Some early British calculating devices

A brief summary of four projects, recording their history, objectives, and technology.  Two were fixed-program calculators connected with war-time radar and two were programmable computers associated with post-war nuclear research.

CH Electrical Calculator. c.1939 

An early digital calculator which went into service at some 30 Chain Home radar stations around the south and east coasts of Britain at the beginning of WWII.  The calculators converted the range, bearing and elevation of aircraft detected by the radar receivers into map grid reference and height above sea level, for onward transmission to RAF Fighter Command. The CH calculators made a significant contribution to the outcome of the Battle of Britain by enabling fighter aircraft to be deployed effectively. 

Designed by G A Roberts (Bawdsey Research Station) and the GPO Research Station (Dollis Hill).  The Display and Communications group at TRE [which RCMB joined in 1940] supported the installation of the calculators, and later ran trials of transmitting the output to RAF plotting rooms by teletype link. 

The CH Calculator is of particular interest for its use of table look-up rather than arithmetic operations. It used well-tried techniques and components, including motor-driven uniselectors which had been used for similar table look-up operations in the automatic telephone network. The tables for coordinate-conversion and station calibration data were stored in the calculator as patterns of wiring. Details in the RAF maintenance manual (S.D. 0810(1), 1941); “Post Office Equipment for Radar” by Marchant & Heron, 1946;  “Pioneers of Radar”, pp.113-114; and various internet sources.

Auto-correlation Coefficient Calculator 1945

A fixed-program binary calculator to compute Autocorrelation Functions for operational research on errors in air warfare, including anti-aircraft gunnery and the Oboe radar-guided bomb-aiming system. The program calculated the sum of products of pairs of signed numbers read from punched paper tape. It entered service in May 1945 with the Air Warfare Analysis Section. Designed by R C M Barnes at T R E Malvern. It used PO telephone relays for control and arithmetic. Some arithmetic circuits were derived from pre-war work by ATM, Liverpool on automation of the Tote.

For technical details see T R E Memo G33/101/RCMB. For applications see paper presented by L B C Cunningham & W R B Hynd to Research Section of Royal Statistical Society on Jan 29th 1946

Harwell Dekatron Computer 1951

A stored-program decimal computer, designed for the Computing Group of Theoretical Physics Division at AERE Harwell, to relieve skilled desk-calculator operators of tedious repetitive tasks, and also to provide a test-bed for new circuit techniques likely to be of use in instrumentation.  

In service at AERE 1952 – 1957; then used as a teaching aid by Wolverhampton Polytechnic (later University) until 1973 - its easy programming and display of the contents of all stored numbers allowed local schoolchildren to write and run programs.  Displayed at Birmingham Museum of Science and Technology, and then held in the museum store until 2009 when it was transferred to the National Museum of Computing at Bletchley Park. When conservation work is complete it may be the oldest working computer in its original form (rather than being a replica). 

Designed by E H Cooke-Yarborough, R C M Barnes, and D G A Thomas at AERE, Harwell. It uses telephone relays for control and sequencing, and Dekatron cold-cathode counting tubes for storage and arithmetic. The limited storage for 90 decimal words means that most program instructions are read from paper tape, but short heavily-used program loops can be read from memory.  It is slow, but very reliable and capable of operating continuously for long periods.  For technical details see:  Electronic Engineering, Aug & Sept 1951; Wikipedia,  “WITCH (computer)” ; “Early British Computers”, S H Lavington, 1980, p.67. See also “Computing at Harwell”, J Howlett, 1979, pp 6-7.

Harwell Transistor Computer (CADET) c. 1956

A stored-program binary computer, using point-contact transistors for control and arithmetic, in conjunction with a magnetic drum which provided all the storage.  Designed primarily to gain experience with early transistors of doubtful reliability.  Although only built as a laboratory “breadboard” model, it was used by the Computing Group of Theoretical Physics Division at AERE and had punched card input and output compatible with their main facility. It may have been the first all-transistor computer to provide a regular computing service. The design included various ingenious features to minimise the number of transistors.  Other design and programming features aimed at countering the latency problems associated with rotating magnetic stores.  

Designed by E H Cooke-Yarborough, J H Stephen, and R C M Barnes, at AERE Harwell.   For details see:  Proc IEE Vol 103 Pt B, Suppl 3, 1959. See also “Computing at Harwell”, J Howlett, Atlas Lab Literature Report, 1979, pp 8-9.
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