
Bell Laboratories RECORD 
Volume 40 • Number 8 • September 1962 

Contents 

PACxE 

276 Bell Laboratories and Project Mercury /. J. Hibbert 

282 The Surfaces of Solids H. D. Hagstrum 

289 Epitaxy and Transistor Fabrication 
/ . J. Kleimack and H. C. Theuerer 

293 The B Wire Connector for Cable Splicing S. C. Antas 

297 The 1A Line Concentrator M. E. Krom 

302 Optical Maser Amplifier Announced By Bell Laboratories 

304 New Two-Way Repeater Amplifies 128 Telephone Conversations 

Slow electron diffraction pattern 
of a germanium surface is typical 

Cover of the evidence used in studies of 
surface properties of solids at the 
Laboratories. (See story on page 282.) 



Bell Laboratories a: 

In 1903, on the bleak dunes at Kitty Hawk, 
North Carolina, the world's first airplane rose 
15 feet off the ground; that year the telephone 
industry was just beginning to revolutionize 
communication facilities. Any relationship be­
tween a long-distance voice communication sys­
tem and Orville Wright's flying machine seemed 
tenuous or nonexistent. But in the course of less 
than 60 years, communication facilities pioneered 
by the Bell System have become indispensable to 
man's flight. 

This relationship is exemplified by the close 
cooperation between the Bell System and the 
National Aeronautics and Space Administration 
(NASA). More than two years before Colonel 
John H. Glenn's Friendship 7 spacecraft soared 
around the earth, a team of Bell Laboratories 
scientists and engineers began work on the de­
sign, construction and installation of a world­
wide Tracking and Ground Instrumentation Sys­
tem (TAGIS). Such a communication network is 
essential to placing an astronaut into orbit 
around the earth and recovering him safely. The 
industrial team responsible for the entire TAGIS 
project was led by the Western Electric Com­
pany. Other members of this team were the Ben-
dix Corporation, International Business Machines, 
Burns & Roe and Bell Telephone Laboratories. 



The invention of the telephone and its 
impact on communications is no less 

vital to space flight than the advance of 
rocketry itself. This interdependence 

is exemplified by Project Mercury. 

Project Mercury J. J. Hibbert 

The Mercury Kange, as TAGIS is more fre­
quently called, consists of 18 sites at points 
around the world which (1) track the spacecraft, 
(2) monitor the status of the spacecraft and its 
occupant by telemetered signals, (3) provide 
voice communication with the astronaut and (4) 
transmit commands to the spacecraft (e.g., to 
fire retro-rockets). Mercury Control Center at 
Cape Canaveral monitors the spacecraft during 
its launch, orbit and re-entry. This primary con­
trol center bases its decisions on data obtained 
from the world-wide network of Mercury track­
ing sites. These data are transmitted from the 
Eange sites to the Goddard Space Flight Center 
in Greenbelt, Md., where they are processed by 
computers and sent to Cape Canaveral. 

The TAGIS sites are connected by an extensive 
communication network. Almost all types of 
transmission media are used to provide teletype­
writer communication between Cape Canaveral 
and every site and voice communication between 
Canaveral and all but five sites. In addition to the 
communication equipment provided by the Bell 
System, facilities are leased from 20 domestic 
and foreign common carriers with the coopera­
tion of eight national governments. 

While the over-all project management was the 
responsibility of the Western 
Electric Company, 

Bell Laboratories was responsible for system 
analysis and evaluation, control centers, a train­
ing simulator, and consultation on various techni­
cal problems. The tasks performed by the Lab­
oratories for Project Mercury can be divided into 
four categories: equipment design and procure­
ment, equipment engineering, development of 
operational procedures, and Range evaluation. 

The equipment provided for the Project Mer­
cury Range by the Laboratories includes the Op­
erations Rooms at Cape Canaveral and at Ber­
muda, and the simulator used at Cape Canaveral 
to train flight controllers (RECORD, October, 
1961). The Operations Room at Mercury Control 
Center, Cape Canaveral, is the focal point of the 
Mercury Range. Here, all information pertinent 
to the mission is received from all the other Mer­
cury Range sites. The photograph on page 278 
shows the Operations Room where 11 flight con­
trollers control the activities of the Range under 
the direction of the Flight Director. Three of 
the flight controllers — the Capsule Communi­
cator, the Capsule Systems Monitor and the 
Flight Surgeon—have their counterparts at 13 
other Mercury sites. Whenever the spacecraft is 
in range of Cape Canaveral, telemetry data trans­
mitted from the capsule actuates the displays on 
the flight controller consoles in the Control Center. 


