
Chapter 2 

State of the Art in 1925 

By 1925, the Bell System had taken a number of basic steps leading 
toward full automatic switching. Engineers had developed interfaces with 
manual systems, without which dial systems could not grow. The principle 
of indirect control of switches, initially with register-senders, was an estab
lished design concept. And experimenters probed the idea of a coordinate 
switch to decrease mechanical switch motions and thus speed servicing of 
telephone calls. 

The first half century of the telephone1 was dominated by manual 
switching systems and equipment. Practical methods of operation 
were devised, and apparatus was developed for high reliability so as 
to keep maintenance costs low. 

The methods for operating manual switching equipment for both 
local and toll switching were constantly improved so that the least 
amount of labor and shortest call-completion times could be real
ized. Prior to 1925, manual toll switching was also improved to the 
extent possible with the limited amount of toll transmission facilities 
then available. This meant devi~ing methods for deaijng ~ith lar~e 
numbers of calls whose completion had to be delayed while await
ing the availability of transmission facilities. Long distance signal
ing methods were complex but, by today's standards, primitive. 

In automatic switching, Bell System developments were quite 
significant, although they started slowly. While the step-by-step 
system was being sold throughout the world, Western Electric Com
pany engineers were devising switching mechanisms of greater size 
so as to provide better service for the larger central offices found in 
the Bell System. Initially, the approach was to use electromechani
cal switching as an aid to the operators in establishing connections 
rather than as a means to allow customers to dial their own calls. 
This semiautomatic method of operating was first thought to be a 
better mix between the labor costs and maintenance and operation 

1References are grouped at the end of each chapter. 
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than full automatic operation. Several field trials of panel and 
rotary equipment devised by Western Electric engineers were tried 
in this country and abroad. (See discussions of these systems on 
pages 580 to 600 in ref. 1, A History of Engineering and Science in the 
Bell System: The Early Years .. 1875-1925.) 

The application of these "machine" switches brought forth many 
new design concepts. Primary among these was the indirect control 
of switchE!S from register .. senders. As a result, it was possible to 
divorce the operation of the switches from the method used for plac
ing information into the system and for making switch selections 
required to reach the desired destination. 

Another basic concept that accelerated the decision to accept full 
automatic operation was the addition of letters as well as numerals 
to the telephone dial (PENnsylvania 5000, etc.). As a result, there 
was greater acceptance of the possibility that customers could accu
rately dial six or seven digits, since the central office code, as well as 
the numerical digits, could be dialed from memory. (As discussed 
in Chapter 11, section 2.3, later human-factors studies showed that 
there was no need for letters in the dialing sequence.) 

To test the new switching systems in actual service meant that the 
Western Electric designers had to solve the basic problems of inter
connection between manual and automatic switching systems. As a 
result, the call indicator--a method of displaying numbers on calls 
from automatic systems to operators' positions-was successfully 
tried, improved, and made ready for introduction. Also developed 
were switchboards allowing orerators to originate calls to be com
pleted by automatic sysbems. These innovations were known as 
"semimechanical" systems. Many of them were tried in a "metro
politan tandem" system introduced into New York in 1920.3 

By 1919, the Bell System had taken the major steps to go to full 
automatic switching. Both the panel and step-by-step systems were 
standardized, and Western Electric engineers set out to develop 
both systems for large-scale manufacture and installation. Thus, by 
1925 the number of dial telephones in the Bell System exceeded the 
number in the U.S. independent telephone industry, which had 
started automation much earlier. 

Almost unnoticed during this period were the seeds planted for 
the next generation of automatic switching equipment (see Chap
ter 4, section 1). In 1913, patents were secured by Western Electric 
on coordinate switching mechanisms-methods for closing electrical 
contacts at points in an x-y coordinate array, rather than by moving 
a contact over an appreciable distance to make (establish) a desired 
connection. Over the next ten years, many improvements in coordi
nate designs were proposed, the purpose being to replace the rotary 
and Keith4 line switches used in the panel and step-by-step systems 
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and the large vertical-motion switches of the panel system (see next 
Chapter, section 1). As more laboratory experience with these coor
dinate line switches was obtained, the designers proposed complete 
coordinate systems as improvements over the panel system designs. 
This work went forward until1923, when a complete coordinate sys
tem was designed and set up in the Western Electric laboratories at 
463 West Street in New York City (see Chapter 4, section 1.1). In 
1926, it was decided not to proceed with the further development of 
this system since it could not compete economically with the panel 
system, which was still being improved and reduced in cost. 
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Incoming selector frames, panel office, Cortlandt Street, New York City, 1931. 
Installed primarily in larger cities, the panel system was the most sophisticated 
automatic switching system of its day. Innovations incorporated by Bell Labora
tories included a decoder using large multicontact relays, trouble indicators with 
lamp or teletypewriter output, and line finders that removed the need for having 
an individual switch for every telephone line. One version of panel included a 
"call announcer"--a system of announcing station-code numbers by converting 
dialed digits into voice messages using strips of sound-on-film. By 1958, panel 
served over 3. 8 mill ion telephone lines in the Bell System. 


