaked. The rain had even got into some drawers in which drawings were filed. Everyone set to salvage as much as possible and to clear up the damage; I had to light the stove so that tracings could be dried as quickly as possible, and yet as carefully as possible. Many drawings had to be redrawn - and the staff were extremely busy for the next day or so, trying to catch up with things.
John Beasley was the draughtsman deputed to carry out the Inclining Experiment and he arranged for me to go with him to see how things were done. Because of the rain, large amounts of water were lodged on the canvas covers over the yacht's tenders and on some awnings; I had my first insight into the procedure - to get rid of "free surface water", as John pushed up the covers and awnings to spill out the water. There was a single pendulum set up in the engine room and it was interesting to watch its movements during the Inclining. The Inclining over, we returned to the drawing office where John made all the calculations to determine the amount of stability in light and loaded conditions. I was given the task of checking his figures (all calculations were carried out by hand, maybe with the help of a slide rule in places, used as a quick check) Of the meaning of the calculations I knew little at the time -I just had to check that all the figures were correct.
On thinking back to that tune, the firm had no official printed forms for the recording of hydrostatic calculations, or stability data. Hydrostatic calculations, etc, were made by the draughtsman on bits of paper, usually scrap paper; when completed, the results would be drawn in graph form and finally traced on to tracing cloth, but there was no effort to retain the 'rough calculations'. The Admiralty had printed forms, and it was the practice to fill in these forms after the 'scrap paper' work had been done. A sample of such form is appended.

FOLLOWING YEARS
As the years of my apprenticeship went on, the work I was given to do became more complicated, and of a more responsible nature. Apprentices in the drawing office were not placed under the supervision of any particular draughtsman, nor were they allocated to any one vessel tinder construction. Hence, as one plan or calculation was completed, the apprentice could then be given work to do on a totally different vessel. In this way an apprentice at the yard was able to get a wide experience of all types of construction - wood, steel, composite -large and small - pleasure and commercial. Anything from a ten foot dinghy up to merchant and naval vessels of about 250'-0" long. The firm built a number of tugs of all sizes, but it did not specialise; quotes would be given for anything that floated.
Apart from experience in construction, the apprentice was also trained in every aspect of outfit; rigging, plumbing, woodwork, blacksmiths supplies - all were expected to be in the 'repertoire' as it were. Whilst I enjoyed the variety - and the gaining o| knowledge of all sorts of trades, at times I longed to be working for a firm which built larger cargo boats and the like. It was only in the later years that I realised the wide experience I had gained in a small yard; far wider than I would have had in larger yards. My gratitude will always be to Philip & Son for all that I learnt there.

Perhaps a word or two should be written here about the two Chief Draughtsmen. 'Harry' Sweetland (we would never have dared to address him as 'Harry') was a quietly spoken person - I never saw him in any form of 'panic’ or undue haste, always wore a waistcoat wherein he kept a lovely gold hunter watch, a pencil and a bit of rubber. I have never known him to take any outspoken disciplinary action against any of his staff; he had est​ablished a strong discipline throughout the office which was accepted and respected by all. We started work promptly and worked right up until finishing time. How he aquired all his knowledge I do not know - but young draughtsmen coming from other (and larger) firms soon found that for all his quietness, he knew as much, if not more than they did. No matter what the type of vessel - sail, steam, motor, - of the most modern design or traditional - he could always give answer* to others' queries. Where calculations were concerned - hydrostatic, stability, structural, hydraulics, etc. he was au fait with them all. Often in an initial stage he would suggest a rough answer, and when the detailed calculations were completed, it would be to find that his first rough est​imate was very close indeed. (I have heard that he served his time with Simpson Strickland, but I cannot find anything to confirm that).

The Chief Engine draughtsman - Mr. Ernest Tall - was about the same age as Mr.Sweetland, but a bachelor, and like Mr.Sweetland was quietly spoken and widely versed in his field. Under these two, the drawing office was well run; the output was good and the relationships, if not fully cordial, were based on a mutual respect and loyalty.
Each drawing was given a distinctive drawing number - consecutive numbers were written in a book as each drawing was completed; engine numbers were a separate series in another book. This system was simple, but it could mean that a Lines Plan for a yacht would have a drawing number next to that for a rigging plan for a cargo boat. It was towards the end of my apprenticeship that a new system was introduced - that of using the yard number of a boat, and following it by a consecutive series of numbers. This made reference to a vessel much easier. When a vessel was completed the drawings were rolled up in a big roll - a paper label with the vessel's number was wrapped around, and the whole placed in a drawer which was then labelled with the yard numbers involved; it was not always easy to find a drawing afterwards. Much later, drawings were folded to a standard size and placed in linen bags - with a list of the enclosed drawings on the outside; this made retrieval much easier.
At the commencement of my third year I was sent to Noss to gain a wider experience. This tune at Noss was based in the Mould Loft, but because so many trades were reliant on the Mould Loft, working there was a good introduction to other skills.

The Mould Loft about 250'-0" long by about 35'-0" wide had a wood floor coated with lamp black and size somewhat like a blackboard but horizontal instead of vertical. On this floor lines of a vessel were drawn out full size in chalk, and 'faired' and from that templates were made of bulkheads, casings etc.. For a riveted vessel these templates were essential for marking and punching rivet holes; thus beams, stiffeners, deck plates, bulkheads, casings, etc were all templated. The templates were in the main made from 3" wide by 1/4" or 3/8" thick battens, usually of cedar - a sweet smelling timber; for floors, bulkhead plates etc. 'template board' was used; the latter was of at least 1/16" thick cardboard made up in rolls of 6'-0" width; a full roll was very heavy to handle. When I had been in the loft for about a month, a new roll was wanted; the Loftsman made out a requisition form for the stores, and sent me to get it. At the stores I was told that the roll was on the next floor, so I climbed the stairs, and was surprised to find how heavy the roll was - especially as it was 6'-0" wide! There was no one around to help me, so I guessed that I was meant to carry it by myself; with difficulty I got it down the two sets of stairs to the ground, and after a struggle brought it to the foot of the Loft steps. It was even more of a tussle to get it up those steps, but I managed it; just as I got inside the Loft, the Head Loftsman came past and was amazed to find I had brought it by myself -"The store-keeper should have called a labourer to give you a hand, but still you have managed it".
In the Loft, wood battens were made for every beam in the vessel, and holes drilled for the size of every rivet so that the platers could mark off the beams, and the corresponding plating, ready for punching. Plate seams were marked (where 'jointer' rivets had to go), together with casing deck angles (more 'jointers'). The positions of all holes for rivets were marked at appropriate spacing (strength only, watertight, or oil tight) and holes of correct diameter were drilled by hand using a 'brace and bit'. Similarly , holes as required were drilled in the template board - all labour intensive in the Loft, but enabled much speedier production by the platers.

In addition to making templates, a most important task was the making of a 'scrieve board'; this was made in two sections - one for the fore body and the other for the after body. On these were marked in the shape of the vessel at each frame, and after marking, the shape was cut into the boards by a 'scrieve knife' - leaving a score about 3/32" wide and a similar depth. When completed the boards were dismantled and taken to a spot near the angle furnace and re-assembled. From this steel templates were made of the shapes which were marked on huge slabs which were used for bending the red-hot frames to shape. For many years these boards were made from good quality 1" tongue and groove planking, stiffened on the back; the clamping, screwing, 'blacking' etc. was quite a job in itself - all done by the Mould Loft staff. The Loft was an area above one of the platers' shops - about 30'-0" above ground level. The sides and parts of the roof were of corrugated steel - the remainder of the roof was of glass, and there was no insulation of any kind. Consequently at starting time on a very frosty morning the temperature would be well below freezing point, but if a strong sun came out, then by mid-day it could be in the 90s or more; on some hat days in summer the temperature went up to nearly 120 degrees!. It can be seen that at times working conditions could be difficult - often too hot or too cold, rarely just right; however this was accepted as being the natural order of things.
At one end was a work bench almost the width of the Loft, and tucked in a corner nearby was a small coal stove and an unbacked form. This was where we gathered for the mid-morning 'tea break7 of ten minutes, and for dinner. Overalls were kept in wooden tool boxes and on cold or frosty days (wet days too) were 'aired off after the stove had been lit. Most of the workmen caught a 7.10am ferry to get to the yard by 7.30am; I used to catch the 6.45am so that I could have the fire lit and overalls 'aired' before the rest of the staff came in.
The Head Loftsman was Bill Adams - a quietly spoken man who had also been a chorister at St. Barnabas' Church. He had a very enquiring mind - always looking for new ideas, and especially to improve production. No matter the age or experience (or lack of it) of a person, Bill was always ready to ask questions or listen to a person's ideas. He was not only ready to pass on his knowledge to anyone, but to discuss it and ask for opinions.

The templating of all floors, etc. in template board was introduced by Bill during my time in the Loft; this speeded up the platers' work in that sphere immensely. This was good for the firm, but especially for the platers who were on 'piece-work' who thus improved their earnings thereby. But neither the firm nor the platers made any recognition of what Bill had done - there' were no 'suggestion schemes' in those days.
Loft work for wooden vessels was vastly different to that for steel boats ; More bevels were required and the geometry to obtain these could be quite complicated.
A note about Bill's working life may not be amiss. He served an apprenticeship as a shipwright - almost contemporaneous with another apprentice Sam Elliot. Some time of that apprenticeship was spent in the Mould Loft under Albert Foster. Albert was an excellent Loftsman, but according to some a rather cantankerous sort of person. (On one occasion the shipwrights had a char-a-bang outing and Bill said he was seated next to Albert who moaned and groaned most of the trip). After serving his time, the firm was short of work, but a firm of Pollack’s in Faversham required shipwrights so Bill moved there. Whilst there he formed an attachment with a young lady in the clerical office. When work picked up at Dartmouth he moved back, but once again things became slack. His young lady wrote to him to say that Pollack’s were looking for someone to assist in the Mould Loft. Bill applied and his lady typed his letter; he was accepted and on his first payday he went to the young lady to say that the firm had made a mistake and had given him 10/- too much. She replied "When I typed your letter, I increased your figure by ten shillings!". Yet again he moved to Dartmouth and married the young lady from Faversham. It was during this time that I served under him.. About 1946 or'47 he left Dartmouth to work for M W Blackmore & Son, boatbuilders, in Bideford as a foreman, working with a former member of Philip's drawing office, Harold Parkes. After some years there, he moved back to Dartmouth (early 60s) with Phillip & Son, finally working for a mall boatbuilding firm at Townstal (the higher part of Dartmouth) until his retirement.
Bill's compatriot - Sam Elliot - also had Mould Loft training under Albert Foster, but Sam remained a shipwright. When work became slack, Sam often moved to Falmouth to work in the ship repair yard of Silley Cox. By his clear and thoughtful planning, even as a journeyman, he was selected to be a charge-hand, later to be promoted to Foreman. At one time he had a bad accident, which affected him mentally to a certain extent, and for a time prevented him from continuing his work; when a Mr. Stewart became Manager, knowing of Sam's abilities, he managed to persuade Sam to return, and the firm had the benefit of his services until he retired.

The piece-work system was used mostly by the platers - though other sections used it to a lesser degree. In this system there were agreed prices for carrying out certain jobs. The platers (who had a squad of at least another plater, helper, and puncher & shearer) would then do the work as fast as possible, so that a sum agreed for four week's work, might possibly be done in three weeks, giving a bonus to the squad'. If the task took longer than the assumed time, then the plate had the same money to be stretched over a longer period. Rivetters also worked on a piece-work system of so much for each hundred rivets driven; a rivet squad was usually a riveter, a holder-up', a heater lad - and if working in awkward spaces - a 'catcher'. When the Bill Adams devised a system of making drilled templates in template board for "floors', etc, then platers found their task of marking -shearing & punching such floors was almost halved; consequently they made more money, but no one came to thank Bill, or to offer any money. (Not that Bill would have accepted such an offer).
I have mentioned working conditions in the Loft; conditions for the platers were no better - the large sheds which housed the punching and shearing machines, etc, were all of corrugated steel sheets - roofs and sides -but the sides stopped about 3'-0" above the ground! These open spaces enabled plates, sections, etc to be moved in and out of the sheds as required, but conditions in cold or windy weather (often both) can be imagined easily. Bad as were those conditions - it was even worse at the building slips. Steel ships were built in the open, on inclined slipways; there was no protection form the weather whatsoever, and working on the staging was very hazardous. The stages were made up of two 9" wide planks - no handrails for safety; working on the stages in the depths of winter with very cold hands and feet was dangerous, yet I have no recollection of any one falling from the stage planks.

Most of the ships were built at the north end of the yard, but because the firm was winning so many contracts, a few were built on a slipway at the south end - adjacent to the shipwrights' shed; a sand dredger Mispah) and the yacht "Campeador V" were built there.
The entrance to Noss works was at the south end by a road bridge over the railway line. This was not an easy approach for vehicles; it involved a sharp turn off the main road, down a steep incline, over the bridge, and through the yard gates; (I cannot remember the latter being closed at all). The majority of the workforce came from Dartmouth, and for the most part walked to work. Because of the steep climb up from the higher ferry push bikes were useless, and only a very few had motor-bikes; cars except for an odd one belonging to a manager, were beyond an ordinary worker's means.

Walking up from the ferry could be pleasant at times, but in a downpour of rain, or a biting northeast wind, or even steady drizzle, it was a very different matter. The more so as there were no proper facilities for drying outdoor clothes. At the end of a tiring day, the walk to the ferry could be wearisome in those conditions; on a summer's late afternoon, however, the walk down was lovely. Old Mill Creek on the right (often a glistening mud bank) and a view down the whole of the main harbour - a view which embraced most of Kingswear and Dartmouth.
From the ferry, the road was uphill and at the first right-hand bend there was a short cut for workers, - down through a small wood via a steep flight of steps cut into the ground and faced with half trunks of trees (known as the 'Alpine') over a streamlet, then a short ascent to the other side of the wood, over the road bridge down into the yard; workers then 'clocked on' at the timekeeper's hut nearby. Weekly "workers tickets' were issued on the early trips on the ferry on Monday mornings; theses cost 6d (21/2p in decimal currency), and theoretically had to be shown on each crossing, morning and evening - but no one ever did. Crossing to Kingswear in the mornings there was no eager rush to get off, but returning from work was different. As the ferry neared Dartmouth slip the prow was lowered and water scoped up by it; the men - or most of them - crowded  behind the gates, which when opened allowed the men to pour :out in a mass. Sometimes the ferry had not stopped fully in its forward movement, and the foremost people had to jump to the slipway or get wet feet as they walked ashore. Once on the Dartmouth side men still had to walk some distance to their homes - a few even living at Townstal; though Townstal was not built up then as it is now, so it could be a long day from leaving home in the morning to a return home about 6pm or later.

Some days with a strong northerly wind blowing down the river, the ferry would have great difficulty crossing; and the journey could be greatly prolonged; even so, if men were late clocking in, they still had to lose some time - no allowance was made.
After entering the yard there were ruined buildings on the right; these had been the former boiler, engine and machining shops, built by Simpson Strickland. This company had moved to Noss from Sandquay and had laid out a completely new building yard from a "green field" site, building in both wood and steel. 

That company went bankrupt in 1916, and Philip and Son took it over in 1918.These ruins had been the centre of production, with wood boats being built at Higher Noss Creek, and steel craft in what was known to us as 'South Yard', the other side of the tongue of land. In 1923 the GWR re-routed its line to the rear of the yard, thus enabling Philips to develop the land down by the 'point' or north end, where large platers' shops, stores, and a separate Machining Shop were erected. In the latter was a huge lathe for turning propeller shafts, as well as the usual array of lathes, borer’s, planing machines, etc. The foreman of this shop was Mr. Arscott (an in-law of the family), a somewhat taciturn abrupt person, who "ruled" his domain with strictness.
As far as I can recollect all foremen were absolute masters of their trades; men may have grumbled about them on occasions, but I never heard any disparaging comments about their abilities. Some were more strict than others, but all knew their jobs and, with a minimum of 'meetings', all worked together to maintain steady production. Yard managers kept a firm hand in control, but the foremen worked as a team to overcome any difficulties. This reflects great credit on them, as the firm could have as many as six different types of vessel under construction at any one time, to say nothing of other - mostly wooden craft-being built at Sandquay.

The foundry and blacksmiths' shops were at Sandquay, and had to keep both yards going with their products. The foundry produced brass, gunmetal and iron castings of all shapes and sizes - valves, valve chests, deck fittings, fittings for pipes, and items up to and above 3/4 ton in weight. Blacksmiths would make boat davits, guard rails, and stanchions, mast bands, special shackles, etc. Boat davits and stanchions were all forged out of the solid; all round the walls of the shop were special tools for shaping hot metal into the shapes required, whilst a heavy steam hammer stood almost in the centre of one side to forge the heavy items. Before the days of welding many items would be joined together by "blacksmith welds" - both parts having specially forged ends -a "vee" in one, and a tongue in the other, - which when heated to the correct temperature (often judged by the v; colour of the heated metal) were pushed together and hammered down.    The foundry was supplied with the necessary patterns made by the Pattern Shop situated above the Sandquay Machine Shop.
Most of such castings and frogings when made in Sandquay were Loaded onto a barge and then towed to Noss by the "Venture", where they -would be off-loaded and taken to the Machine Shop (or Fitting Shop as it was generally known) for final machining, drilling, etc.

Planning and programming of such work went on as a matter of course, and rarely were there any 'panics' when an item had been overlooked.
The approach to the Pattern Shop was by an outside ladder. There were three men apart from the foreman and they made some very complicated wood patterns - mostly in yellow pine - to a very high standard of dimension and finish. Whilst the drawing off ice supplied the dimensioned drawings of the finished article, a patternmaker had to make the pattern to a larger size to allow for shrinkage of the cast metal so that the finished article was of correct size ready for machining; allowances on dimensions varied with the metal being used.

One part of the wok of the pattern-maker which was of great importance was the making of half-block models of the shape of vessels. One such half model was used by the drawing office for marking plate seams and butts of the shell plating; from this, the sizes of shell plates were ascertained and thus the orders sent to the steel makers. It can be realised that not only the drawings had to be accurate, but the half model had to be made to a corresponding accuracy - very difficult task. Another half model was to be of the finished vessel with special fittings being made by the machine shop. Such a model would be mounted against a mirror background, giving an impression of a full model. Even in those days such models were not cheap to produce, and not every vessel was so represented.
Marking off the half block model for the purpose of plate and angle ordering was carried out by all draughtsmen as required, and needed very accurate working. First of all the wood hull had to 'sized' so that ink would not run on it, then the positions of all frames, bulkheads, etc measured off; by means of a special wooden 'square' these frame lines were drawn in hard pencil from keel to deck. The dotted lines representing bulkhead boundary bars were inked in with a drawing pen. Shell angles of girders, longitudinals, etc were also dotted in, in ink. When all such 'obstacles' had been marked on, the lines of plate seams for all the strakes of plating were pencilled in with a soft pencil, faked up by very thin battens (usually about 3/16" wide, by 1/16" thick) held in place by round headed steel pins. When flared and eyed up to the draughtsman's satisfaction, they would be inked in and the positions of shell butts of plating decided. (Widths of shell, bulkhead and deck plates, etc had to be kept within the limits of the rivet punching machines in the yard).
When all marking off was completed, outlines of all plates were traced on tracing paper, and the circumscribing rectangles measured for ordering. Tolerances of 1" on length, and 1/2" on the width of palets was all that was allowed by the draughtsman; no such thing as "add an inch or two, to be on the safe side". The Chief Draughtsman quickly rebuked such a person if it became known that there had been an undue amount of "scrap" from plates ordered by the DO.

All steel plates, sections fro frames, bulkheads, shell, deck, casings, engine girders, etc were ordered by the DO and each item was given its own special mark, shown on the drawings, and painted on the items by the steel supplier; in this way, a workman in the yard could find the items required for the unit he had to make.

Before WW11 the firm used to sign contracts with selected steel suppliers, that over a specified period of time, al steel required would be charged at fixed rates - there would be no price variation during that time. Thus it often occurred that an order for a vessel would be received towards the end of a contract period; then a number of draughtsmen would be given the task of ordering as much of the steel required as they could. A Lines Plan would be produced hurriedly (to be finally faired and completed later) and from that, outlines of bulkheads, decks, etc, all produced in great haste; often a great deal of steel plate and angle would be ordered even before plans had been submitted to the Classification Society. It was always cheaper to obtain steel from the rolling mills, rather than from steel stockists - but supply - or rather time before delivery - was subject to the programme of the rolling mills. Thus "rolls" could be kept up by one company, to roll a certain size of say, angle bar; orders from various yards, etc, requiring this size of bar, would be put together, and a "rolling" of so many thousands of feet set in motion; the rolling completed, the rolls would be dismantled, and rolls of a different type set up for another programme. Therefore if the yard required footage of a certain size angle for a definite delivery date, it could be that no Steel Mill company was able to roll it for some time; in such a case supplies would be ordered from steel stockholders.
When an order was received for a new vessel to be built a date for delivery would be confirmed; concurrent with this would have been determined dates for keel laying, launch and trials; thus it was essential that all items that had to be ordered from outside the shipyard, had to have delivery dates to fit in with the programme of construction; such planning was part of the work of the drawing office. Planning was also inherent in the order in which drawings were made, so that the varied trades in the shipyard could ensure they had the materials and labour available to make the items required from their departments, in the correct order.

Most of the vessels built were designed by the firm; but vessels such as "Research" and "Campeador" were designed and Lines Plans supplied by others. In the case of the former, Arrangement and Lines Plan were produced by the Admiralty; "Campeador" was designed by a well-known yacht designer Norman Hart. It says a great deal for the DO staff that so many different types of vessels - all sizes and shapes - could be designed, and on trials proved to be satisfactory. In those days, no computers, calculators or other such aids; yet I know of no vessel being rejected for not reaching the designed speed, or floating too low in the water, or failing to have sufficient stability. It was only after WW II that owners made more use of consultant naval architects, etc - and some of these were not as efficient as they should have been. In some cases, a shipbuilder would find his figures for weight of the vessel to be at variance with such' consultants' - and more often than not, the consultant would be proved to be wrong. On the other hand, some firms of consultants were very good, and although independent checks were made by the builders, the figures and designs would be correct.

Towards the end of my apprenticeship, more contracts were being won and as a result more DO staff was required. The old drawing office was no capable of accommodating such an increase, so it was decided to provide a new larger office . This was dorm by demolishing the old pipe store, etc, at yard level, and build a new set of workshops cum drawing office, up to the level of the old DO. At ground level, there were electricians shops and open pipe storage; first floor was a joiner's shop the whole length of the building, and the top floor was the drawing office, including a print room and a strong room (for secret Admiralty documents) etc. I was entrusted with drawing up the arrangements of the DO under the eye of the chief draughtsman.

This new office was palatial compared with the old place; better still was the fact that we worked on long desks where on could work on a drawing up to twelve feet long, before having to move it along if more length was required. (The longest board previously had been about 3'-6" long - totally inadequate for a large Lines Plan). The chief draughtsman's office was now large enough to accommodate hull and engine chiefs - a place in which confidential discussions with owners, etc, could take place in a more fitting way. The estimators now had their own partitioned area so that all estimating and(design work could be carried out in close proximity - a much more satisfactory arrangement.
Shortly after moving to this new office (whose walls were un pleasantly bare - the old DO having had half block models in tiers on the walls between windows, etc)- a lady tracer was employed. She took the approved paper tracings and made tracings on tracing cloth, thus re/easing draughtsmen and/or apprentices for more productive work. At one stage we had two such ladies, but it has to be said that the ladies never produced cloth tracings to the standard produced by draughtsmen. I never heard the chief make any comment, but it must have gone against the grain to accept lower standards in "as fitted drawings"; the latter were for producing sets of prints to be supplied to the owners at the time of handing over of the ship. Such cloth tracings were always of a high standard of finish both in line and printing; those who had to produce them always took a great deal of care in the work, and enjoyed the opportunity to use their ability in that direction.

At some time before the above move, the old print machine was scrapped and a new "continuous print' machine installed, roughly on the site of the old print bath - but the area was enclosed, and made more suitable. Prints could now be made by feeding the plan and print paper (the latter from a roll) together, and development completed by putting the exposed paper through more belts to be developed in ammonia fumes which were then exhausted to the outside air. There was no longer the burden of long tracings having to be folded to suit the machine, nor prints having to be in two or more pieces and stuck together. In addition, blue prints were no longer made,, with the fuss of being developed in water and dried, etc. Prints were now red or black lines on white background - easier to read and very much quicker to produce; 40" wide drawings could now be printed as easily as 30" drawings.

Concerning hydrostatic and stability calculations, it was odd that the firm did not have any printed forms for them; the Admiralty had special forms which builders had to complete and submit for approval before work could proceed. Firms like John Browns (Clydebank - builders of "Queen Mary", etc) had their own printed forms, but at Dartmouth all calculations were written on scrap paper; once the hydrostatic curves had been set out in graph form, there was no reference to the original figures. Reports of an Inclining Experiment and the subsequent stability statements were drawn up on tracing cloth for each individual vessel. This was perhaps a reflection on the attitude of the firm, that in those days, it was fighting for existence and anything considered not really necessary was not catered for.
Perhaps in a later "essay" some memories of odd events and procedures could be written. Certain it is that with Philip & Son Ltd, I was given a grounding in ship and boat building that stood me in good stead for the rest of my professional career.

OUTLINE OF DRAWING OFFICE PROCEDURE FROM ENQUIRY TO DELIVERY OF VESSEL
Pre contract
Quote
1   Firm is invited to quote, a) If owner employed a consultant Naval Architect, then an outline General Arrangement (possibly also a Lines Plan) was supplied, and company quoted on that basis, b)   If no outline Arrangement was supplied then owner and company met, and        requirements were stated; company then drew an arrangement which, when approved was used for quoting.
Estimating
2  DO calculated approximate power required and propeller diameter; enquiries sent out to engine and propeller makers, who checked requirements, then forwarded prices and dimensioned drawings.
3   Enquiries sent to makers of various items eg lifeboats, anchors, cables, navigation equip-
4   Lists of sizes (scantlings) of main constructional items prepared — eg frames, beams, shell, bulkheads, decks, casings, etc; and rough Lines Plan produced.
5   From 4    rough calculations made of weights of hull, machinery, equipment, etc. to ascertain total weight of vessel. Steel work weights used by estimators to gauge cost of hull construction — i.e. Steelwork £x pounds per ton". Length of time for building estimated.
6   Provisional arrangement drawn and submitted with tender.
Contract
7   When contract signed, senior draughtsman allocated to that vessel, responsible for cat-
calculations, plans, ordering of materials, and general correspondence; other draughtsmen and/or apprentices assigned to him as required.
8   Final calculations of all weights, vertical and longitudinal centres of gravity for the whole of the vessel under the headings as follows :-a) plates, angles (to include casings, m/cy beds, tanks, bulkheads, decks, shell, rivets,
b) all m/cy;   c) forgings and castings; d) blacksmiths work; e) shipwrights;   f) Joiners g)    plumbers/coppersmiths;   h) riggers;  j) Painters;   k) electrical; 1) Bought hi items -- lifeboats, steering gear, navigation equipment, ship stores. (All calculations done by hand no other aid than a slide rule, and a planimeter.)
9   When complete list of centres of gravity calculated , final Lines Plan drawn, so that displacement, centres of buoyancy, etc, matched the calculated weights and centres. Hyd​rostatics and stability calculations made and corresponding curves drawn.
10   Steelwork plans of profile, decks, bulkheads, sternframe, quickly drawn in pencil otj tracing  paper and submitted to classification society for approval.
11   Sternframe construction plan sent to forgemasters and propeller makers
12   Offset tables prepared from Lines Plan and copies of both sent to Mould Loft.
13   When steelwork plans approved, plates and angles ordered from steel rolling mills.
14   Lines plan sent to pattern-maker to make half-block model of hull only.
15   Steelwork plans finalised, drawn in ink on tracing cloth and prints sent to platers, with copy to shipwrights to prepare building blocks and slipways.
16   Orders for bought-in items sent off with delivery dates to fit in with scheme of erection.
17   Casing plans, engine and auxiliary seatings prepared and sent to Mould Loft and platers. Necessary plates and angles ordered.
18   Half block model in DO; frames, bulkheads, etc, marked off and strakes of plating drawn in with shift of butts, etc; shell expansion and plate line body plan prepared in conjunction. Sizes of plates ordered from model, using tracing paper to get exact shapes; lengths of frames ordered from model.

19 Lists of sizes, lengths, types of head of rivets compiled; riveting list sent to platers, with welding klist; rivets ordered.
20   Main engines and auxiliaries planned, piping plans for remainder of vessel (fresh, salt, sanitary, etc) prepared and fittings ordered.
21   Anchor stowage planned, fittings ordered; plans of crew and passenger accommodation, life saving equipment, navigation lights, etc, prepared and sent to Dept of Transport for approval.
22   Rigging plans drawn and fittings ordered; rigging warrant sent to riggers.
23   Painting plan sent to painters.
24   Electric wiring diagrams prepared, sent to classification society for approval; when approved, sent to electrician.
25   Launching calculations, launch plan - latter sent to shipwrights.
26   Plan of all guard rails, stanchions, etc, sent to blacksmiths
27   Plan of all portholes, windows, etc, issued to platers, shipwrights, and outside fitters; items ordered.
28   Docking plan prepared; also complete sets of 'As Fitted' drawings in ink on tracing cloth produced and prints sent to owners.
29   Lists of all items of equipment and spare gear prepared for handing over
Launch and Fitting Out
29   Prior to launching, weight of vessel at launching stage, with corresponding drafts, calculated
30 At launch, time taken to launch, stem lifting, etc, taken; draughts afloat noted and checked with predicted. Breakage, noted.
31   Lists of all equipment, with spares to be placed on board sent to all departments
32   Draughtsman in attendance on board each day to answer queries, make lists of items to complete.
33   Inclining Experiment carried out by draughtsman when vessel is virtually complete to
ascertain exact positions of vertical and longitudinal centres of gravity. Full stability
worked out for all conditions of loading; Stability Book prepared, and when approved,
copy placed on board with copy to owners.
34   Trials - draughtsmen record measured mile runs; turning and stopping; anchoring; engine revs, temperatures, horsepower, fuel and oil consumption; etc. ail electrics and hydraulics, pneumatics, etc tested. Trial report prepared.
35   Handing over — usually the draughtsman was NOT asked to attend.
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