





PROTO This was the British 'professional’
system which was introduced in the late
1950s or early 1960s by Weyco (Sales) Ltd,
the then UK agent for FAC (see 18/508), and
at that time it was called the WEYCO
CONSTRUCTION SYSTEM (see 19/526). It
was a no-frills system and essentially
consisted of structural parts, ball bearings,
and a range of gears. The structures were
made from slotted A/Gs rather than the FAC
Beams, and/or 4mm Rods, as in FAC but
joined by Hubs, Rod Sockets, and just 2 of
the many FAC Clamping Plates. It was like
FAC in having holes at 14mm pitch, M3
thread, Mod .7 Gears, and 4 & 6mm Shafts.
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¢ A/G* (Miniature Slotted Angle), 558.8mm
long with 20 slots. The length given on the
drawing is correct but the slots are actually
3.2mm wide & 17.3 mm long, with 11.1 mm
between them (all dimensions approximate).
The metal is 1.3mm thick. {36; 12; 36} {20;
10; 20} {10; 20; 20}

* Fishplate* (Fishplate Connector). Similar
to the FAC part. A pair are used to join A/Gs
end-to-end. Also 2 parallel Rods with a 3mm
gap between them can be clamped at any
angle to an A/G, effectively one Rod if the
other is just the length of the Fishplate. {12;
12; 24} {10; 10; 30} {10; 10; 20}

. Hub* (Circular Universal Coupler). Brass

It lacked FAC's plates & circular parts but actually FIG- 1 (later aluminium alloy) with 5 tappings for Rod

included a wider range of Spur Gears.

Shortly after its launch the company changed its name to
Model & Prototype Systems Ltd. and the system became
PROTO. Thereafter additional parts were added over the years,
and after the company had changed hands at least once it
ceased trading in 2005. Many of the parts are still available
though, from S.P. (Stephen) Birch (the company's last MD),
105 Horse St., Bristol, BS37 6DF, Tel: 01454 883300.

This article is based on 1) an early set which is nearly
complete except for some of the Rods & Shafts, and includes a
manual and various leaflets; and 2) items of literature which
show the progress of the system. My thanks to Stephen for his
help in tracing the history of the company.

¢.1965 at Dames Road

The Early Set The leaflets with the set included a Parts
Price List dated Nov. 1964. The company's address was the
same as Weyco's, 18 Dames Road, London, E.7.

The Set was advertised as having 'approximately 1330
parts and was referred to as the Proto Constructional System
(PN: P.C.S.). The only other outfit at the time was the Proto
Structural Kit (P.S.S.), packed, like the P.C.S., in a wooden
box, but a Leaflet with the Set marked 'Advance Publicity' gave
details of a Proto Construction System Major Kit (P.C.S.M.)
with approximately 3360 parts, including a few not in the
Constructional Kit, notably a Gearbox and a Geared Motor.

The box measures 157 *23%8*314", is of light wood, nicely
varnished. Its hinged lid carries the 2*2>" silver label in Fig.1.
Inside wooden partitions form 43 compartments of varying size
for the parts, including one the full length of the box, and 10
for the N&B etc on a tray which can be lifted out. There is 1”
clear above the partitioning and so room for a tray, but there is
ample space for all the parts without one.

The parts are listed below with comments where

appropriate, and the quantities in the Structural; Construction;
& Major sets in curly brackets. As explained later the quantities
in red & blue are those for these parts in similar sets in 1969,
and the 1990s, though the smallest in the last period is an all-
round outfits and so not comparable to the earlier Structural
sets. In some cases I've preferred to call the parts by my own
MECCANO-style names with where necessary, the M&PS name
in brackets. The parts illustrated in Fig.2 are starred and can
be identified by the initials of their M&P name (a way of
denoting the parts used in M&PS literature). Unless otherwise
stated the parts are steel, the toothed parts with a polished
finish and other parts chemically blackened. The bosses of the
toothed parts have 2 tappings & a pilot hole, equispaced, as in
FAC. Apart from the Collar the other parts are single-tapped.
With the few exceptions noted, the parts are accurately made
and well finished.
* Rods, 24,38,52,66,89,94,108,136,556mm long, 4.0mm @
with a light grey finish, possibly cadmium. {12 of each in each
set. My set had only the 136 & 556mm sizes.} {10 of each in
each set.} {as left}
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Connectors, and can be fast or loose on a Rod through
the centre hole. It can be used as a bearing as well as its main
role in Rod structures. {24; 32; 64} {20; 20; 40} {4, 4; 8}
¢ Rod Socket* (Threaded Sleeve). Used to attach Rods to
Hubs, A/G, etc. {24; 32; 64} {20; 30; 40} {new design: 10;
20; 20}
¢ J-Clamp* (Universal Rod Coupler). A Zinc diecasting mainly
intended to allow mock-ups to be made quickly, and to allow
Rods to be added to existing structures without any
dismantling. The manual says that Allen Grub Screws must be
used in this part. A number of those in the Set had the slightly
larger diameter Bolts instead and broke in two as they were
removed. {12; 24; 48} {10; 10; 30} {not listed}
¢ Rod Clamp* (Rod Coupler) Better than the similar FAC part
because it is flat on one side. A most useful part which holds a
4mm Rod very firmly. {12; 25; 48} {10; 20; 40} {10; 10; 10}
e Threaded Sleeves, 5 & 12mm. Brass, 4mm o.d. {0/0;
0/0; 12/12} {20/20; 20/20; 20/20} {10/10; 10/10; 20/20}
Mainly for use with the Screwed Rod but none of the latter
were included in the first Major Kit, nor in the final sets.
¢ Fork Piece* & Tongued Piece* (Elbow Connector, Female
& Male) One of the holes in the Fork is tapped and the
Tongued Piece is free to pivot on a through Bolt. These parts
are mainly used as a pair to join 2 Rods at any angle up to a
little more than 90°, but fully tightening the through Bolt
doesn't lock the Elbow. The Fork Piece is also used to connect
a Rod to a Rack Strip. {8/8; 8/8; 16/16} {10/10; 10/10;
10/10} {redesigned as Elbow Piece, see later: 5/5; 5/5; 5/5}

o Shaft, 4 & 6mm Silver steel, 556mm long, to be cut as
required. Users are warned to avoid fully tightening Grubs on it
before final assembly to avoid raised burr. {0/0; 2/2; 2/2}
{0/0; 1/1; 2/2} {1/1; 1/1; 2/2}

¢ Tubular Shaft, 4/6mm @ silver steel. {0; 0; 1} {as left}
{not listed}

 Pillar Bearing*, 4 & 6mm (Plain Bearing or Connector, 4
& 6mm). Brass. The body of the actual part is 9mm @ and the
unthreaded shank is 4mm @ and 6mm long. There is another
version not shown, 36mm long o/a, with the threaded shank
18 rather than 6mm long. The 4mm part is also used to hold
Rods, and the axial tapping allows Rods or Shafts to be locked
in position. {0/0; 8/8; 16/16} {10/0; 10/10; 10/10} {as left}

¢ Ball Race 19.0mm @, 6.0mm wide, 6mm bore. No 4mm
version was available. {0; 8; 16} {0; 8; 12} {4, 4; 8}

 Ball Race Housing* A zinc diecasting. The tapped holes in
the back face (at 14mm pitch) can be used to attach the part
directly onto an A/G, for instance, or to remove the Ball Race
by alternately tightening Bolts in them. {0; 8; 16} {0; 8; 12}
{4, 4; 8}

« Ball Race Housing Holder* Mainly intended to attach the
Housing to a pair of parallel Rods, but can also clamp Rods to
a suitable part. {12; 24; 48} {10; 20; 40} {16; 16; 16}

¢ Pulleys 4 & 6mm bore, brass, parallel sides, single tapped
through the rounded groove, 16mm @, 5mm wide. {0/0; 0/0;
4/4} {0/0; 4/4; 4/4} {4/4; 4/4; 4/4}
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¢ Pulley Cord, rubber 4mm @. Join with Bostik 1261 (later
Loctite 406 or Super Glue 4) on oblique cut. {0; 0; 24"} {5mm
@: 0; 0; 1m} {as left}

¢ Sleeve Brass, 4.0mm bore, 6.0mm o.d., 8mm long (not the
9mm shown). Used in a Ball Race bore to adapt it for use with
a 4mm Shaft. {0; 6; 6} {Now nylon. 0; 8; 8} {8; 8; 8}

e Collars, 4 & 6mm bore. 11mm @ & 5mm wide, diametric-
ally double-tapped. {0/0; 12/12; 12/12} {10/0; 10/10; 10/10}
{as left}

¢ Universal Joint* Light grey nylon with 6mm bores of a
slight 'D' section, and the Shafts have to be filed to fit into
them. The action (through 25°) is very stiff and later a second,
freer type was also listed. {0; 2; 2} {as left} {2; 2; 2}

e Spur Gears with 15,16,20,24,30,32,40,48,50,56,60,64,70,
72,80,90,96,100,105* teeth, and from 10.5 to 72.5mm pcd.
The 15 & 16t have a 4mm bore, the rest 6mm. All have a tooth
width of 3mm. Bosses vary from 8.9 to (for most) 14mm @.
The 32t has a light grey finish like the Rods. The 56-89t parts
have 6 face holes at 28mm pcd; the larger Gears have an
outer ring of 12 holes, staggered symmetrically in relation to
the 6h ring, and at 54mm pcd. These pcd's allow all pairs of
holes to be at 14mm pitch, but does not allow a part to be
bolted on at two points along a radius (as one might with a
MECCANO Face Plate for example). {none; 4 of 15-32t, 2 of
40-80t, 1 of 90-105t in both sets} {as left except only 1x 80t}
{Sets supplied with parts with one of two selections of sizes:
*4; 4; 4 of (15 or 16t), (30 or 32t). « 0; 4; 4 of (20 or 24t).
e 2; 2; 2 of (40t), (48 or 50t), (56 or 60 or 64t). « 1; 1; 1 of
(70 or 72t), (90 or 96t). « 0; 1; 1 of (80t), (100 or 105t)}

¢ Rack* The teeth are 4mm wide. The end locators are a nice
touch but one of the 2 Racks in the Set had them (and the
holes) machined with the part, its teeth already cut, mounted
wrong side up. {0; 2; 2} {as left} {1; 1; 1}

* Rack, 12" long. Has only 4 holes along its length, at 98mm
pitch. {0; 0; 1} {as left} {as left}

* Bevel Gears, 18 & 20+60t. Mod .8, all with 6mm bores.
Said to be brass but the 18 & 20t are steel. The 60t was aIso
available with 6 face holes as #B.G.60A. ==
{0, 0/0; 2, 1/1; 2, 1/1} {as left} {2, 0/0; G
2,1/1; 2, 1/1} Y .

e Worm 2-start, 15.3mm o.d., 19mm
o/a with 5mm long, 11mm @ boss. {0;
1; 2} {as left} {1, 1; 1}

e Worm Wheel Tufnol, 40t, 30mm
o.d., 5.3mm wide, with 14mm @ steel
boss. {0; 1; 2} {as left} {1; 1; 1}

o Sprockets, 11 & 22t. 25 & 47mm
o.d with 2.7mm thick discs. {0/0; 2/2;
4/4} {0/0; 2/2; 2/2} {as left}
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¢ Roller Chain, 4" pitch. 3.2mm wide across the rollers and
7.8mm wide o/a (not the 12mm in the Manual). {0; 18"; 36"}
{0; 30cm; 30cm} {as left} Also a Connecting Link, Inner Link,
QOuter Link, & Clip Fastener. {0,0,0,0; 2,2,2,5; 2,2,2,5} {as
left} {0,0,0,0; 2,0,0,0; 2,0,0,0} « Zmm pitch Ladder Chain
to run on the Gears, although not listed, was said in the
Manual to be available.

¢ Fixings. All nickelled except as noted. Bolts, 6,9,15,24mm
u/h, cheeseheaded, 4.8mm @ for the 6mm, 5%2mm for the
others. {100/100/100/50; 200/100/100/50; 400/200/200/100}
{100/100/50/0; 200/100/100/50; 300/200/200/100} {100/
100/0/0; 200/200/50/50; 200;200;100;100} Nut, machined,
2.4mm thick, 6.3mm A/F (at some later point 5.4mm, the M3
standard). {350; 200; 900} {300;400;800} {200; 200; 400}
Washers: 3mm, 7.8mm @, dull grey finish; 4mm, 9.5mm @;
6mm, 12.7mm @. {350/0/0; 200/50/50; 900/50/50} {300/0/0;
200/50/50; 800/50/50} {100/50/50; 200/50/50; as left} Grub
Screws: Allen recessed, 3.2 & 5.2mm long. {50/50; 50/50;
96/96} {20/20; 40/20; 60/40} {20/10; 30/10; 40/20%}

e Multi-ratio Gearbox (Fig.3). 2%2*178*2", with brass
sideplates and 48 DP gears The input & output shafts are 6mm
and the output gear is to be slid along its shaft and locked to
mesh with 1 of 4 gears giving ratios of 1:1, 2:1, 4:1, or 8:1.
{0; 0; 1} {as left} {as left}

¢ Geared Motor (Fig.4). 240v shaded-pole, 128rpm, 20in.oz
torque. 22*4%*2"” wide plus the 6mm @ output shaft on each
side of its open gearbox. {0; 0; 1} {Similar but with enclosed
gearbox, see later. 0; 0; 1} {Different type, see later. 0; 0; 1}
e Tools: ¢ Spanner, single-ended. {0; 1; 1} {1; 1; 1} {as
left} « Nut Runner. {1; 1; 1} {as left} {as left}  Allen Key.
{2; 2; 4} {4, 4, 4} {as left} » Junior Hacksaw, and Blades.
{0/0; 0/0; 1/12} {0/0; 0/0; 1/10} {as left} e Chain Pin
Extractor. {0;0;1} {as left} {not listed} Only the Allen Key
has been seen.

The Manual (Fig.5) has 20 quarto art paper pages, plus
covers. After p20 are the stubs of 8 neatly cut out pages which
were added after the other pages (they are held by a single
extra staple). pp1-2 has the Introduction with mention of the
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Structural & Construction kits, and their
contents are listed on pp4-5. p3 has notes !
on the use of many of the parts, with references to 14 photos
of partial structures on pp6-14. One of them is from the
WEYCO publicity material. pp15-19 has engineering drawings
of most of the parts. p20 is blank.

New Parts May, 1965 As well as the Motor, Hacksaw,
Blades, Chain Pin Extractor & 12” Rack already mentioned: A
Gear Checker. « A Spring Washer. These parts will be
described in the next section.

M&PS at Kingston Upon Thames ¢.1970

This section is based on documents from 1969, and others
undated but a little later because they show additional parts.
Those which show prices are from before Feb. 1971 because
they use the pre-decimal £sd units, and all but one are
probably before 1974 because none include a postcode (by
then all areas had one). A publicity leaflet with a postcode talks
of the system having been proven for over 20 years but gives
no details of sets or parts.

A price list dated March 1969 gives the address as 205
King's Road, Kingston-upon-Thames, and a letter in Sept. 1969
also gives the registered office as 52 King William Street,
London, E.C.4, and the directors as B.P. & M.A. Hegarty, and
H.W.Moore. It says that a completely revised manual will soon
be available. A leaflet attached to this letter gives a few details
of 9 Demonstration Kits (PDK.1-9) for fairly simple models
showing the use of gears, sprockets, universals, and a 'Simple
2-speed and reverse gear'.

The 1969 Price List lists the same sets as before (except
that the PN for the Major is now P.M.C.S.) and a photo from
about the time shows the Major in a wooden box, the same
length as the early set but deeper and not as wide. It has
partitioning in the base for the long & deep parts, and 2
partitioned trays with 24 bays in each for the smaller items.

The contents of the sets given in the Price List is markedly
different from before with many new parts but fewer of most
of the earlier ones, mainly the structural pieces. For the earlier
parts the contents are those given in red for the 1965 sets.
The new parts with quantities, also in red, are listed below
with details from a manual. The latter is probably the one in
the 1969 letter and has one additional part compared with the
Price List. The blue quantities are, as explained earlier, those
for later sets. The starred parts are illustrated in Fig.8. From
the Manual: most of the steel parts are zinc or cadmium
plated, with a few nickelled and many of the toothed parts
phosphated. None have the previous black finish.
¢ Plate, Slotted. A 558.5mm length of the blank for the A/G
before bending, 26.5mm wide. {5; 5; 5} {5; 5; 10}

205, Kings Road. Kingato
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Model & Prototype Systems Ltd.
&0, Frampton End Road, Frampton Cotterell,
BRISTOL BSITHZ

Tel: 01454 250279 Fax: 01454 250461

MODEL & PROTOTYPE SYSTEMS LTD.

rey. Tel 015491027

¢ Corner Gusset*. {10; 10; L 47.7 |
10} {as left} p i
e Screwed Rod, 156mm§ ‘s W e W ca)
long, nickelled steel. {10; 10;

10} {brass, but not included
in sets}

¢ Pulley Belt for 4 or 6mm
Pulleys at 45/105mm centres.
Neoprene, 3mm @. {0/0;
2/2; 2/2} {2/0; 2/2; 2/2}

« Circlips 4 & 6mm. Used, I FIG.8
think, as axle stops. {0/0; - }
0/0; 10/10} {as left}

* Bearing, Plain*. Brass, ”J‘“@' }-I
6mm bore, to be held be-

tween 2 Ball Race Bearing Holders {0; 8; 8} {8; 8; 8}

¢ Universal Joint Acetal with brass inserts, and single-
tapped bores. 30° working range and said to have a much
freer action than the original version. {0; 2; 2} {as left}

e Gear Checker A 308mm long rack with plastic scale to
show the number of teeth on Spur Gears. {0; 0; 1} {not listed}
¢ Wire Chain. 7.25mm pitch ladder chain (not presumably the
earlier 7mm). {0; 1m; 1m} {0; 0; O}

* Sprockets for Wire Chain, 9 & 18t. 20.75 & 41.5cm pcd.
Generally similar to the Sprockets for Roller Chain but brass.
{0/0; 2/2; 2/2} {0/0; 0/0; 0/}

¢ Disc Hub. A Bush Wheel with a 46mm disc & standard boss,
the disc pierced with a ring of 6 holes on a 28mm pcd, 2 of
which, diametrically opposite, are 4mm @. {0; 2; 2} {0; 0; 1}

« Spring Washer. No details given. {0; 100; 100} {as Ieft}

¢ Geared Motor (right). Similar to the
earlier type but with enclosed gearbox,
and: 124 rpm, 2Lb-in torque, 144*61*
60mm wide (plus shaft). {0; 0; 1} { 0;
0; 0 of this style, see later.}

e Geared Motor, Reversible. As
above but with a motor on both sides
of the gearbox driving a common
shaft. {0; 0; 0} {not listed}

e Screwdriver, 6”. {1; 1; 1} {as left,
4" or 6"}

Bulletin No.4 This leaflet lists 4
new parts which were being intro-
duced on a trial basis, and 14 which
were specials only available while
stocks last. They are listed below with
the new parts first, and Fig.10 shows
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the illustrations glven (though some F1G.10 are not al-
together helpful).
e 6mm Shaft Connector — not
described later.
¢ Nut, Locking, cadmium plated. Not included in the Later
List below but eventually adopted. (A in Fig.10)
* Plate, Ratchet, blacked steel with versions for 4 & 6mm
Rods. These two parts were not in later lists. (B)
¢ Block, Connector, brass. (C)
 4mm Shaft Connector — not illustrated.
* Dog sliding. (D?E)
¢ Dog fixed. (D?E)
* Dog Shaft, 4mm @ x 556mm long. Not illustrated.
¢ Eye, Screw, 4mm eye with 12mm x M3. (F)
* Reducer, Shaft, 6/4mm. (G)
¢ Sleeve, 4 x 6 x 5,12,20,41,61mm long. (H)
¢ Spring, compression, 15 x 7.8 x 9.8. (I)
* Spring, tension, 278 x 4. Not illustrated.

The Manual It has 20 A4 pages plus covers but the
pagination is 2-19 with the first & second pages unnumbered.

illustrated but will be

The front cover (Fig.6) has the company's hame & address in
the bottom panel. The other covers are blank except for
'Printed By: CREATIVE OFFSET LTD., Tel: 01-549-0111' on CA4.
<D The first page lists the contents and has the
* F®¥/ logo left by the company's details. The second
<L page is blank. p2 has an introduction; p3 a few
FIG.11 details under SPECIFICATION, followed by a list
" of the 3 sets which it says, are all in varnished
wooden boxes. The parts are listed on pp4-11 with descript-
ions & drawings. p12 is headed APPLICATION and gives some
advice on using the parts, with photos of mechanisms,
structures etc on pp14-19. p13 shows 5 of the Demonstration
Models and says sets of parts are available for them.
Only one new part is listed, the Coupling for 6mm Shafts
mentioned above, and described below.

Later Material This consists of photocopies probably
taken from a leaflet and an updated brochure or manual. In
the former the sets are now called PROTO Major Construction
Unit (PCU 1), Standard (PCU 2), & Basic (PCU3), but nothing is
said of their contents except that all have parts intended to
make both structures and mechanisms.

The other pages are like the Illustrated Parts in the
manuals, and the parts are as before except for the new,
modified, or deleted ones below.

e A/G Now 560mm long with different slots, see 'SA' in
Fig.12. (The Slotted Plate is still based on the old pattern A/G).
e Spacer Brass 4/6mm @, 1mm wide.

e Coupling for 6mm Shafts. A brass tube 6/9.5mm @ &
19.7mm long with a single tapping near each end.

¢ 4.0mm Roller Chain and a Connecting Link.

e Sprockets for 4mm Chain. Brass with 12 & 24 teeth
(15.25 & 30.50mm pcd) in the same style as the other
Sprockets. 6mm bore.

e Bolts They now have a pan head.

¢ Tubular Shaft & Reversing Motor No longer listed.

M&PS near Bristol in the late 1990s

The company changed hands in the mid-1990s: the new
directors were S.P. & E.J.Birch, and the new address was 80
Frampton End Road, Frampton Cotterell, Bristol BS17 2JZ. The
two documents to hand are a Catalogue No.53, probably from

PROTO: S4

1995 or 1996 and a Manual, undated but before 1998, and
possibly before the Catalogue. The sets and parts in them are
very largely the same and any significant differences will be
mentioned in what follows. A number of additional parts are
listed compared with the 1969 range but it is understood that
most, if not all, of these were added later in the Kingston era.

The sets listed are the Proto Standard Construction Kit (PCK
1 with over 2000 parts), the Medium Kit (PCK 2 with over 900
parts), the Basic Kit (PCK 3, over 70 [sic] parts), and the
Project Kit (PCK 7). Each has parts for both structures and
mechanisms; the PCK 7 is said to be ideal for student projects.
The Catalogue also mentions specialised kits for education and
training for: Mechanisms & Power Drive; a Two Speed Gear
Box; and a Structural Kit. Kits PCK 1-3 have wooden boxes and
the one for SCK 1, 607*223*166mm, matches the 3-layer
Major box mentioned earlier. PCK 7 is in a plastic box with 15
removable compartments.

The contents of PCK 1-3 are listed in the Catalogue and the
totals of the parts in the sets mostly don't agree with those in
the Manual. For Sets 1-3 I made them 407, 349, & 295 plus
1460, 1140, & 630 NBW. The Manual has only the contents for
the set in which it was included, PCK 1 in this case, with
contents as in the Catalogue.

Comparing PCK 1 with the Kingston Major outfit, it has
significantly fewer NBW and about three-quarters the number
of the other parts, with noticeably fewer Spur Gears and the
parts for use with the Rods. The new and redesigned parts
though would add to the system's versatility and ease of use.
And in making the comparison the PCK 1 cost about 6 times
the Major but the cost of living had risen by 8 or 9 times
between 1969 and 1996.

The new and modified parts (including those in the Kingston
'Later Material' list) are given below with the quantities of the
new parts in blue brackets. Starred items are shown in Fig.12.
The quantities of the earlier and modified parts were given
previously in blue brackets.
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¢ A/G* Now 560mm long with different slots.

 Plate, Slotted. Now has the same slot pattern as the A/G.

¢ Plate, Flanged* 84*84*17mm with rows of the standard
slots across the face and flanges. {2; 2; 2}

¢ Elbow Piece*. A pair of these (ECO/T), one with a plain &
one with a tapped hole, replaced the Fork & Tongued Pieces.

* Rod Socket* (Threaded Sleeve, TSF). Brass. New design.

e Spacer Brass 4/6mm @, 1mm wide. {0; 20; 20}

+ Shafts Now stainless as well as silver steel.

¢ Coupling for 6mm Shafts. A brass tube 6/9.5mm @ &
19.7mm long with a single tapping near each end. {2; 2; 2}

* Tube, Brass. 4/6mm @, 560mm long. {0; 1; 1}

¢ Helical Gears, 14 & 21t, 14.4 & 16.4 [sic] pcd, steel, 6mm
bore. {1/1; 1/1; 1/1}

» Sleeve , brass, 4/6mm @, 12mm long. {0; 4; 4}

« Split Bush, brass, 4/6mm, 12mm long. {4; 4; 8}

¢ Bolts Now with a pan or hex socket head, and zinced or
blackened respectively.

¢ Geared Motor, 12v D.C., 60rpm, 125mNm torque. Cyl-
indrical, 34/39mm @, with a 39mm square mounting flange.
66mm long, plus the 4mm shaft. {0; 0; 1}

New Parts not in the PCK 1-3 Kits:

¢ Rod Clamps* 2 alternative designs.

* Flat Connector*, RFA, brass

¢ Holder for Plain Bearing*. BPH. For use in pairs when
only one Rod is available. {0; 0; 1}

e Sprockets for 4mm Chain. Brass with 12 & 24 teeth
(15.25 & 30.50mm pcd) in the s;me style as the other

cross rod.

(Left) An adjustable crank. The throw is
varied by relocating the pivot on the

Sprockets. 6mm bore.

¢ 4.0mm Roller Chain and a Connecting Link.

¢ Geared Motor. Similar to the Kingston model but 125mm
long. Not listed in the Catalogue.

¢ Geared Motor, synchronous, 240v, 20rpm, 50mNm torque.
'Crouzet' type, 48*%66*32mm long o/a plus the 4mm Shaft. Not
listed in the Catalogue.

¢ Timing Pulleys, 10,15,30,45,60,75t. 5mm pitch, pcd from
15.1 to 118.5mm. Bores 5 to 10mm, with 2 sizes of Split
Bushes to allow use of the larger bore ones with 6mm Shafts.
¢ Timing Belts, 33-200 teeth, 165 to 1000mm long.

¢ Oldham Couplings, brass with Acetal Disc. 12.7 & 25.4 @,
each with 4 or 6mm bores tapped 2x M3, M4 respectively, at
90°. 15.9 & 28.4 long o/a. The 12.7mm was also available with
5mm & 14" bores, and the 25.4mm with 33",

The Manual It has 20 punched looseleaf A4 sheets, many
single-sided, including a title page (Fig.7), held inside a red
plastic cover with a clear front. After the title page the pages
are numbered 1-22, followed by 3 appendices. p1l lists the
contents, pp2-3 has an intro including mention of the kits, and
p4 has some hints on the use of the parts. The Illustrated
Parts are on pp5-13 with the usual style of presentation, and
pp14-22 has photos showing constructional details, with some
new ones since the Kingston version. Then the appendices: 1)
the quantities and layout of the parts in the PCK 1's box, 2) a
table showing lengths of the 6.35mm Chain for various
combinations of Sprockets & centre distances, and 3) centre
distances for various combinations of Spur Gears.

The Illustrations that follow, Figs.13-17, are taken from
the manuals described earlier.
Notes about them are given in
the 3 boxes amongst them.

Figs.13, 15 & 16 are the orig-
inal size. Fig.14 & 17 are 12 &
2x the originals respectively.
All show as much detail as the
originals.

The photos in the three manuals described
here comprise a number which were meant
to show the use of the parts; some showing
the demonstration models made from the
various kits of parts produced by the
company; and a few finished models or
mechanisms.

The earliest manual had only those
relating to the use of the parts, some of
which were carried forward into the later
editions. Fig.13 is one example, though most
were about frameworks, bearings, & gearing.
The last manual had 2 larger, clearer photos
which were not in the earlier ones.

Only 5 finished models/mechanisms were
included, and the same photos were used in
both the later manuals. 3 are shown here in
Figs.14,16,17.  cont. in panel on next page

A simulated shoulder and elbow mechanism
to investigate methods of power trans-
ference. A motor drives through the shoul-
der to the elbow joint. Power is taken off
this drive by magnetic clutches to rotate
the upper arm about the shoulder. Devel-
oped at the Department of Mechanical
Engineering, Queen Mary College.
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FIG.16

N : - (Above) Bridge construction of rods, siot'ted angle and- :
FIG.15 b corner plates. Test loaded to 80 Kg.

2-SPEED AND REVERSE GEAR

FiIG.17a

(Above and left) Part of a mechanism using
rack and pinion to move a light carriage.
Rods coupled to slotted angle form rails for
the pulley wheels.

One of the others was a simple
Walking Machine designed by
Professor M.W. Thring of Queen
Mary College (University of London)
and demonstrated on the B.B.C.
television programme 'Tomorrow's
World' '. Shades of Frank Hornby
sending a set to Professor Hele-
Shaw perhaps. Likewise the fifth
model, a Travelling Crane, said to be
one of a number designed and
constructed by students at the
School of Engineering Science,
University of Warwick, as a cost-
design project. Unfortunately the
photos are too poor to see any
details of interest.

Fig.15 is one of the 5 demo
models which were included in both
the later manuals.

FIG.17b
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