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The L. M. Ericsson System for the Distribution of Cables in 

Telephone Nets. 

Both the methods and the material now used 
by L. M. Ericsson for the building of tele­

phone nets are the result of long years of experi­
ence, gained through operating enterprises of its 
own as well as from the erection of plant on 
contract. Among the larger nets built by this 
company may be mentioned the private tele­
phone net of Stockholm*, comprising 110,000 
subscribers, Moscow with 65,000, Warsaw with 
35,000, and Mexico City with 23,000 sub­
scribers. These plants have given such ex­
cellent economical and technical results that a 
large number of committees have visited them 
for the purpose of studying the Ericsson methods, 
and later introduced these methods in their res­
pective administrations. This explains the fact 
that the Ericsson system has been so widely 
adopted by telephone concerns both in and out­
side of Europe. 

The purpose of this article is to give the rea­
ders of the Review a short account of the Erics­
son system for building outside plant, and espe-

* Purchased by the Swedish government in 1918 and 
incorporated with its own net. 

cially as regards the distribution of cables. Certain 
special types of terminal boxes, etc, used in 
conjunction therewith, will be more fully described 
in a future article. 

The most salient feature of the Ericsson system 
is the use of cross-connecting points in the cable 
net and a strictly applied system of decimal division 
for both cables and junction boxes. Cross-con­
necting points have been introduced for the pur­
pose of reducing the first cost, as they make a 
reduction of the cable sections possible. A sub­
division according to the decimal system makes 
possible a simple and systematic classification 
of the lines, this, in turn, being a necessary re­
quisite for the rational operation of a plant. 

The advantages offered by cross-connections 
in the cable net are best illustrated by means 
of a practical example. 

When, in a city with a modern telephone plant, 
a new block of houses is built, the new tenants 
demand that their telephones shall be installed 
already on the day they move in, in spite of the 
fact that they, as a rule, have given notice of 
change of abode or subscribed to their phones 
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not more than two weeks previously. In many 
places, the terms on which the concession has 
been granted stipulate that a telephone instru­
ment shall be installed and connected up within 
a certain short time after the signing of a con­
tract between the subscriber and the operating 

K 4 Fig. 1. Main Jumpering Cabinet, with Total Capacity for 600 In­
coming and 780 Outgoing Lines. 

Made also for 300,390 Lines. 

company. It is necessary, therefore, that the 
cable net be built in a manner to permit the con­
necting up of a subscriber on short notice, no 
matter where he may be located. 

The concentration of cable work, also, is de­
sirable from a purely economical point of view, 
the carrying out of an extensive piece of work 
all at one time being generally much cheaper 

than to divide it up into several stages. When 
building a new or rebuilding an old cable di­
strict, it is generally safe to provide the same 
with a number of extra lines corresponding to 
a normal 2-years increase in the number of sub­
scribers, as the profits gained through the concentra-

K 5 Fig. 2. Pole Jumpering Cabinet, Total Capacity, 100 
Incoming and 130 Outgoing Lines. A Part of 

the Incoming Lines may be led through 
the Conduit on the left Side of the 

Cabinet directly to a Standard 
mounted on the same 

Pole. 

tion of the work should greatly exceed the loss 
of interest. A normal increase in the number of 
subscribers during the intervening time, therefore, 
should be amply provided for merely by the 
extension of the individual subscribers' lines. 

If we assume that the above-mentioned block 
of houses contains 1,000 flats or apartments, 
there shall be provisions made for the simple 
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and economical connecting up of a telephone in 
any of these apartments. 

at the exchange will have to be tapped and the 
branch cables carried to conveniently placed dis-

Fig. 3. Same Cabinet as in Fig. 2, mounted 
on Pole. 

Previous experience should make it possible 
for the operating company to estimate how many 
of these 1,000 possible 
subscribers will take 
advantage of this faci­
lity. In the above 
example we will as­
sume this number to 
be 50 % or 500 sub­
scribers. 

The yearly increase 
in subscribers is as­
sumed to be 10 %'. 
According to the a-
bove, therefore, cables 
should be extended 
for 600 subscribers. 

If cross-connecting 
in the cable net is not 
resorted to the out­
going cables from the 
main distributingframe 

K 8 Fig- 5. Four Jumpering Cabinets mounted on the same Roof Standard. 
They are interconnected by means of Horizontal Conduits, 

thus forming a Distributing Unit. A Number 
of Lines may be led up through 

the Vertical Conduit for 
Direct Distribution. 

K 7 Fig. 4. Incoming and Outgoing Sides of Jumpering Cabinet 
for mounting on Roof Standard. Total Capacity, 

100 Incoming and 130 Outgoing Lines 
(See also fig. 5). 

tribution boxes from which the individual lines 
may be extended. 

Since it is impossible to determine with 
any degree of certainty how future subscri­
bers will be distributed and where the distribu­
tion boxes had best be placed, 600 connecting 
points will naturally not be sufficient. On the 
contrary, experience shows that it is necessary 

to have a decidedly 
larger number avail­
able. If they are too 
closely figured, it may 
often be necessary 
to carry an individual 
subscriber's lineagreat 
distance, this being ex­
pensive and often cau­
sing confusion in the 
network. As a rule, 
it is wise to figure 
with 60 % more con­
necting points than 
the actual number of 
subscribers. In this 
case, therefore, 800 
would be required. 

According to the 
Ericsson system, every 
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exchange district is divided up into a certain 
number of cable distribution areas, more commonly 

called »cabinet areas». These have definite boun­
daries and are fed by one or more main cables, 

K !o Fig. 7. Terminal Box, for Distribution 
of 10 Lines by means of 2-con-

ductor Lead Cable. 

Fig. 6. Indoor Jumpering Cabinet. Total Capacity, 100 
Incoming and 130 Outgoing Lines, 

Tig. 9. Pole Distribution Cabinet with Carbon Protectors, for 
Distribution of 30 Open Lines. 

K it Fig. 8. Pipe Standard Terminal Box, 
for Distribution of 10 Open Lines, 

mounted on Pipe Standard. 

Fig. 10. Pole Terminal Box for Distribution 
of 10 Open Lines. Furnished also with 

Carbon Protectors or Fuses. 

K 6 

K 12 

K 13 
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which terminate in a jumpering cabinet. The sizes 
of these cabinet areas vary according to existing 
local conditions. In Stockholm, for instance, only 
two different types of cabinets are used, for a 
maximum of either 300 or 600 subscribers. In 
smaller telephone nets, or where the subscribers 
are sparsely distributed, smaller cabinets are used. 

A cabinet area for a total of 300 subscribers 
is schematically shown in fig. 11 and includes 
most of the existing types of cabinets and ter­
minal boxes used by L. M. Ericsson. In actual 
practice, of course, no such diversity of types or 
designs is ever used within the same area. They 
have been included in this case, however, to 
show how readily the system may be adapted 
to various types of construction. 

A 300-pair main cable (G) is led from the main 
distributing frame (A) at the exchange and ter­
minates in a jumpering cabinet (B). Here the main 
cable is connected to three 100-pair cable heads, 
each one mounted with 10 porcelain terminal 
bases. The cabinet contains additional space for 
39 such terminal bases, mounted on cable heads 
for 1, 2, 3, 4, 5 or 10 bases. These cable heads, 
in turn, are connected to primary outgoing cables. 
The jumpering is done by means of rubber in­
sulated jumper wires. 

Secondary distributing cables (H) are led di­
rectly from the main jumpering cabinet — cabi­
net No. I — to the buildings in its immediate 
vicinity and terminate in distribution cabinets 
or 10-pair terminal boxes (C). Primary distribu-

Fig. 11. Schematic Diagram of Cable Distribution Area. 
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ting cables (J) are led to the other buildings or 
groups of buildings and terminate in smaller 
jumpering cabinets (D), which are termed »No. 
II cabinets». A number of lines (F) may be led 
from these cabinets directly to roof standards for 
open wire distribution. All the other lines are 
jumpered to secondary distributing cables (K) 
which terminate in distribution cabinets or 10-pair 
terminal boxes (E). 

Thus we find that the above described cabinet 

A. Main distributing frame. 
B. Main jumpering cabinet, termed »area cabi­

nets» or »No. I cabinets». 
C. Distributing cabinets and terminal boxes, be­

longing to No. I cabinet. 
D. Jumpering cabinets, belonging to No. I cabi­

net. These are called »No. II cabinets» and 
constitute the secondary cross-connecting point 
within the net. Additional jumpering cabinets 
are sometimes used, which are then called 
»No. Ill cabinets». 

E. Distribution cabinets and terminal boxes, be­
longing to No. II cabinets. 

F. Lines, led directly from No. II cabinet, and 
connected to the open net by means of rubber 
insulated wires. 

G. Main cables. These go out from the main 
distributing frame and terminate in the main 
jumpering cabinet. 

H. Distributing cables, secondary, belonging to 
No. I cabinet. 

J. Distributing cables, primary, belonging to No. 
I cabinet. 

K. Distributing cables, secondary, belonging to 
No. II cabinets. 

a. Jumpering cabinet (see fig. 1) made for 300 
or 600 incoming lines and for 390 or 780 
outgoing lines respectively. 

area has been subdivided into four smaller secon­
dary cabinet areas. 

If cross-connecting were not resorted to in 
the above example, it would have been necessary 
to carry 480 lines out from the main distri­
buting frame to attain the same number of 
connecting possibilities. This would mean an 
increase of at least 50 % in the first cost of 
both main cables and cross-connecting facilities 
at the exchange. 

b. Jumpering cabinet for mounting on iron stan­
dard, for 100 incoming and 130 outgoing 
lines. (See figs. 4 and 5). 

c. Pole jumpering cabinet, for 100 incoming and 
130 outgoing lines. (See figs 2 and 3). 

d. Indoor jumpering cabinet, made in three sizes, 
for 50,80, 100/130 and 100 260 incoming and 
outgoing lines respectively. (See fig. 6). 

e. Terminal boxes, for the distribution of 10 
lines by means of 2-conductor lead covered 
cables. (See fig. 7). 

f. Pipe standard terminals, for the distribution 
of 10 open lines. (See fig. 8). 

g. Pole arrester cabinet, made in two sizes, for 
30 and 50 lines resp. Furnished with either 
carbon arresters or fuses. (See fig. 9). 

h. Pole terminal, for the distribution of 10 open 
lines. (See fig. 10). 

Numbers 5, 8, 10, etc. denote number of out­
going lines from the various cabinets. 

300 (294) denotes capacity of cable and number 
of occupied lines respectively. 

300/390 denotes capacities of jumper cabinets on 
incoming and outgoing sides respectively. 

B. K. 

DEFINITIONS FOR ACCOMPANYING DIAGRAM, FIG. 11. 
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Automatic Switching for Private Telephone Exchanges. 

When speaking of private telephone exchanges 
we generally mean exchanges which pro­

vide a means of communication between the 
various departments of an office or factory, or 
within any restricted area. Such a plant may 
be without any means whatever of communica­
tion with other nets, or may be furnished with 
P. B. X. lines for public exchange facilities. 

A direct result of the increasing popularity of 
the telephone is a growing demand for private 
telephone exchanges. The efforts being made 
to reduce operating expenses by replacing manual 
labour with all manner of mechanical devices, in 
telephony as well as in other fields of technical 
endeavour, have naturally also been applied to 
private telephone systems. The result of these 
efforts now lies before us in the form of the 
private automatic exchange. 

When selecting a system for a private exchange, 
the choice lies principally between three different 
systems, i. e. the manual system, with an operator for 
making the necessary connections, the intercommu­
nicating system, and the full automatic system. 

The manual system is undoubtedly the most 
convenient from the user's point of view, as all 
the switching operations are handled by telephone 
operators. In such cases where traffic is so 
light that an operator's spare time may be used 
to advantage for other work, or where certain 
unusual conditions absolutely require the use 
of an operator, the private manual exchange is 
still fully justified. On the other hand, we find 
that the manual system is not without its 
disadvantages. For instance, there are cases where 
it would be very desirable to have the telephone 
service at one's disposal outside of the regular 
office hours, but where the added cost of extra help 
makes such an arrangement out of the question. 

The intercommunicating system eliminates the 

disadvantages of the manual system in so far 
that the user is not dependent on the services 
of an operator, but is able to make all the 
necessary switching manipulations himself. The 
telephone instruments used with such a system 
are of a very intricate construction, however, and 
the cost of the plant is relatively high. Since 
all of the lines must pass through each telephone 
instrument, we find that the total cost increases 
very rapidly with an increase in the number of 
lines. Thus, the total number of telephone in­
struments must be kept within certain limits from 
a technical as well as from an economical point 
of view. Furthermore, on account of the ex­
pensive wiring, the intercommunicating system 
is suitable only where the distances between the 
various telephones are comparatively short. 

It will, in all probability, be found to one's ad­
vantage to equip a private telephone exchange 
with automatic switching, provided that no spe­
cial features or unusual requirements render this 
impossible. L. M. Ericsson's have constructed three 
different automatic systems for private exchanges, 
short descriptions of which will here be given. 

All three of these systems are equipped with 
switching devices of exactly the same type as 
the preselectors in Ericsson's system for auto­
matic distribution, i. e. 25-point step by step 
cylinder switches. 

Two switches of the above mentioned type 
are shown in fig. 1, the one with its cover 
removed. A cylinder switch is composed of the 
following parts: 

The base plate BP, on which the switch is 
mounted. This base is formed out of a strip of 
steel with the two long edges bent up and is 
usually of sufficient length to accomodate 10 
switches, the strip being fastened to the rack 
by means of the slots U. 
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The contact bank, which is cylindrical and 
within which the contact brushes rotate. Each 
contact section is composed of an unbroken ring 

of metal, to which the incoming line is connected, 
and 25 metal contacts, arranged in the form of 
a circle, to which 25 outgoing lines are connec­
ted. The switches are termed 4-terminal, i. e. 
they are composed of 4 contact sections, their 
respective metal rings and rows of contacts being 
placed side by side with alternate layers of in­
sulating material, thus forming a hollow cylinder. 

The contact brushes, which are four in number, 
i. e. one for each contact section. They are 
mounted on the shaft S by means of a holder 
of insulating material, each brush forming a me­
tallic connection between the metal ring and the 
contact which corresponds to the position in 
which the switch has been set. 

The driving mechanism, consisting of the electro­
magnet VM, the armature A to which the feed 
and locking pawls are affixed, the ratchet wheel 
PW on the shaft S, and the spring F with the 

roller R, for restoring the armature to normal 
when the magnet coil VM de-energizes. 

20-line automatic exchange, type OL 20. 

This type of switchboard is intended for very 
small exchanges with a maximum of 20 lines. 
The principle of the system is clearly shown in 
fig. 2. 

The exchange has 5 so-called cord circuits, 
S1 to S5, each one consisting of a line finder 
LF, a connector C and the necessary relays SR. 
The function of the line finder is to find the 
calling line and connect up the same to an idle 
cord circuit. The connection to the called line 
is accomplished by means of the connector. 

All of the subscribers' lines - - each one of 
which is provided with a line relay LR — are 
connected to the contact banks of the line finders 
and connectors. Since an exchange is equipped 
with 5 cord circuits, it follows that 5 conversa­
tions may be in progress at the same time. 

The telephone instruments are of the common 
battery type with finger dials for the dialling of 
the desired number. Each telephone is also 
provided with a key for the sending out of a 
ringing signal to the called number, this system 
being equipped with so-called battery ringing, 
requiring the calling subscriber himself to give 
a ringing signal after the dialling of the number. 

Fig. 2. 

The system functions in the following manner: 
The calling subscriber removes his receiver 

from the cradle, causing his line relay and a 
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common starting relay to energize. All the line 
finders which happen to be idle at the moment 
are set in motion to find the calling line. The 
line finders have no definite starting position. They 
are actuated by means of a common impulse-
sending device consisting of two relays connected 
as shown in fig. 3. 

VRl and VR., are two slow-acting relays. 
WR is the driving magnet of a selector and is 
parallelled with a condenser of 2 mf capacity 
so as to eliminate sparking. This arrangement 
functions in the following manner: 

The energizing of the starting relay SR closes 
a circuit over the magnet coil WR and the slow-
acting relay VR2 and the latter energizes. This 
current, however, has not yet the power to actuate 
the stepping magnet WR. Relay VR1 is brought 
in circuit over the contact in VR2. Nega­
tive is connected directly to the stepping magnet 

WR, thereby causing it to actuate its armature. 
VR2 is simultaneously shorted and de-energizes. 
The circuit through VR1 is broken, causing this 
relay to de-energize, thus releasing the armature 
of the stepping magnet. Relay VR., is again 
energized. VR1 is brought in circuit, this latter, 
in turn, connecting negative to the stepping 
magnet and short circuiting VR2 and so forth. 
For each time the armature of the stepping magnet 
is released, the brushes of the selector are stepped 
forward one step. This movement continues 
until the current is cut off by the connecting 
relay BR of the cord circuit. 

A frequency of about 20 impulses per second, 
which is the most suitable for the driving of the 
selectors, may be attained by giving the relays 
VR1 and VR2 a properly balanced adjustment 
and speed of action. 

The first line finder whose brushes make con­
tact with the terminals of the calling line stops, 

thus closing the circuit simultaneously with the 
energizing of the connecting relay and the 
cutting off of the current to the stepping 
magnet. The other line finders immediately stop 
and are in readiness to start hunting again as 
soon as a new call is originated. 

The subscriber calls a desired number by 
means of the dial on his telephone instrument, 
whereby a series of impulses — consisting of 
breaks in the current passing through the sub­
scriber's line and instrument — are sent out. 
These impulses are received by the impulse relay 
of the cord circuit, and are re-transmitted directly 
to the stepping magnet of the connector over a 
contact in this relay. The connector, which has 
a definite normal position, is then stepped forward 
a certain number of steps corresponding to the 
dialled number, coming to rest opposite the 
terminal of the called line. 

After the dialling of the desired number, the 
calling subscriber depresses his ringing key. If 
the called line is disengaged, the final stage of 
the switching process is accomplished over the 
connector's connecting relay and a ringing signal 
is sent out. This signal is heard by the calling 
subscriber in the form of a humming tone. If, 
on the other hand, the called line is busy, no 
connection takes place and no ringing tone is 
heard. 

The called subscriber's bell rings as long and 
as often as the ringing key is depressed. 

When the conversation is ended and the 
speaking parties replace their microteiephones, 
the connector is automatically restored to normal 
and the cord circuit is in readiness to handle a 
new call. 

The calling dials used with this system are of 
the standard type with the exception of the number­
ing, which differs from that ordinarily used. Instead 
of being numbered 1,2 9, 0, the dials 
for the automatic system OL 20 are numbered 
0, 9 — — 2, 1, in order to make pos­
sible a simple numbering of the lines without 
necessitating the use of a special dial with 20 
or 25 numbers. The lines are numbered from 
0 to 19. For a connection to the line 0, the 
connector is set to position 1, for a connection 
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to line 9, it is set to position 2, etc. Thus in 
the contact fields of the connectors the lines 
occur in the following order: 0, 9 — 2, 1, 
10, 19 12, 11. 

K 14 Fig. 4. 

Since the selectors have 25 contact positions, 
the OL 20 system may be extended — if so 
desired — so as to include 25 lines. The numbers 
of the last 5 lines, however, must contain 3 digits 
each, i. e. 110, 119, 118, 117 and 116. 

A switchboard OL 20, enclosed in an oak 
cabinet for mounting on the wall, is shown in 
fig. 4. To the extreme left we see the strip 
with the 10 selectors, i. e. 5 line finders and 5 
connectors. The 5 cord circuit relays and the 
common relays are placed on the right hand side. 

A power plant consisting of one or two 24-
volt storage batteries is required for this plant, 
for which charging equipment, suited to the 
existing conditions, can be furnished. 

Automatic exchange, type OL 100. 

The OL 100 system is intended for exchanges 
with a maximum capacity of 100 lines. The prin­
ciple of the system is schematically shown in 

fig. 5. The lines are brought together in groups 
of 25, each such line group being connected to 
the multiple contact banks of a number of line 
finders LF and connectors C. The number of 
line finders and connectors per group has been 
determined at 5 as this number corresponds to 
the requirements of a normal traffic and permits 
5 simultaneous outgoing calls from and 5 incoming 
calls to the group in question. Should the neces­
sity arise, however, it is possible to increase the 
number of line finders and connectors to corres­
pond to the existing requirements in each special 
case. 

Each line finder is connected directly to a group 
selector GS. A line finder together with its 

group selector and relays constitutes a unit, called 
a cord circuit. Each group of 25 subscribers' 
lines, therefore, has 5 cord circuits. 

The contact banks of the group selectors, which 
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are parallelled over all the group selectors in the 
exchange, are divided into a number of groups 
corresponding to the number of subscribers' line 
groups. Thus, if the exchange is built for 100 
lines, it follows that there are 4 such groups. 
The multiples of the group selectors are joined 
to the connectors by means of trunk lines. Thus, 

Each cord circuit is connected to a register R 
so that the cord circuits No. 1 in all the groups 
are connected to a common register R1 the cord 
circuits No. 2 to a register R2, and so forth. 
A 100-line exchange usually contains 5 registers 
all of which, in turn, are connected to a common 
group relay GR. 

Fig. 6. 

the group selector multiple of a 100-line exchange 
with 5 connectors per group of subscribers' lines 
contains 4 x 5 = 20 outgoing lines. The five 
remaining contact positions of the group selectors 
are utilized for busy signalling, the cutting out 
of short circuited lines, connections to central 
exchange lines, etc. 

The function of the registers is to receive and 
register the numbers which are dialled on the sub­
scriber's telephone instruments and to determine 
or mark the positions to which the group selec­
tors and connectors shall be set so as to effect 
connections with the registered numbers. This 
marking is accomplished by means of the above-
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mentioned group relays, which also may be termed 
marking relays. 

The registers consist entirely of relays, and 
are usually constructed for 2-digit numbers. By 
adding a few relays, however, it is possible to 
register 3-digit numbers as well, thus increasing 
the capacity of the exchange to over 100 lines. 

As the principle on which the design of 
this register is based is comparatively new, 
a description of the same may be of in­
terest. In fig. 6 IR is the impulse relay which 
receives the impulses produced by the dialling 
of a number. The dials are numbered in the 
usual manner, i. e. in the order 1, 2 9, 0. 
When digit 1 is dialled, the impulse relay IR de-
energizes and ener­
gizes once, twice 
for the digit 2, and 
finally, ten times for 
the digit 0. 

TR1 is the regis­
ter's releasing relay, 
this relay being con­
nected up simul­
taneously with the 
connecting of the 
register to the call­
ing subscriber and the energizing of the impulse 
relay. On account of its slow action, this relay 
remains energized even during the short breaks 
in its holding circuit, produced when the 
relay IR alternately releases and attracts while 
receiving impulses from the subscriber's dial. The 
relay TR1 does not de-energize until the connec­
tion between the subscriber's line and the re­
gister in broken, causing the impulse relay to 
return to normal. TR2 is the register's switching 
relay and, like TR1 is slow-acting. It energizes 
at the same moment as the first impulse causes 
IR to release, and remains energized during the 
whole first series of impulses. Only when this 
train of impulses is ended and IR again is con­
tinuously attracted, does it de-energize, and is 
again re-energized simultaneously with the sending 
out of the train impulses caused by the dialling 
of the second digit. 

RR1 RR2, RR3 and RR4 are counting relays 

which register the impulses with the aid of the 
controlling relays KR1 and KR2. 

The functioning of the register while receiving 
and registering the impulses produced by the diall­
ing of a digit — consisting, as already mentioned, 
of one breaking and one closing of the circuit 
through the impulse relay IR — is briefly as follows: 

When the register is brought into the circuit 
and IR energizes, TR1 is also energized. TR2 
energizes when IR de-energizes, at the beginning 
(break of circuit) of the first impulse. When IR, 
at the end (closing of circuit) of the first impulse, 
is again energized, the coil a of relay RR1 is 
brought in circuit and this relay energizes. When 
IR de-energizes at the beginning of the second 

impulse, the coil a 
of relay RR, is 
brought in circuit 
and this relay ener­
gizes, RR1 being 
simultaneously held 
through the resis­
tance r1 its winding 
b, and over the con­
tact in TR1. When 
IR again energizes 
at the end of the 

second impulse, relay RR1 is short-circuited and 
de-energizes. RR., is now held through the 
resistance r2, its winding b, and over the contact 
in TR1 

Relay RR, is short-circuited at the beginning 
of the third impulse and de-energizes, relay RR1 

energizing at the end of the third impulse, after 
which RR1 and RR2 alternately energize and 
de-energize until the train of impulses of the 
first digit is ended. Thus we find that relay IR 
attracts and releases once for each complete im­
pulse, while RR1 and RR2 either attract or release 
once, two impulses being required if, for instance, 
RR2 is to attract and release once. The number 
of impulses is thereby reduced to one half, and 
by placing a switching contact on RR2 and 
connecting the same to the relays RR3 and RR4 
in the same manner as the contact of impulse 
relay IR is connected to RR1 and RR2, still 
another similar reduction may be accomplished, 
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whereby the relays RR3 and RR4 will require 
4 impulses to attract and release once. By con­
necting the controlling relays KR1 and KR2 as 
shown in fig. 5, it is possible to register the 
impulses produced by the calling dial. Thus the 
relays RR3 RR4 KR1 and KR2 may form 10 
different combinations corresponding to the num­
ber of impulses received by IR, and ten different 
circuits are formed — each corresponding to a 
digit — by placing spring groups on these relays. 
(These spring groups are actually placed on 
special auxiliary relays, i. e. the above-mentioned 
group or marking relays, as it is impracticable 
to build relays with such a large number of 
spring groups.) 

Fig. 7 shows schematically which relays are 
energized for the various impulses. The figures 
denote the number of impulses transmitted by the 
finger dial and received by the impulse relay 
IR, each impulse consisting of one breaking 
and one closing of the circuit. The heavy lines 
indicate that the relays are energized, and the 
fine lines that they are de-energized. 

As shown by the contact combinations for 
the 10 different circuits (see fig. 6), relays RR1 
and RR2 do not take part in the final marking 
of the figures, but may be switched over so as 
to take part in the marking of the figures for 
both the tens and units. By mounting switching 
contacts on relay TR2 and connecting these to 
two relays similar to RR1 and RR2, a switching 
over from the marking of tens digits to the 
marking of units may be effectuated. Also, the 
dial tone which is sent back to the calling sub­
scriber at the connecting up of the register may be 
discontinued after the first digit has been dialled. 
Lastly, when the units digit has been registered, 
a circuit may be formed which serves to connect 
the register to the marking relays — common 
to all the registers —, causing these to energize 
and form a combination corresponding to the 
dialled and registered number. Since this circuit 
may be formed for only one register at the 
time, it is carried over the contacts of relays 
belonging to the various registers and is ar­
ranged so that it cannot be closed from a 
register until the common relays have been 

restored to normal following a previous switching 
operation. 

In the OL 100 system, neither line finders, 
group selectors or connectors have definite starting 
positions, but remain standing in the positions 
occupied at the close of the previous switching 
operation. The intermittent direct current with 
which the selectors are actuated is produced over 
impulse relays according to the principle described 
in connection with the OL 20 system. 

The process of establishing a speaking circuit 
between two subscribers is briefly as follows: 

When the calling subscriber removes his micro-
telephone from the cradle, this subscriber's line 
relay and a starting relay — common to all the 
25 lines within the group — energize. All the 
idle line finders belonging to this group and 
whose registers also are idle, are now actuated 
over this starting relay. The line finder which 
first reaches a terminal of the calling line connects 
up and the other line finders immediately stop 
hunting. 

The calling subscriber is now connected to a 
cord circuit and a register over the line finder, 
this being announced by the sending out of a 
dial tone through the receiver of the telephone. 

The connected cord circuit is now blocked to 
further calls until the conversation is ended. The 
register is occupied and blocked during the time 
required for the registering of the dialled number. 
All the other cord circuits connected to this 
register are also indicated as busy during this 
interval, but are again released as soon as the 
register has completed its function. 

As soon as the calling subscriber hears the 
dial tone, he may begin to dial the desired number, 
which is then received and registered by the 
register. When this is accomplished, the register 
is connected to the above-mentioned marking or 
group relays OR. Should these relays be occupied 
at the time, the register will have to wait until 
they again are idle, when the connection will 
immediately take place. 

The function of the marking relays, as already 
mentioned, is to denote positions in the contact 
banks of the connectors, which correspond to 
the dialled number. For an exchange with 100 
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2-digit numbers, therefore, there are 10 relays for 
marking the tens digits, each relay having 10 
contacts for marking the units and one contact 

over the contact of this relay which corresponds 
to the units digit. This marking is also led over the 
cut-off relay of the line in question to test whether 

Fig. S. 

over which is marked that group in the contact 
bank of the group selector, to which the call is 
to be directed. 

The common relays are actuated at the same in­
stant in which they are connected to the register. 
The tens relay, corresponding to the tens digit, ener­
gizes and the marking of the subscriber's line in 
the contact banks of the connectors takes place 

the line is idle or busy. The following two 
alternatives can occur: 

a. The line is idle. 

The group selector is set in motion and con­
tinues hunting until the first idle line is found 
in the group denoted by the marking relays. 
When this is accomplished, the group selector 
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is connected and the connector is set in motion, 
and continues hunting until the contact position 
marked over the group relays has been reached. The 
connection to the subscriber's line is now com­
pleted and a ringing signal is sent out. The 
ringing current is supplied by means of a pole 
changer mounted on the switchboard. A speaking 
circuit is now established, and the common relays 
as well as the relays of the register are restored 
to normal and are in 
readiness for the next 
switching operation. 

b. The line is 
busy. 

Should the dialled 
number be busy, the 
marking in the contact 
bank of the group 
selector will take place 
over a special contact 
to which a busy signal 
line is connected. On 
being set in motion, 
the group selector, 
therefore, is directed 
to this position, and 
the calling subscriber 
receives a busy signal. In this case, no con­
nector is set in motion. 

When a conversation is ended, both the cord 
circuit relays and the subscribers' relays are 
restored to normal. 

The OL 100 system is arranged so that sub­
scribers' lines can be equipped with service 
meters, if desired. 

This system is equipped with so-called periodic 
ringing, which continues until the called sub­
scriber answers or, if no answer is obtained, 
until the calling subscriber replaces his micro-
telephone, thereby breaking the connection. On 
the other hand, the ringing signal of the OL 
500 system described here below consists of but 
one single signal of about 1 1/2 seconds' duration. 
Automatic exchange, type OL 500. 

The private automatic exchange of the OL 
500 system is specially adapted for larger establish-

Fig. 9. 

merits such as warehouses, offices, banks, facto­
ries, etc., and also for small communities. Theoreti­
cally, an exchange of this type can accomodate 
an unlimited number of lines. From a practical 
point of view, however, the number of lines is 
limited by the number of simultaneous conversa­
tions, these latter being limited to 24 by the 
scope of the selectors; the size of the exchange 
with regard to the number of lines is thus de­

pendent on the inten­
sity of traffic. The 
24 cord circuits for 
which the various OL 
systems are built are 
capable of carrying 
a load of 780 speaking 
minutes per hour under 
the assumption that 
two calls per thousand 
are lost on account 
of an insufficient num­
ber of switching de­
vices. With light traffic 
amounting to say 1 1/i 

calls per subscriber and 
hour, each call with a 
mean length of approxi­
mately 1 min.,the num­

ber of lines may run up to 500. For plants 
with comparatively heavy traffic, for instance 3.8 
calls per subscriber and hour, each call with a 
mean length of 1 min., the corresponding figure 
will not exceed 200. 

Fig. 8 shows an automatic switchboard of the 
type OL 500, consisting of: 
a. A service rack, shown at the extreme left. 

This rack contains the following switching 
devices: 

The necessary relays for 24 cord circuits. 
» » » » 4 registers. 

Common relays for the marking and testing 
of the called lines, ringing relays, etc. 

This rack also contains a panel with 
instruments, fuses and switches for the 
charging and discharge of the necessary 
storage batteries, and a pole changer for pro­
viding the ringing current. 
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b. A subscribers' line rack in bays of 50 lines 
each. The switchboard shown in fig. 8 con­
tains two such bays. Each subscriber's line 
is furnished with a set of 3 relays, i. e. a 
line relay, a connecting relay and a ringing 
relay, together with a cord circuit selector 
over which connection to one of the 24 cord 
circuits takes place. 

During a subsequent extension, additional bays 
may be added to the subscriber's line rack without 
disturbing the service. Also, these additions can 
be made in small units of say 10 lines. 

In such cases, where the traffic is so light that 
24 cord circuits are not required, a service rack 
with equipment for a lesser number, for instance 
6, 12 or 18, is furnished, whereby the first cost 
is considerably reduced. 

The principle of the OL 500 system is shown 
in fig. 9. To the extreme left are shown the 
incoming subscribers' lines 101 to 219 with 
their relays AR and selectors S101 to S219. The 
contact banks of the selectors are parallelled and 
connected to 24 cord circuits 1 to 24. SR1 to 
SR24 are the cord circuit relays. The cord circuits 
form 4 groups of 6 lines each, each group with 
one register Reg. As in the OL 100 system, 
the function of the registers is to receive and 
register the dialled numbers and to direct the 
setting of the selectors. 

A register is built up entirely of relays, on the 
same principle as for the exchange OL 100, but 
is here indicated by 4 selectors for the sake of 
simplicity. Also, the registers on the earlier types 
of switchboards were actually composed of 
selectors. 

The function of SOR is to successively connect 
up the number selectors Re100 Re10 and Re1 

The selector Re100 is set during the connecting 
of the hundreds digit. 

The selector Re10 is set during the connecting 
of the tens digit. 

The selector Re1 is set during the connecting 
of the units digit. 

The contact banks of the number selectors are 
connected to the marking relays WR. For in­
stance, if the exchange is built for 300 lines, 
there will be 3 relays WR100, i. e. one relay for 

each one hundred lines, these relays being con­
nected to the terminals 1, 2 and 3 in the hundreds 
selectors Re100. 

Each relay WR100 has 10 contacts 1 to 0, 
over which the relays WR10 — for marking the 
tens digits — are connected up. This connecting 
also takes place over the contacts 1 to 0 of the 
tens selector Re10. 

Each tens relay WR10 has 10 contacts 1 to 0 
for the final marking of the dialled number. 
These contacts are connected to the contacts 1 
to 10 of the units selector Rel and to the line 
relays AR. Thus, contact number 9 of the tens 
relay RW10 which is energized over the hundreds 
relay WR.200, is connected to line 219, etc. Thus, if 
the exchange is built for 300 lines, there are 3 
hundreds relays and 3x 10 tens relays, each with 
10 contacts, each such contact in the units relays 
being connected to the relay of the subscriber's 
line which has the corresponding number. 

We will assume, for example, that subsriber 
101 intends to call up subscriber 219. The 
switching process will then briefly be as follows: 

Subscriber 101 removes his microtelephone, 
causing the line relay to energize and the selector 
S101 to start hunting a disengaged cord circuit 
within a group whose register happens to be 
idle. For instance, let us say that the selector 
finds cord circuit No. 3 to be idle and makes 
a connection, causing a simultaneous connecting 
up to the register. The calling subscriber receives 
a dial tone, indicating that the connection has 
been made and that the dialling of the desired 
number may commence. 

The switching device SOR stands connected 
up in position No. 1, the hundreds selector Re100 

being set to position No. 2 when the hundreds 
digit 2 is dialled. During the interval between 
the dialling of the first two digits, SOR is ad­
vanced to position No. 2. The tens digit 1 is 
now dialled, causing the tens selector Re10 to 
be set to position No. 1. SOR is now advanced 
to position No. 3, and when, finally, the units 
digit is dialled, the units selector Re1 is set to 
position No. 9. When the whole number has 
been registered, the register is connected up to 
the relays WR, common to the whole exchange. 
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Should these relays be momentarily engaged, 
the register will wait until they again become 
disengaged. 

The registering of the number 219 by the register 
now causes the corresponding marking relays, i. e. 
the hundreds relay WR200 and the tens relay WR10 

to energize, the marking of a call on the subscri­
ber's line 219 being effected over the register's 
contact No. 9. Assuming that this line is idle, 
its selector S219 is then set in motion, and stops 
when it has found the cord circuit to which the 
calling subscriber 101 has been connected, in 
this case circuit No. 3. The connection between 
the subscribers 101 and 219 is now established 
over the circuit denoted by heavy lines in fig. 9. 
A ringing signal is sent out to the called sub­
scriber over the ringing relay of his line, and 
the calling subscriber hears this signal in his 
receiver in the form of a humming tone. Should 
the desired line be engaged, its selector, naturally, 
is not set in motion, as this would mean a 
breaking of the conversation in progress. Instead, 
a busy signal is sent back to the calling subscriber. 

The ringing current is supplied by a pole-
changer, which is started by means of relays at 
the making of a call. 

The Italian government has recently passed a 
decision providing for the granting of private 

concessions for operating all of the telephone 
nets in the country — with the excepting of 
longer toll lines. 

According to this plan, the entire country was 
divided up into five zones and the concession 
for each such zone was made the subject of 
public competition. A consolidated group of 
business interests, formed by L. M. Ericsson and 
comprising, among others, the Fatme telephone 
company of Rome (this company carries on its 
activities in cooperation with L. M. Ericsson) 
Stockholm's Enskilda Bank, AB. Svenska Han-
delsbanken in Stockholm and Hambro's Bank 

At the same moment as the register and the 
marking relays have completed their functions, 
they are restored to normal in readiness for the 
next switching operation. The cord circuit relays 
de-energize when the conversation is ended and 
both subscribers have replaced their micro-
telephones. 

The current for driving the selectors is supplied 
over impulse relays in a manner similar to that 
described in connection with the OL 20 system. 
The selectors do not have any definite starting 
positions. The selector of the calling subscriber's 
line hunts for and connects itself to an idle cord 
circuit, and the selector of the called subscriber's 
line is stepped forward and connected to the 
same cord circuit. 

The power plant for an OL 500 exchange 
consist of 2 24-volt storage batteries, and the 
charging equipment should be adapted to existing 
conditions at the place of erection. 

All of the three above described systems may 
be furnished with public exchange facilities. 
These facilities can be arranged in various ways, 
depending on which special features or require­
ments are to be complied with in each different 
case, and will be dealt with in a separate article. 

G. G. 

in London, were successful in obtaining a 50-year 
concession for the zone comprising southern 
Italy and Sicily, the cities of Naples, Palermo and 
Messina, among others, being located in this 
zone. The concession includes also the suburban 
traffic within this district. The concessions for 
the other zones have been granted to groups 
of local Italian business interests, some of which 
have already made arrangements for securing the 
benefit of L. M. Ericsson's wide technical experience. 

The above-mentioned zone has about 22,000 
subscribers at the present time and the existing 
net is to be modernized and developed by the 
concessionary in accordance with present day 
requirements. 

L. M. Ericsson obtains Concession in Italy. 
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The L. M. Ericsson Water-tight Microphone Capsule. 

During the late nineties, L. M. Ericsson con- was improved upon so that all of the various 
structed a water-tight microphone with parts were mounted in a removable capsule. This 

1 2 3 4 5 6 7 8 9 10 11 

Fig-

carbon granules which has been patented 
nearly all the civilized countries of the world, 
sound reproducing qua­
lities were excellent and 
it was used exclusively 
for several years. Its con­
struction, however, was 
such that all of its com­
ponent parts were moun­
ted directly in the outer 
case, and for this reason 
it became water-tight only 
after the microphone case 
had been screwed to­
gether. 

Later, this construction 

in arrangement offered many advantages, especially for 
Its maintenance men who, when repairing telephone 

instruments at the sub­
scriber's stations, were 
able to substitute a new 
capsule for a damaged 
one by means of just a 
few simple manipulations. 
The trouble could be 
easily remedied later on 
in the repair shop. With 
the previous construction, 
such repair work could 
not be done without 
a great deal of inconve­
nience. 
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The earliest designed capsule, however, did not 
prove entirely satisfactory when called upon to 
withstand the injurious effects of very damp lo­

ng. 3. 

calities. Under such unfavourable conditions it 
was impossible to keep the carbon granules ab­
solutely dry; they caked together and were attacked 
by erosion, which gave rise to disturbing noises. 
For this reason, it became necessary to renew these 
capsules at frequent intervals. 

The above mentioned weaknesses led to still 
further improvements resulting in the construc­
tion of an absolutely water-tight capsule. This 
capsule has now been on the market since 1920, 
and since its telephonic qualities are equal to that 
of the older type, it is now being manufactured 
exclusively. This new construction has proved 
its worth in the most trying tropical climates, as 
in Java, for instance. 

The inconveniences previously met with on 
this island in connection with the extremely heavy 
dews have entirely disappeared — as far as 
the microphones are concerned — since the new 
capsules have been introduced. 

R 212 Fig. 4. R 213 Fig. 5. 

The outward appearance of the capsule, as well 
as all of its component parts, are shown in fig. 
1. The water-tight qualities of the capsule are 
obtained by securing a membrane of tinfoil be­
tween the case and the cover when these two 
are pressed together. 

The capsule microphone may be used with 
local battery as well as with common battery 
systems. In the first case, the microphone is 
given a resistance of from 25 to 40 ohms, while 
in the latter case the resistance is 200 ohms. 
In special cases, the microphone has sometimes 
been given a resistance of 100 ohms. 

The tools and instruments by means of which 
the capsule is most conveniently refilled are shown 
in figs. 2 to 6. The tongs shown in fig. 2 are 
used for opening the capsule. After having been 
refilled, it can be put together again without im­
pairing its water-tight qualities. 

The six cells of the microphone are filled with 
exactly the right quantity of carbon granules by 
means of the carbon filler shown in fig. 3. 

It is of the utmost importance that the carbon 
electrode (detail No. 6 in fig. 1) be adjusted so 

R 214 Fig. 6. 

that its position with reference to that of the 
carbon diaphragm is absolutely correct. This can 
be ascertained by the aid of the guage angle 
shown in fig. 4. 

The adjustment glass shown in fig. 5 is used 
to see whether each microphone cell contains 
exactly the correct quantity of carbon granules, 
at the same time as the felt star is pressed down 
to its correct position in the grooves of the carbon 
electrode. 

The holding ring for the diaphragm is easily 
placed in position by means of the tweezers 
shown in fig. 6. 

In tropical climates, measures must be taken 
to keep the air dry in the room in which the 
capsules are to be refilled. For this reason the 
degree of moisture in this room must be less 
than that which will cause the condensing of 
water (the falling of dew) at the lowest tempe­
rature occurring in this locality. 

The L. M. E. Review will deal with the Erics­
son microphone in a following article in con­
nection with investigations which have been made 
in regard to its length of life and telephonic 
qualities, etc. 
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The Old and the New. 

Some Facts about the Telephone Plant in Tangier. 

When landing in Tangier, after a two hours 
trip by boat from Gibraltar, one is wel­

comed by a gaudily clad, clamouring and wildly 
gesticulating flock of arabs, all fighting for the 
privilege of carrying 
one's luggage. Every­
thing here is so different 
from what it is in Eu­
rope — the customs 
of the people, the mos­
ques with their pictu­
resque minarets, the 
primitively built and 
dazzlingly white buil­
dings, and the gardens 
with their hedgerows of 
geraniums and cactus. 
The distance between 
Europe and Africa at 
this point is inconside­
rable, but the difference 
in character is enormous. 

Tangier may still, and 
with good reason, be R 231 Fig. 1. Typical Street Scene from the Arab Quarter in Tangier 

called a veritable arab 
city. Of its population of approximately 80,000 
inhabitants, about 50,000 are arabs, and it is 
they, with their distinctive features and gaudy 
raiment, who determine its character. Almost 
any day of the week, one may see oriental fakirs 
and dervishes at the principle market place, El 
Socco Grande, performing their various tricks, 
such as snake charming, fire eating, walking on 
glowing coals, etc. 

This city was the proud possessor of a very 
small telephone plant, erected in 1880, which 
was replaced in 1924 by a new, modern plant, 

built and equipped by L. M. Ericsson. In these 
days, it is something decidedly out of the ordi­
nary to find a telephone plant more than 40 
years old, 20 years being usually considered a 

normal length of life. 
The old exchange 

came into existance 
through the initiative of 
a Spanish consular offi­
cial who took a great 
interest in physics and 
purchased three tele­
phone instruments from 
Alexander Graham Bell's 
factory in America. This 
was in 1883, at which 
time the European co­
lony did not count 
more than a very small 
number of persons. On 
their arrival, these in­
struments were immedi­
ately installed, the one 
in the home of the pur­
chaser and the other 

two in the homes of two of his friends. The 
news of this wonderful invention spread with 
the rapidity of fire, and it was not long before 
other inhabitants of Tangier were inquiring whether 
they too, might not purchase such instruments. 
Thus did Snr. D. Emilio Rolando y Nicolau — the 
same man who took the initiative — conceive the 
idea of building a telephone exchange in Tangier. 

A number of additional telephone instruments 
were purchased, together with a few drop indi­
cators, these latter being mounted directly on a 
wall. The number of subscribers grew steadily 

21 



from year to year and the venture became pro­
fitable. In fig. 3 we see a view of the old ex­
change with the above-mentioned drop indicators. 
The entire operating room did not occupy more 
than about 100 sq. feet of floor space. This 
photograph was ta­
ken in may 1924, 
just before the old 
exchange was torn 
down in connection 
with the inauguration 
of the new net. 

For several years, 
the owner had to 
wage constant war­
fare against the pre­
judice and malevo­
lence of the arabs. 
According to their 
idea the telephone 
was some sort of 
devilish contraption, 
and they cut the 
wires at every oppor­
tunity. He was for­
tunate, however, in 
obtaining an exellent 
superintendent at the 
very outset, who, with 
unbelievable patience 
and assiduousness, 
repaired the lines al­
most as fast as they 
were cut by the arabs. 
On several occasions, 
he barely succeeded 
in saving his life, 
when the arabs at­
tempted to ambush 
and do away with this dangerous »magician». 
This superintendent died just three years ago, 
after having devoted 40 years of his life to the 
care of the telephone net of Tangier. 

The service given by the old exchange was 
very primitive, and it did not do for the subscri­
bers to be in any great hurry. As a curious 
example may be mentioned the fact that they 

often sent an arab boy to the exchange with 
instructions as to which connection was desired 
or that a conversation was ended and a new 
connection was desired. 

In 1923, when the building of the new ex­
change was started, 
the number of sub­
scribers at the old 
exchange amounted 
to a trifle over 600. 
The new exchange 
is equipped for 800 
lines, with provisions 
for a final capacity 
of 1200 lines. 

Eight 100-pair ca­
bles are carried from 
the cross-connecting 
frame of the new 
exchange to the dis­
tributing tower on 
the roof of the buil­
ding, from which 
they spread out in 
all directions. Aerial 
cables only have been 
used, as nearly all 
the streets are being 
repaved or straigh­
tened out, and the 
laying of conduits, 
therefore, was out of 
the question. The net 
of cables is very 
widespread and com­
plete, not more than 
five bare wires — as 
a rule — running pa­
rallel for any great 

distance. According to the Ericsson system, the 
cables are divided up into primary and secondary, 
i. e. all the 100-pair cables from the cross-con­
necting frame are carried to a jumpering ca­
binet, in which they are connected to cables 
of lesser capacity by means of jumper wires. 
The secondary cables end in arrester terminal 
boxes, and the lines are connected to the open 

Fig. 2. 50-pair Distribution Pole erected on a Roof. The larger 
Cabinet is a Cross Connecting Cabinet for 100 to 130 lines, the 

smaller one a 50-pair Distribution Cabinet. 
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Fig. 3. Interior View of old Exchange. 

R 233 Fig. 4. Typical Pole in the old Telephone Net. R 235 Fig. 5. Structural Steel Tower on Roof of new Exchange. 

23 

R 232 



wires by means of rubber insulated wire. Phos­
phor-bronze wire 1 mm. in dia. is used exclusively 
for the open telephone lines, whereby the use 
of a very light cross-arm construction was made 
possible. 

The planning 
and building of 
the overhead net 
in Tangier proved 
to be a rather dif­
ficult matter, the 
houses being ge­
nerally high and 
the streets so nar­
row and crooked 
that there was no 
possibility what­
ever of carrying the 
cables along these 
latter. In the cen­
tral portion of the 
city, therefore, 
there was no other 
choice but to carry 
the cables right 
over the flat roofs, which in many cases are all 
cluttered up with various superstructures. This 
has often necessitated the erection of pole lines 
on the tops of the roofs. In fig. 2 we see a 25-
foot distribution pole erected on the roof of a 
4-story building. In one case it was even found 
necessary to place a 40-foot pole of steel tubing 
on the top of a roof. 

Fi;j;. 6. Interior View of new Exchange 

Fig. 6 shows an interior view of the new ex­
change. It is constructed according to the local 
battery system with an initial capacity of 800 
lines and a total multiple capacity of 1200 lines 

when multipled 
over 2 positions. 
The local multiple 
is equipped with 
L. M. Ericsson's 
so-called indicator 
jacks. 

The old indoor 
lines of all the 
subscribers' sta­
tions have been 
replaced with 2-
conductor leaded 
cableand equipped 
with carbon and 
heat-coil arresters. 
As difficulty was 
experienced in ob­
taining good earth 
connections in­
doors, the earth 

lines were generally carried out and connected 
to the nearest messenger wire. 

The order for this plant was obtained through 
the offices of L. M. Ericsson's representative in 
Spain, Viuda y Sobrinos de R. Prado, Lda., of 
Madrid. 

B. K. 
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Automatic Voting. 

The idea of using automatic electrical devices 
for voting purposes is by no means new. 

Already before the Great War a system for auto­
matic voting had been worked out at L. M. Erics­
son's Petrograd works for the Russian Duma. 
For some unknown reason, however, this system 
was never put in practice. At the beginning of 
this year tenders were requested for a similar 
installation for 200 voters for the use of the 
Finnish Parliament in Helsingfors. In the Swe­
dish Parliament, a resolution to adopt division 
or open voting was passed in February of this 
year, and it has been suggested that automatic 
voting devices be introduced here as well. 

Quite a number of inventors and designers 
have attempted to solve the problem of auto­
matic voting. In connection with the requests 
sent out by the Finnish Parliament, which have 
reached the Stockholm works through the offi­
ces of the Finnish subsidiary company this 
problem has become actual for L. M. Ericsson, 
and the description of arrangements for auto­
matic voting which is hereby presented to the 
readers of the »L. M. E. Review» is based in 
principle on the proposed scheme submitted in 
answer to this request. It must be regarded as 
a decided advantage that the proposed system 

has been based entirely on the use of existing 
details of construction, the reliability of which 
has already been established. 

A circuit diagram for an automatic voting de­
vice for open voting is shown in fig. 1, only 
the three first positions — 1,2 and 3 -- being 
shown. Each position is equipped with two 
keys, the one for the Ayes or Yes votes and the 
other for the Noes. If the voter desires to neutra­
lize his vote, both keys are depressed. The keys 
are not furnished with any manner of locking device, 
but return to normal when released. Each posi­
tion is equipped with 3 relays, i. e. a counting 
relay RR, a relay IR, actuated by means of the 
Ayes key, and a relay NR actuated by means of 
the Noes key. In addition, position 1 has a fourth 
relay FR whose function is to prevent dupli­
cation of votes. All of these relays are mounted 
on a relay rack. 

All the positions have a common impulse 
machine, consisting of an electric motor (not 
shown in figure) which drives the two impulse 
discs K1 and K2. The impulse disc K1 actuates 
its two contact devices a and b so that contact 
a is closed slightly longer than during the first 
half-revolution of K1 and contact b slightly long­
er than during the second half-revolution. Thus 
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both contacts are simultaneously closed during 
a very short period. 

The impulse disc K2 closes and breaks its 
contact c twice during one revolution. The first 
closing takes place while contact a is closed 
and the second while b is closed. The time 
during which contact c is closed is much shorter 
than for contacts a and b, however. 

The function of the registers or vote meters is 
to sum up the total number of votes cast. They 
are four in number, i. e. one for summing up the 
Ayes, one for the Noes, one for the Neutral votes, 
and lastly a control meter which sums up the 
number of positions from which no vote has 
been given. By means of this last meter an 
absolutely reliable check on the correct function­
ing of the system is obtained, since the sum 
of the registered totals must always be equal to 
the number of positions for which the system 
is built. The meters can be of the same con­

struction as the standard Ericsson subscribers' 
meter for telephone exchanges, with the excep­
tion, however, that they are furnished with an 
arrangement for restoring to normal after having 
been read. Special arrangements with panels on 
which the total numbers of votes are indicated by 
means of illuminated numerals — clearly visible 
to the entire assembly — can also be furnished. 

The upper part of fig. 1 represents a lamp 
indicator with two lamps - - one for Ayes and 
one for Noes — for each position. The Ayes 
and Noes lamps are furnished with lenses of 
different colours, for instance white for the Ayes 
and red for the Noes. The actual appearance of 
such a lamp indicator is shown in fig. 2. The 
numbers denote the different positions. 

The chairman controls the voting device by 
means of 4 switches. 

The closing of switch A connects posi­
tive to the position keys so that relays IR 

Fig. 1. 
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and NR energize when these keys are de­
pressed. 

The closing of switch B connects positive 
for the locking of relays IR and NR. 

The closing of switch C starts the impulse 
machine and connects positive to its contacts 
a, b and c. A holding circuit for the relay FR 
of the first position is also simultaneously 
closed. 

The closing of switch D connects up the 
lamps on the lamp indicator. 

These switches A, B, C and D are given the 
form of simple push buttons with mechanical 
locking, i. e. they remain in their depressed 
positions until again raised by hand. Since these 
keys, however, are not able to withstand the 
tension used in the various circuits, intermediate 
relays are used for closing these circuits, these 
relays, in turn, being actuated by means of the 
keys. 

The function of the counting relays RR is to 
close the circuit for the counting impulses sent 
out over contact c of the cam disc K2 The 
switching process is as follows. 

When switch C in the chairman's position is 
closed, the impulse machine is started in the 
manner already stated. The counting relay RRl 

of the first position is energized simultaneously 
with the closing of contact a. A moment later 
the impulse contact K2c is closed and a first 
counting impulse is sent out over contact RR1c. 
When the cam disc K2 has rotated almost one 

half revolution, its contact b is also closed, 
resulting in the energizing of relays FR and 
RR2 through the closing of the circuit for FR 
over RR1a, and for RR2 over RR1b. Relay RR2 

is held to negative directly over its contact a, 
making it independent of relay RR1 Relay FR 
is held over its contact b and the switch C. 
FR, which remains energized until switch C is 
restored to normal, breaks the circuit for RR1 

so that this relay cannot be again energized. 
A moment after the energizing of relay RR2, a 
second counting impulse is sent out over K2c 
and RR.,c. When the cam disc K1 has again ro­
tated almost one half revolution, its contact a is 
again closed, causing the counting relay RR3 of 
the third position to be energized over contact 
b of realy RR2. RR3 is held over its contact a 
thus remaining energized after the de-energizing 
of RR.,, which takes place when contact K1b is 
broken a moment after the energizing of RR3. 
A third counting impulse is now sent out over 
K2c and contact c of relay RR3. 

When the cam disc Ki has again rotated 
almost one half revolution, the counting relay 
of the fourth position is energized, a fourth 
counting impulse being sent out, etc. This con­
tinues until the counting relays of all the posi­
tions have been actuated once. The speed of 
the impulse machine as well as the adjustment 
of the relays are balanced so as to give each 
counting impulse a length of abt. 1/5 second, 
with 1/5 sec. intervals. Thus, with a device for 

2x200 
200 positions, about — = — = 80 sec. (1 minute 

20 sec.) is required for all the members to vote. 
A counting impulse — sent out over contact c 
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of an energized relay RR - can be directed 
over 4 different circuits. For a vote with the 
Ayes, relay IR of the position is energized. The 
impulse is led over the contacts IRc and NRd 
and actuates the Ayes meter, this 
latter registering one vote. If the Noes 
relay NR is energized, the impulse is 
led over the contacts IRb and NRc, 
actuating the Noes meter. If the voter 
desires to remain neutral he depres­
ses both keys and the Neutral meter 
is actuated over contacts IRc and 
NRe. Finally, if no vote whatever is 
returned from the position, the Control 
meter is actuated over contacts IRb 
and NRb. 

If desired, the positions can be 
equipped with three keys instead of 
two, i. e. one for the Ayes, one for 
the Noes and one for Neutral. In such a case, 
the Neutral key is wired so as to actuate both 
position relays when depressed. 

The procedure when voting with the aid of 
the above device is as follows: 

The chairman closes switches A and B and 
requests the members of the assembly to cast 
their votes. Each voter votes in the position 

members who so desire have cast their votes, 
the chairman restores the switch A to normal. 
It is now impossible for any voter to change a 
vote already made, as the current which actuates 

which has been assigned to him and where his 
voting keys are placed by depressing the desired 
key for a short moment. 

After having convinced himself that all the 

the relays IR and NR over the voting keys is 
broken in A. 

The counting of the votes now takes place 
by closing switch C. The counting relays RR 
are now brought into function, transmitting their 
impulses over the relays IR and NR. These 
relays divide the impulses into 4 categories, 
which are separately registered by the fcur 
meters. 

When the automatic device has completed its 
function, the chairman is apprized of this fact 
by a lamp which is made to glow by the ener­
gizing of an extra relay, this latter being energi­
zed over the relay RR of the last position. A 
diagram of this circuit is shown in fig. 3, which 
shows the counting relays RR199 and RR200 of 
the last two positions together with the extra 
relay LR in the last position. This relay LR is 
energized simultaneously with RR100 and is held 
over its own contact and the switch C at the 
chairman's position. The lamp L glows. The 
switch C can now be restored to normal, stop­
ping the impulse machine. The extra relays of 
the first and last positions de-energize and the 
lamp L ceases to glow. 

The closing of switch D brings the lamp in­
dicator in circuit and its lamps indicate the out­
come of the voting. The various vote totals may 
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has a length of 200 centimetres, is referred to 
when the list of voting members is being made 
out later on. 

An automatic record may also be obtained by 
making a photographic reproduction of a lamp 
indicator similar to the one hereinbefore descri­
bed, but of much smaller dimensions. The size 
of such an indicator for 200 positions is not 
more than abt. 220x265 mm. This indicator is 
equipped with lamps of the type in general use 
at telephone exchanges, so-called switchboard 
lamps. Each lamp is masked so that a clear, sharp 
outline is obtained. All of the lamps are white, 
but the Ayes lamps are distinguished from the 
Noes lamps by means of black crosses painted on a 

three recorders having one common tape, the ap­
pearance of which is shown in fig. 4. The feed­
ing device for this tape is actuated by the same 
motor that drives the impulse machine, a per­
fectly synchronized tape feed in relation to the 
impulse transmission being obtained by means 
of perforations along both edges of the tape si­
milar to those which occur on cinema films. 
The projecting teeth of the feeding wheel engage 
these perforations. A strip of tape 1 cm. long 
is allotted to each position and furnished with 
the number of the corresponding position. The 
three recorders function simultaneously with the 
meters when the tape is fed forward synchron­
ously with the impulse transmitting during the 
voting proceedings and a record of how the 
various positions have voted is automatically 
made. This record tape, which for 200 positions 

pane of glass which covers the whole front of the 
indicator. 

A sheet of photographic printing paper is placed 
in a printing frame and secured in front of the 
indicator. This paper is exposed when the lamps 
glow and is developed and fixed in the usual 
manner, giving a picture of the lamp indicator 
with round black spots showing against a 
white background wherever lamps have been lit. 
The lamps for the Ayes are distinguished from 
those for the Noes by means of white crosses 
over the black circles. 

The print is placed under a transparent chart, 
ruled into squares and numbered to correspond 
with the marking of the positions on the indi­
cator, after which the results are easily read. 
One might also use printing paper ruled and 
numbered in advance, in which case ink or co-
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be read on the meters, and their sum shall 
be equal to the total number of positions. 

When switch B is restored to normal, all the 
relays IR and NR de-energize and the indicator 
lamps cease to glow. Switch D is also restored 
to normal and the meters again point to 0. 

The above described device is an automatic 
voting machine of the most simple form for 
open voting. It is necessary, however, to figure 
with cases where special conditions or require­
ments call for the solving of other problems. 
Descriptions of certain other arrangements for 
which a necessity may arise are given here below. 

Automatic recording of votes. 

Three Morse recorders are connected in parallel 
with the Ayes, Noes and Neutral meters, all 
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lours which will not disappear in the developing 
or fixing baths must be used. 

The main advantage of the photographic re­
cord is its convenient size. The necessary ar­
rangements are also much cheaper than those 
required for printing with Morse recorders. One 
disadvantage, however, is that the photographic 
print requires developing, fixing, washing and 
drying before a finished record is obtained. The 
printed tape record,on the other hand, is immediately 
ready for use. 

The advantage of 
using one of the 
above described au­
tomatic recording 
systems is easily 
understood. It is 
not at all necessary 
for the secretary to 
make out a list of 
the voting members 
during the procee­
dings and with the 
aid of the lamp in­
dicator, but this 
may be done at the 
time which best 
suits him. 

Fig. 8. 

An indicator chart on which the votingresults are 
shown by means of illuminated figures is mounted 
in the assembly room. Three special electrical switch­
ing devices for lighting the various lamp combi­
nations are connected in parallel with the meters 
for the Ayes, the Noes and the Neutral votes, the 
principle of the circuits being shown in fig. 5. V1 

V10 and V100 are three selectors, each with 10 po­
sitions. Each of the selectors V1 and V10 are 
furnished with three rows of contacts, while the 
selector V100 has only one row. Each position 
contact in row A is connected to a relay R1 to R0. 
This holds good for the two selectors V1 and 
V10 only, V100 having only as many relays as 

correspond to the hundreds digits. Thus if the 
device is for 300 positions, only 3 relays are 
connected to the positions 1, 2 and 3. Relays R1 

to R0 are for the connecting up of the lamp 
combinations which form the numbers. 

The selector magnet V1 is parallelled with 
the vote meter, 0 being the normal position for 
all the selectors. The device functions in the 
following manner: 

When the counting impulses are sent out and 
registered by the 
vote meters, the 
selector magnets V1 

will also be actua­
ted. The selector 
whose electromag­
net is thus parallel­
led with the meter 
for the counting of 
the Ayes, therefore, 
will be stepped for­
ward one step for 
each of the Ayes 
counted. In posi­
tions 7, 8 and 9 
relay VR1 is con­
nected up. The cir­
cuit for VR1 is again 
broken in the po­
sition 0, but this 
relay is so slow to 
de-energize that the 
electro-magnet V10 

has time to energize and step the selector V10 for­
ward one step each time the selector K, passes 
its 0 position, i. e. for each ten votes counted. 
Selector V10 is furnished with a device similar 
to the one on V1 for stepping selector V100 

forward one step for each one hundred votes 
counted. When the vote counting is completed 
the selectors V100 V10 und V1 stand in the re­
spective positions corresponding to the hundreds, 
tens and units digits in the total. The lamp com­
binations forming the vote total are now connec­
ted up over relays R1 to R0. There are three such 
combinations, i. e. one for the hundreds digit, one 
for the tens digit, and one for the units digit 
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One lamp combination is composed of 8 lamps 
furnished with special reflectors and placed in 
the positions shown in fig. 6. All figures from 
1 to 0 can be obtained out of such a combina­
tion by the lighting of different lamps. The 
reflectors screen the light and give it its proper 
contour. These contours are softened by pla­
cing a pane of frosted glass in front of the 
whole device, giving the figures a more natural 
appearance. 

Fig. 7, lastly, shows how the lamps are con­
nected up over relays R1, to R0. 

The selectors V are automatically restored to 
their 0 positions when, after the voting is finish­
ed, the chairman switches off the current. 

Device for voting with ballots. 

In such cases where ballots are used, the 
above described devices must be modified to a 
certain extent. The lamp indicator, showing 
how each position has voted, is naturally elimi­
nated, as is also the case with the Morse recor­
ders for automatic recording of votes. 

At that time, when ballots were still used in 
the Swedish Parliament, the casting vote was 
determined in the following manner. 

After all the voters had placed their folded 
ballots in the ballot box, one of these ballots 
was withdrawn, sealed and laid aside. If, at the 
count, the Ayes and Noes were found to be of 
equal number, the sealed ballot was opened and 
its vote constituted the casting vote. With an 
unequal number of votes, the sealed ballot was 
left unopened. 

The withdrawing of a casting vote can also 
be automatically arranged, a schematic circuit 
diagram for such an arrangement being shown 
in fig. 8. The chairman's position is equipped 
with two control switches E and F and two 
lamps. BR1 and BR, are two relays for cutting 
out an Ayes or a Noes impulse, and are con­
nected in parallel with the corresponding vote 
meters. LR1 and LR2 are two relays for con­
necting up the two lamps in the chairman's 
position, and STR is a starting relay. This 
relay is connected to the contact of the cam 
disc K3, which is on the same shaft as the cam 

discs K1 and K2 and rotates synchronously with 
these. K3 is adjusted so that its contact is clo­
sed when the contact of K2 is broken, and vice 
versa. This arrangement functions in the follow­
ing manner: 

Switch E is depressed by the chairman at an 
arbitrary moment during the counting of the 
votes. The relay STR is energized in the same 
moment as the contact of the cam disc K3 is 
closed, i. e. during a pause in the impulse trans­
mission from K2 Relay STR holds itself over 
its contact b and remains energized until the 
chairman restores the switch E to normal after 
the count has been completed. The contact 
STRa is now broken and the relay is no longer 
influenced by the impulses transmitted by K3. 
Relay STR connects negative to relays BR1 

BR2, LR1 and LR2. The first counting impulse 
sent out by K-2 after the energizing of STR will 
actuate one of the relays BR1 or BR2 depen­
ding on whether it is an Ayes or a Noes im­
pulse. Let us suppose that it is an Ayes im­
pulse. Relay BR1 energizes over contact STRd 
and attracts its armature, remaining energized 
over its own contact b. Contact BR1a is broken, 
disconnecting the meter for the Ayes. On ac­
count of the speed with which this relay works, 
the counting meter does not have sufficient time 
to start functioning. 

Simultaneously with the energizing of BR1, 
relay LR1 is energized over the contacts BR1c 
and STRe and is held over its contact c. Con­
tacts LR1a and b are broken, preventing further 
energizing of relays BR1 and BR2. 

At the end of the counting impulse relay BR1 

is again de-energized, and it is then impossible 
for either this relay or for relay BR2 to energize 
again since positive has been disconnected by 
relay LR1. 

Relay LR1 remains energized until the 
chairman restores the switch E to normal. 
This relay, therefore, has cut out an Ayes vote 
from the reckoning and registered it, having 
performed the same manoeuvre as when a ballot 
is removed from the ballot box and laid aside. 

If it is a Noes impulse, the same manoeuvre 
as above described will be performed by relays 
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BR2 and LR2 when STR is energized. This 
will cause one of the Noes to be cut out of 
the reckoning. It is absolutely impossible for the 
person controlling the connecting in of this device 
to influence the result in one way or the other 
but chance is the only determining factor, as is the 
case with the withdrawing of a written ballot. 

If the Ayes and Noes are equal in number, the 
chairman throws the switch F, causing either the 
Ayes or the Noes lamp to glow, depending on 
which vote has been cut out. All the relays de-
energize when E is restored to its normal position. 

Consumption of power. 

Power for relays, lamps, the impulse machine 
and the vote meters is furnished by a 24-voIt 
storage battery. A voting device for 200 posi­
tions requires about 1.5 ampere hours for one 
complete voting, the maximum consumption 
amounting to about 18 amperes. These figures 
are based on the assumption that all positions 
take part in the voting and that the voting relays 
1R and NR and the indicator lamps are in cir­
cuit for an average of 5 minutes. 

A battery with a capacity of say 30 ampere 
hours, therefore, will last for 20 votings without 
having to be recharged. If D. C. is available, 
the battery can easily be recharged with the aid 
of resistance lamps. If the public net is A. C. a 
motor-generator or pole changer will be required. 
Recharging of the battery by means of either 
D. C. or A. C. can take place while the voting 
proceedings are going on without the slightest 
inconvenience. 

Requirements. 
To be absolutely reliable an automatic voting 

device must satisfy very exacting demands. It 
must be easy to maintain, must function speedily 
and accurately and be self-controlling. 

As is evident from the above description, its 
operation is the most simple imaginable. The 
person who leads the proceedings need only 
request the members to vote. After the voting 
is finished, all he need do is to operate the 
switches in their correct order. After that, the 
functioning of the system is entirely automatic, 
the only thing necessary being to read off the 
results on the meters and to restore the switches 
to normal. 

For the purpose of obtaining the highest pos­
sible factor of safety, all heavily stressed contacts 
are of a very sturdy construction. The contact 
devices of the impulse machine are of the same 
construction as those used in telephone exchan­
ges where the stresses are much greater than in 
the present case. The impulse machines being the 
only moving parts in the system, wear has been re­
duced to a minimum. Speed is one of the main 
requirements in automatic voting devices and in 
this respect the above described device undoubt­
edly fills all reasonable demands. 

Automatic control is taken care of by the con­
trol meter. With the use of a lamp indicator, 
double control is obtained, as the number of 
glowing lamps must be equal to the sum of the 
totals shown by the meters for the Ayes, the 
Noes, and the Neutral votes. 

G. G. 
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The Calcutta Telephone Exchanges. 

The complete telephone plant of the city of 
Calcutta consists of four exchanges, and the 

L. M. E. Review has had the pleasure of receiving 
a number of photographs - reproduced here­
with — from two of the newest ones. The 
exchanges are all 
built according to 
the common bat­
tery system with 
automatic periodic 
ringing, and are 
operated by the 
Bengal Telephone 
Corporation. 

These exchan­
ges are 

The Main Ex­
change, giving ser­
vice to 8000 sub­
scribers and built 
by two English 
companies; 

Burra Bazar, 
with a total capa­
city of about 5000 
lines, the present 
equipment being for 3600 lines. This exchange 
is equipped with 12 local switchboards, each 
board with 3 positions, and 6 positions for junc­
tion traffic. Each lccal operator, therefore, does 
not need to handle more than 100 lines, which 
must be regarded as a very low figure; 

The South Exchange, with a capacity of 3600 
lines, the present equipment being for only 1600 
lines. 

These last two exchanges are equipped almost 
entirely with material furnished by L. M. Ericsson 
in Stockholm. In addition, material from the old 
magneto exchange — delivered by L. M. Ericsson 

The Operating Room, Burra Bazar. 

in 1Q05 — has also been used. Only the frame 
work of the switchboards and the jackstrips of 
this old exchange have been utilized, however. 
The jackstrips, strangely enough, were found 
to be perfectly serviceable after having been 

only slightly al­
tered so as to fit 
in with the new 
system; 

Howrah, with ap­
proximately 1000 
lines, and situated 
in the oldest sec­
tion of Calcutta 
(the Hindu town). 
This exchange was 
delivered in 1912 
for junction traffic 
with the above-
mentioned mag-
netoexchange,but 
was rebuilt accor­
ding to the com­
mon battery sys­
tem in connection 
with the building 

of the Burra Bazar and South Exchanges. 
The operating company has taken a serious 

interest in the junction traffic between these four 
exchanges, the various arrangements having been 
very carefully planned so as to make this service 
as efficient and speedy as possible. 

The fundamental principle for the junction traf­
fic is that all orders for junction lines are made 
over special order wires. Furthermore, the junc­
tion lines are furnished with automatic ringing 
sent out from the receiving exchange. Thus, the 
ringing current is never carried over a junction 
line but is sent out directly over the desired 
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R 180 The Main Distributing Frame, Burra Bazar. 

subscriber's line. Lastly, the connecting is ac­
complished so that even if the operator should 
make a wrong switching operation, no distur­
bing signals will 
result therefrom. 

A connection 
between a subscri-
berattheexchange 
Aand another sub­
scriber at the ex­
change B is ac­
complished in the 
following manner. 

After having re­
ceived the desired 
number from the 
calling subscriber 
in the usual man­
ner, the A-opera-
tor calls the ope­
rator at the ex­
change B over an 
order wire and re- The Operating Room, South Exchange. 

R 251 The Line Relay Rack, Burra Bazar. 

peats the number. The B-operator then gives 
the number of an idle junction line, and imme­
diately plugs in the called subscriber's line if it 

is idle. A ringing 
signal is then sent 
out from the Im­
position as soon 
as the A-operator 
has plugged in 
the junction line. 
This signal is pe­
riodic and does 
not cease until the 
called subscriber 
has answered, re­
gardless of whe­
ther this latter an­
swers during a 
signal or during 
the interval be­
tween two signals. 

If, on the other 
hand, the called 
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subscriber is busy, the B-operator gives a »busy 
back» signal by plugging in a line which causes 
the periodic glowing of the clearing lamp of the 
A-operator's ringing cord. Thus, the A-operator 
need not wait for information as to whether the 
called line is idle or not, thereby increasing 
the speed of the service. Simultaneously with 
the flashing of the 
busy back lamp, a 
busy tone is sent 
out to the calling 
subscriber. When 
the A-operator 
disconnects, the 
clearing lamp of 
the B-cord glows 
in the usual man­
ner, after which 
theB-operatoralso 
disconnects. 

The following 
extra features form 
apart of the switch­
ing operation. A 
ringing signal is 
not sent out over 
the B-cord until 
the A-operator has 
introduced her 
plug. Should the 
latter make a mis­
take and introduce 
the plug into a 
wrong junction 
line, the clearing 
lamp of this junc­
tion line will glow. 
It is then possible 
for the B-operator, by plugging into the same junc­
tion line, to communicate with the A-subscriber, 
obtain the desired number and complete the con­
nection. 

In the same manner, it is possible for the B-
operator — should she break the connection by 
mistake to come in on the line, obtain the 
number and restore the connection. 

Further, the clearing lamp of the A-operator's 

R 184 The Main Distributing; Frame and Line Relay Rack, South Exchange. 

ringing cord glows as soon as this cord is 
plugged into the junction line jack, regardless 
of when the B-operator plugs in, and does not 
cease to glow until the called subscriber answers 
at the B-exchange. 

If the B-subscriber neglects to replace his 
microtelephone at the end of the conversation, 

and the A-operator 
becomes aware 
that a pair of cords 
is occupied for too 
long a time with 
only one clear­
ing signal on the 
answering cord 
and therefore ta­
kes down the con­
nection, the ring-
off lamp of the 
B-cord will never­
theless be made 
to glow. 

As a result of the 
foregoing,it is pos­
sible for the B-ope­
rator — when the 
number of an idle 
junction line is re­
quested — to give 
the number of a 
line standing with 
a clearing signal, 
and, after having 
received the new 
number, she can 
move the plug di­
rectly over to the 
new line. 

The climate of Calcutta is unusually damp, 
especially during the rainy season. It has been 
claimed to be even more trying, in this respect, 
than that of Java, depending on the great 
difference between the day and night tempe­
ratures. Also, the telephone material has been 
manufactured with due regard to the requirements 
of such severe climatic conditions. 

As previously mentioned, the plant for the 
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recently completed exchanges has been furnished 
by L. M. Ericsson in Stockholm, the construc­
tion work having been done by the Telephone 

Corporation, which has also put the exchanges 
in operation. Also, the entire wiring of the 
switchboards has been done in Calcutta. 

The Madrid Exhibition of Telephone and Kindred Appliances. 

An exhibition of electric material and apparatus 
was held in Madrid during the month of 

December 1924, the exhibits consisting chiefly 
of telephone and radio material. 

L. M. Ericsson's were represented by their 
general agent in Spain, Casa de R. Prado, as 
well as by their newly formed subsidiary com­
pany, Compania Aspafiola de Telefonos Erics­
son S. A. 

Telephone material, including instruments, 

switchboards and a full automatic telephone 
exchange, as well as radio material — component 
parts, valve sets and crystal sets - - were de­
monstrated at the Ericsson stand, a view of 
which is herewith reproduced. A complete time 
control plant was also exhibited. 

The exhibition could boast a very large atten­
dance and the automatic exchange, in particular 
— which was connected up and in full working 
order - - attracted an unusual amount of interest. 

The L. M. Ericsson Stand at the Madrid Exhibition 1924. 
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The New Poland. 
AN ECONOMIC SURVEY. 

At the close of the Great War of 1914—1918, 
the ancient state of Poland was born anew 

out of the ruins of a few of the participating 
countries. In its decla­
ration of independence, 
this country has finally 
seen its century-old 
efforts for the unity 
and independence of 
Poland — dreamed of 
by generation after ge­
neration — crowned 
with success. 

Present day Poland co­
vers an area of 386,634 
square kilometres, rank­
ing sixth among the 
countries of Europe. 
Although its area is 
smaller than that of 
Sweden, its population 
is about five times as 
large. According to the 
latest statistics, the po­
pulation amounts to 
almost 30 million inha­
bitants. This popula­
tion, however, is not 
very evenly distributed, 
the western and south­
western parts of the 
country,known as Great­
er Poland, being much 
more densely populated 
than the eastern portions. The mean density 
amounts to 72 inh. per sq. kilometre. 

The boundaries determined by the Versailles 
peace treaty are not natural, the country lying 

open and unprotected towards both the East 
and the West; only towards the South do we 
find a natural protection provided by the Car­

pathian mountains. 
In point of language, 

the population of the 
country may be classi­
fied as follows: 

20J millions,or 69 % 
of the entire population, 
are Poles; 

4 millions, chiefly in 
the southern and south­
eastern parts of the 
country,are Ruthenians; 

1.5 millions in the East 
are White Russians, 

1.5 millions in the 
West are Germans. 

In addition, about 2.5 
million jews are scat­
tered over the whole 
country, the greater part 
of them living in Con­
gressional Poland and 
Galicia. Some Lithua­
nians and Greater Russi­
ans are also to be found, 
but they constitute only 
a very small part of the 
whole population. 

Modern Poland is a 
republic with a presi­
dent as the chief exe­

cutive. He is elected by both the sejmen and 
senate in common. From an administrative point 
of view the country is divided into 16 wodje-
wodstwo (provinces) which are subdivided into 

Wawel, the old Castle and Cathedral of Cracow. 
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prowiaty (counties), these latter being composed 
of gminny, or parishes. The capital is Warsaw 
with about 1 million inhabitants, 27 % of which 
are jews. The city next in size is Lodz, an im­
portant industrial centre with about half a million 
inhabitants. Other large cities are Lwow (the 
old Lemberg), Wilno, Poznan, Cracow, Lublin 
and Bialistok 

The fact that the different parts of the country 
belonged to several different governments before 
the Great War is responsible for the varying 
educational systems. Galicia was best circum­
stanced under the old rule, having had official 
Polish schools for 
very many years. 
The German pos­
sessions were also 
very well off, al­
though all instruc­
tion in the Polish 
language was strict­
ly prohibited. The 
degree of education 
was lowest in Con­
gressional Poland 
where 60 % of the 
population could 
neither read not 
write. 

The new republic 
has had great dif­
ficulties to over­
come on account of this great difference in the 
educational standard. Serious efforts have been 
made during the last years, however, for the 
raising of this standard. Enforced school atten­
dance has been introduced so that during the 
school year 1920—21 the country's 26,100 public 
schools had a total attendance of about 4 million 
pupils. The lack of necessary space is acutely 
felt, however, several schools being used for 
separate forenoon and afternoon sessions. Also, 
the staff of teachers is inadequate. The higher 
education is taken care of by 780 both private 
and public high schools and a number of schools 
for special branches of education, such as tech­
nical, business, agricultural, art and industrial 

The Palace Square in Warsaw 

schools. Poland has six universities, two engi­
neering colleges, one mining college, one agri­
cultural college, a dental college, a veterinary 
college, an academy of art, a normal school 
etc., etc. 

The means of communication have given the 
authorities even greater difficulties to overcome 
than the educational problem. It is true that the 
republic took possession of a very widespread 
railway net, but its condition — after all the years 
of warfare — was more or less deplorable. Af­
ter having repaired and rebuilt all the tracks, 
bridges and station buildings which had been 

destroyed, the go­
vernment concen­
trated its efforts on 
procuring the neces­
sary rolling stock. 
The building of se­
veral new lines has 
been planned, con­
struction work ha­
ving been started 
on a number of 
them. The total 
length of all the rail­
ways now owned 
by the Polish Go­
vernment amounts 
tolo,650kilometres. 
Although these rail­
ways were operated 

at a considerable loss during the first years of 
Poland's independence, their financial status has 
now been considerably improved. 

The very same conditions existed within the fields 
of telegraphy and telephony, these means of com­
munication being also in a very poor condition when 
the present administration came into power. The 
toll lines had been repeatedly altered to satisfy 
the demands of the various occupying armies 
and were therefore far from adequate for the 
efficient service required in times of peace. The 
local nets, again, were either wilfully put out of 
commission or else in a deplorable condition for 
want of necessary care and maintenance. The 
country has now about 20,000 kilometres of toll 
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lines. The number of telephones amounts at the 
present time to about 109,000, of which 45,000 
are connected to the nets of the Polish telephone 
company, Polska Akcyjna Spolka Telefonyczna. 

The highways in the western and southern 
portions of the country are in comparatively good 
condition, the eastern provinces leaving much 
to be desired even in this respect. 

The least developed of all the means of com­
munication, however, are the waterways, depen­
ding mostly on their shallowness and the 
abundance of sand which necessitates a syste­
matic and radical regulating of the same. So 
far, only the Weichsel (Wisla) is in part furnished 
with canals. 

The present go­
vernment was for­
ced, at the very 
outset, to combat 
severe financial dif­
ficulties. The coun­
try was desolate, the 
inhabitants on the 
verge of financial 
ruin, and the state 
treasury was empty. 
The various mone­
tary mediums in cir­
culation through­
out the country 

- German, Austrian and Russian paper money, 
together with the »Polish mark» introduced by 
the Germans in 1915 — were all practically worth­
less, and a development of the country's finances 
on an unsound basis, therefore, was only to be 
expected. The expenses for the war against the 
bolshevists in 1920 drained the government trea­
sury and it was found impossible to put a stop 
to the inflation of the stock market, the financial 
situation being brought to a crisis in the fall of 
1923. The present secretary of the treasury, 
WI. Grabski, finally succeeded in bringing order 
out of chaos, chiefly by exacting the payment 
of the governments claims, such as taxes in 
arrears, custom duties, etc., and by stabilizing 
the monetary value, the gold franc being adopted 
as the standard. 

This economical reorganization was introduced 
without delay, efficient methods for the collection 
of taxes being adopted and energetically applied. 
The printing of bank notes could be discontinued 
already on the 1st of February 1924, the financial 
reorganization having been begun in December 
1923. According to a decree of January 20th 
1924, the zloty (gulden) was adopted as the 
standard monetary unit, the zloty being divided 
into 100 grosch. ($ 1 =5.18 zloty). 

An emissary bank, Bank Polski, standing under 
government control, was organized, its joint capital 
of 100 million zloty being fully subscribed in a 
comparatively short time. The banking law re­

quires that 30 % 
of the outstanding 
bank notes shall be 
covered by gold or 
gilt edged foreign 
securities and the 
balance by promis­
sory notes or mort­
gage bonds. The 
security in gold has 
been much greater, 
however, amoun­
ting in October 
1924 to 72 %, and 
to 52.89 % at the 
end of the same 

year, the amount of currency and bank notes in 
circulation being 674 million zloty. At the end 
of its first year, the bank will probably be able 
to pay a dividend of 12 %. The usual bank rate 
for Poland is 10 %, with 12 % for loans against 
colatteral and 8 % for discounting foreign bills. 
The rates charged by private banks are almost 
the double. 

The crisis brought about by the financial reform 
has naturally left its mark on the economic life 
of Poland, although probably to a lesser degree 
than in other countries. The present conditions 
seem promising, although it may be too early 
to make a definite statement in this direction. 
As last years crops were below the average, the 
outcome of the present crops are expected to 
play an important role. A decided improvement, 
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however, is already noticeable in certain industries, 
one of the most important causes being the 
repeal of the eight-hour law within the metal 
industries and the mining districts of Kattowicz 
and Sosnowicz. This repeal, which is to be 
enforced for six months, will undoubtedly be of 
great importance for these industries in their 
efforts to meet foreign competition. 

The plans for sanitation include the raising of 
a 50 million dollar loan, for which negotiations 
with the United States are now being carried 
on. The fact that the assumed revenue for 1924 
was 10 % less than the actual revenue, while 
the expenditures did not overrun the calculated 
total, may be taken 
as proof that the 
countries finances 
have now been sta­
bilized. 

Thus, in the bud­
get for 1924, the ex­
penditures amount­
ed to 1,852,327,000 
zloty, while the 

revenue was 
1,547,714,000 zloty. 

Thefinancialyear, 
however, showed 
the following re­
suits: total expendi­
tures, 1,629,276,000 
zloty, and total income 1,703,158,000 zloty, showing 
that the government revenue has exceeded the 
expenditures. 

The national debt at the beginning of 1924 
amounted to 1.74 billion gold francs, 0.23 bil­
lions being placed within the country. The 
remainder — 1.51 billions — is in the hands of 
foreign creditors, the largest one being the United 
States of America. The debts to this latter are 
in the form of credit given for food supplies 
during the years 1919 to 1921, before the country 
had resumed its normal agricultural activities 
after the war. Next in order is France, which 
has advanced considerable credit for financing 
the military defense of the country. 

The national debt amounts to approximately 

The Boryslaw Petroleum Fields. 

80 gold francs per inhabitant, which cannot be 
considered exhorbitant when compared with that 
of other countries. 

Among the financial operations of the govern­
ment may be mentioned the following: the raising 
of a loan in Italy of 400 million lire, for which 
the tobacco monopoly was given as security, 
and the leasing of the match monopoly to the 
Swedish match trust, for which the government 
received an immediate sum of 25 million zloty 
in addition to the regular yearly payments. 

The commercial statistics for 1923 show an 
export surplus, but conditions were not quite 
so favourable during the past year, partly on 

account of the in­
creased purchasing 
power, and partly 
on account of the 
failure of the crops, 
Poland's agricul­
tural products con­
stituting the main 
articles of export. 
Other important ar­
ticles of export are 
lumber and wood 
products, coal, pe­
troleum and petro­
leum products. 

Necessary articles 
of import are cotton 

for the textile mills of Lodz, rich ores, coke, 
machinery, telephone material, electric cables, opti­
cal instruments, tools and food products, especi­
ally colonial produce. 

Almost 50 % of the total area of the country 
had been under cultivation before the war and 
about 60 % of the population are farmers, proving 
beyond a doubt that agriculture is the most im­
portant means of livelyhood. (About 14 % fol­
low industrial occupations, while trade and com­
merce cannot claim more than about 8 %). These 
figures have naturally suffered a decrease during 
the war, but at least 92 % of the pre-war area 
is again being cultivated. Also, the live stock 
experienced a decided deterioration, both from 
qualitative and quantitative points of view. A 
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decided improvement could be noted already in 
1921, however, an improvement which has been 
steadily growing during the last three years. 

Lumbering is of very great importance for 
Poland from a financial point of view, more than 
23 % of the total area of the country being 
covered with forests, chiefly in the eastern and 
southern parts. The government is the largest 
forest owner, 31 % of all the forests being in 
its possession. The wood-products industries 
are of equal importance; 23 million cu. metres 
of lumber and finished products are produced 
each year by 1400 saw mills with a total of 
2000 saw-frames, 200 planing and joining mills, 
4 wood-pulp factories and 17 match factories. 
1.8 million cu. metres 
of finished and 2.1 
million cu. metres of 
unfinished wood pro­
ducts with a total 
value of 133 million 
gold francs were ex­
ported by Poland in 
1923. 

It may be mention­
ed in this connec­
tion that the sejmen 
has decided to pass 
a new land reform 
law. As such a step 
can only be taken 
after a great deal of careful planning it may well 
be understood that the present government has 
taken all possible precautions in the solving of 
this problem. 

In addition to the aforementioned wood-work­
ing industry, several other industries may well 
be expected to thrive and flourish on account 
of the rich natural resources of the country, such 
as coal, lignite, ores, petroleum and salt. The 
coal fields of Polish Schleswig cover an area of 
4,000 sq. km. and are estimated at 50 billion 
tons, the yield being 36.5 million tons per year 
for coal and 200,000 tons for lignite. The yearly 
coke production amounts to 1.5 million tons. 
The coal mining industry alone employes 230,000 
workers. 

An area 400 km. in length and 20 km. wide 
on the northern slope of the East Carpathians 
is exceedingly rich in petroleum but has not yet 
been exploited to any great extent. The wells 
already drilled have given a very abundant yield. 
The yearly production amounts to about 7 mil­
lion tons, this entire amount being refined within 
the country. Only the refined products, such as 
benzin, kerosene or coal oil, gazoline, paraffin 
and oils are exported, the country's own con­
sumption amounting to about one half of the 
total production. Natural gas is also of the ut­
most importance for the country, about 400 
million cu. metres being consumed annually for 
heating and lighting purposes. These districts 

also contain layers of 
mineral wax, yielding 
abt. 800 tons per 
year. Not less than 
22,000 workers are 
employed in these 
various industries. 

The iron ore re­
sources of Poland 
are estimated at 1.5 
billion tons, about 
500,000 tons being 
mined yearly. Zinc 
and lead ores are 
also of great impor­
tance, and about 

120,000 workers are employed in the mining and 
metallurgical industries. 

Another branch of the mining industry is the 
extensive and century-old salt mining in Oalicia. 
The mines of Wieliczka — many of them with 
shafts almost 300 metres in depth — are espe­
cially well known. The yearly production amounts 
to about 300,000 tons. 

The farming industry of Poland is also able 
to make good use of large quantities of a natural 
soil fertiliser termed kainit (yearly production abt. 
60,000 tons) of which large deposits are to be 
found in the northwestern Carpathians. 

Among other industries for which the neces­
sary raw material is obtainable within the country 
may be mentioned 14 cement factories whose 
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output during 1923 amounted to 5 million bbls., 
81 glass factories employing 12,000 workers and 
exporting 35 % of their total production, and 
stone quarries (marble from Kielce and granite). 

The above gives a vivid idea of the great pos­
sibilities which exist for the development of the 
industries of Poland, especially when considering 
the fact that only a small percentage of the 
country's rich natural resources has as yet been 
developed. 

A large amount of farming produce is consu­
med by the country's 76 sugar refineries. Sugar 
beets are cultivated over an area of 141,000 
hektars, sufficient for a yearly production of 
375,000 tons of sugar, 12,000 tons being exported. 

The extensive textile industries, on the other 
hand, must purchase the necessary cotton from 
other countries. In 1914 the 1,166 textile factories 

within Congressional Poland employed a force 
of 150,000 workers. The factories in other parts 
of the country numbered 260, with about 13,000 
workers. Most of these factories were destroyed 
during the war, but already in 1923 500 mills 
giving employment to 135,000 workers were 
again in operation. 129 of these factories pro­
duced articles of cotton, 246 produced articles 
of wool, and 67 were dyeing establishments. 
The production amounted to 24,000 tons of 
woollen goods, 72,000 tons of cotton goods and 
1,600 tons of linen goods. 

The quality of Poland's textile products is se­
cond to none, wherefore they are well able to 
take up competition with goods of other ma­
nufacture and are constantly acquiering new 
markets. 
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Swedish Telephone Activities in Poland. 

As the result of an international competition 
held by the Russian Government in 1901, 

the Cedergren Telephone Company of Sweden 
was successfull in obtain­
ing the concession for 
the operation of the te­
lephone net of Warsaw 
and surrounding districts. 
This public competition 
consisted of two separate 
contests, the first one 
being solely for the pur­
pose of determining the 
technical and economic 
ability of the various 
competitors. Those who 
were fully able to meet 
the rigorousrequirements 
of this first contest were 
then permitted to take 
part in the second one, 
carried out on the basis 
of minutely specified sti­
pulations for the opera­
tion of the net, the de­
termining factor being 
the lowest average yearly 
subscription rate for a 
subscriber's set connec­
ted directly to the main 
exchange. The Swedish 
concern submitted a bid 
of 69 rubels (abt. 131 Swed. cr.) for the 
yearly subscription rate, and was successful in 
obtaining the concession for a term of eighteen 
years. According to the contract an agreement 
with the Russian Government was to be arrived 
at three years before the expiration of the conces­
sion, whereby the Government should either 
take over the net or prolong the concession. 

The Telephone Company's Building in Warsaw. 

Should it be found impossible to arrive at an 
agreement, the net should remain in the posses­
sion of the operating company, this latter being 

then required to remove 
all of its plant. 

The Telephone net of 
Warsaw — previously 
owned by the Internatio­
nal Bell Telephone Com­
pany and built according 
to the local battery sys­
tem — was very small 
and the equipment in 
poor condition at the 
time the Cedergren com­
pany tock charge of it. 
The Swedish company, 
however, built an en­
tirely new and modern 
plant according to the 
common battery system, 
at the completion of 
which the net expanded 
with surprising alacrity 
so that in 1914, at the 
outbreak of the Great 
war, the number of sub­
scribers amounted to 
33,000. In 1915, at the 
occupation of Warsaw 
by the German army, all 
private telephone traffic 

was inhibited, this state of affairs being enforced 
— in spite of the company's protests — during 
the whole time of occupation, i. e. until the end 
of 1918. The telephone net was used by the 
German military authorities for military purposes 
only. As soon as the Germans had evacuated 
the territory, the Cedergren company again took 
possession of its property and resumed opera-
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tions to as great an extent as was then possible. 
It was then ascertained that the Germans had 
removed all bronze wire from the net, thereby 
putting a great number of subscribers' lines out 
of commission. A large amount of other equip­
ment had also been carried away during the 
German occupation. 

The first Polish administration, which was 
socialistic, remained in power for such a short 
time that negotiations were never taken up 
with the same. This was done with the follow­
ing Paderewski administration, however, but 
did not lead to any result as it, also, remained 
but for a short time. 

Map of Poland. 
(The zones operated by the new Telephone company are indicated by shaded circles.) 

The Great war and the ensuing occupation 
of territory had prevented all negotiations with 
the government concerning the fate of the tele­
phone net at the expiration of the concession. 
Thus, the company's position as against the new 
Polish Government was such that it owned and 
operated an extensive and valuable telephone 
plant in the city of Warsaw without having the 
necessary concession therefore. 

Under Wito's administration, former chief en­
gineer Tolodsku of the St. Petersburg telephone 
net was appointed Postmaster General, but re­
mained in office for only a short time. His 
successor Steslowicz retained this office during 
the remainder of Wito's administration as well 
as under the following one, led by Ponikowski. 
Steslowicz was very desirous of coming to terms 
with the Swedish company, although he very 
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naturally did his utmost to promote the interests 
of his country at the same time. Representatives/ 
not only from the Postal Department, but also 
from the Treasury Department, the Department 
of Commerce, the Office of Works, the Attorney 
General and the magistrate of Warsaw took part 
in the lengthy proceedings which now followed, 
the Swedish company being forced to accept 
as a basis for the negotiations the fact that the 
existing financial conditions in Poland did not 
permit the taking over of the telephone net on 
the basis of a cash settlement. The only solu­
tion was to obtain a new concession, whereby 
the company through its own efforts might re­
ceive interest on and pay off the invested capital. 
The terms stipulated by the Postal authorities 
for the granting of such a concession, however, 
included the rebuilding and operation of the 
telephone nets in Lodz, Lemberg, Lublin, Bialy-
stok, the petroleum district of Boryslaw and the 
coal fields of Sosnowicz, these nets having been 
destroyed during the war. Also, the government 
wanted to be a stockholder in the enterprise. 

An agreement was finally arrived at whereby 
a new Polish company was formed in which one 
half of the stock and the technical and adminis­
trative leadership was retained by the Swedish 
company, a substantial interest being obtained 
by the government. The telephone net of War­
saw was then sold to this company by the 
Cedergren Telephone Company, government 
bonds redeemable after 25 years being received 
in payment therefore. The joint capital of the 
new company was paid up in the following 
manner: the abovementioned telephone nets 
valued at approximately 3,000,000 Swedish crowns 
were handed over to the company by the go­
vernment, the Cedergren company contributing 
the necessary capital — amounting to abt. 3,500,000 
crowns — for the rebuilding of the same. In 
addition, about 500,000 crowns were invested in 
the enterprise by private Polish interests, thus 
bringing the joint capital up to abt. 7,000,000 
Swed. crowns, or 10,000,000 Polish zloty. The 
Polish company obtained a concession for a 
period of 25 years, at the expiration of which 
the government shall redeem all shares not in 

its possession at a rate of 110 %. The govern­
ment may take over these shares sooner, if it so 
desires, but at a somewhat higher rate. 

The appraisal of the Warsaw net was a very 
difficult proposition, not less than four conse­
cutive commissions having taken part therein. 
The evaluation of the net was also made the 
subject of public discussion in the Polish press. 

The solution finally arrived at in regard to the 
Polish telephone problem has shown itself to be 
very expedient and to bring good results. Pri­
vate initiative has thereby come by its rights, 
an economically sound administration with mo­
derate subscription rates having been established. 
On the other hand, the government has secured 
effective control over the company's activities 
together with a share in the profits. 

The new Polish company, which is called Polska 
Akcyjna Spolka Telefoniczna, took up its activi­
ties on July 1st 1922. 

The number of telephone instruments connec­
ted up with the various nets was 

on December 31st 1922 38,964 
» 1923 40,937 
» 1924 45,321 

and these nets are now experiencing a rapid 
growth. 

The populations of the principal cities in the 
various zones of operation at the beginning of 
the current year were as follows: 
Warsaw . . 981,176 inh. Tustanowicz 13,299inh. 
Lodz . . . . 451,813 » Sosnowicz . 86,698 » 
Pabjanice. . 29,699 » Dabrowa . . 39,840 » 
Zgierz. . . . 21,116 » Zawiercie . . 28,708 » 
Bialystok . . 76,971 » Bedzin . . . . 28,076 » 
Lemberg . . 219,193 » Czeladz . . . 17,260 » 
Drohobycz . 26,733 » Lublin . . . . 94,498 » 
Boryslaw . . 16,346 » 

A most satisfactory cooperation with the Polish 
authorities and with the government represen­
tatives in the board of directors of the company 
has been established. The new company has 
fulfilled all its obligations towards the Swedish 
company, whose activities have been taken over 
by Allmanna Telefonaktiebolaget L. M. Ericsson 
after the liquidation of the Cedergren Telephone 
Company. Wtz. 
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The L. M. Ericsson Cable Works at Alvsjo, Stockholm. 

The manufacture of cables and similar products 
was not taken up by the L. M. Ericsson 

company and included among its activities until 
at a comparatively recent date. 

In 1916 Aktiebolaget Stockholmstelefon, a sub­
sidiary concern of Allmanna Telefonaktiebolaget 
L. M. Ericsson, began to make plans for the 
erection of a cable factory for the main purpose 
of supplying the great quantities of cable and 
telephone cords required by this company, A.-B. 
Stockholmstelefon being at that time owners of 
the fast growing private telephone net in Stock­
holm and outlying districts. The Great War, 
together with the insufficient production of exis­
ting cable factories, was responsible for such an 
unheard-of rise in prices that it became neces­

sary to devise some means whereby such mate­
rial could again be obtained at reasonable prices. 

The equipping of the cable works took a much 
longer time than had been anticipated, as the 

firms which were to supply the necessary ma­
chinery were unable to make deliveries within 
a reasonable time. Also, it was found impos­
sible to obtain professional men of sufficient 
competency in the manufacture of this kind of 
material. For this reason, the company itself 
was forced to make the necessary machinery and 
to select men out of its own force and train 
them for this kind of work. Naturally, a great 
many obstacles had to be overcome and mis­
takes were unavoidable in the beginning. On 
the other hand, the problem in hand had to be 

R 237 Fig. 1. Cable Manufacture. 
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2. The Cable Works 

studied in the most thorough manner possible, 
whereby an invaluable experience in the manu­
facture and operation of 
cable machines was ob­
tained. Later on, when 
severe competition ne­
cessitated the manufac­
ture of high class and 
yet low priced products, 
this experience proved 
to be most useful. 

In 1918 Aktiebolaget 
Stockholmstelefon sold 
its telephone net to the 
Royal Swedish Telegraph 
Office. The number of 
subscribers in this net 
amounted by this time 
to 110,000. After the sale of its telephone net, 
Aktiebolaget Stockholmstelefon continued its ac­
tivities under the name of Allmanna Industri-
aktiebolaget H. T. Cedergren, and some time 

Fig. 3. A Corner of the Test Room 

thereafter was merged into the head concern, 
whereby the cable works with their various 

manufactures became a 
part of L. M. Ericsson's 
activities. 

The cable works are 
located in Alvsjo, one of 
Stockholm's suburbs, ly­
ing on the Southern 
Trunk Railway. The estate 
of Langbro, with an area 
of about 430 acres and 
lying in the immediate 
proximity of the cable 
works, is owned by the 
company, and affords 
ample room for a prac­
tically unlimited expan­

sion of the works, for homes for the employees, 
etc. 

The community of Alvsjo, whose population 
amounts to about 10,000 inhabitants, has also a 

R 240 Fig. 4. Paper and Cotton covering Machines. R 241 Fig. 5. Manufacture of Rubber Insulated Wire. 
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Fig. 6. Another View of the Works. 

few smaller industries, but 
the cable works is its only 
really important manufactur­
ing concern. 

The works have succes­
sively taken up the manu­
facture of different lines of 
products belonging to the 
class of insulated electric 
conductors. A start was 
made with telephone and 
bell wire for indoor use and 
cotton insulated cable for 
indoor plant. Later on, the 
manufacture of dry core lead 
covered cable, switchboard 
cords, receiver cords, rubber 
insulated wire,enamelled wire 
and silk insulated wire was 
taken up. During latter years, 
duplex cable for long distance 
lines as well as for indoor 
plant has been manufactured. 

R 247 Fig. 7. Manufacture of Enamelled Wire. 

This type of cable, which 
must pass very severe tests 
for capacity and line resis­
tance, has given excellent 
results. 

The first of the factory's 
products were put on the 
market in 1918. The sales 
during this year amounted 
to 441,053 Swedish Crowns. 
The corresponding figure for 
1919 was 2,833,884 Cr., for 
1920 1,806,970 Cr., for 1921 
1,370,150 Cr., for 1922 
1,511,951 Cr., for 1923 
1,627,246 Cr. and for 1924 
2,295,058 Cr. These figures, 
however, are not altogether 
comparable on account of 
the successive decrease in 
prices for wire and cable 
products. The financial crisis 
which occured after the Great 

Fjg. 8. Cord Manufacture. R 243 Fig. 9. Manufacture of Tinsel Cord and Silk Insulated Wire. 
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War was responsible for a marked decrease in 
consumption, and the ensuing sharp competition 
forced prices down to a minimum. Also, the 
fall in prices of raw material played a very im­
portant part. As a matter of fact, the present 
prices amount to only about 20 % of those of 
1918, 25 % of those of 1919, and so forth. A 
true comparison of the output during various 

R 244 Fig. 10. The Mechanical Laboratory. 

years, therefore, can only be arrived at by reduc­
tion to the price level of 1924. Such a reduction 
has been made in the table here below, which 
also gives the total length of wire and cable 
manufactured each year, the average number of 
employees (including officials, engineers and fore­
men), and the average value of production per 
employee during each year. 

A decrease in sales occured in 1920, chiefly 
due to a strike which lasted from the beginning 
of the year until March 8th. 

The most interesting information in this table 
is undoubtedly that given in the last column, 
which shows the successive increase in efficiency. 
While the value of material produced per em­
ployee in 1918 did not amount to more than 

R 245 Fig. 11. The Electrical Laboratory. 

1,260.— Crowns, in 1924 it had increased to 
practically eleven times this amount. 

An increase in efficiency and a consequent lower­
ing of prices were not the only aims of the 
company, however. Steady efforts have also 
been made to raise the quality of the finished 
products, this being the only sure means of 
acquiring and holding new markets. For this 
purpose the company has installed chemical, 
mechanical and electrical laboratories for the 
scientific testing of raw materials as well as of 
the finished product. 

The products of the Ericsson cable works are 
now being shipped to nearly all parts of the 
world. A very large part of this production, 
amounting in 1924 to 25 % of the entire output, 
is consumed by the L. M. Ericsson works in 
Stockholm. 

G. O. 
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The switchboard here shown is intended 
for fifty lines and is furnished with equip­
ment permitting twelve simultaneous calls. 
There is also a power board for two storage 
batteries (for charging with D. C) , pole 
changer for ringing signals, and fuses with 
alarm bell. 

The rack is 225 cm. high and 145 cm. 
wide. 

These automatic switchboards aresuitable 
for large business enterprises, such as 
warehouses, banks, factories, mills, and for 
small municipalities, etc., and can be fur­
nished for from ten to five hundred sub­
scribers' lines, with a possible maximum 
of twenty four simultaneous calls. 

PRINCIPAL ADVANTAGES OF 

THE AUTOMATIC SWITCHBOARD. 

1. Always ready for service, day and night. 
2. Independent of the services of an ope­

rator. 
3. Quickly accomplishes connections and 

the clearing of lines. 
4. Conversations secret. 
5. Occupies but little space. 
6. Enables expansion in stages of 10 lines. 
7. Existing apparatus unaltered with in­

creased capacity. 
8. Only two wires per telephone set. 
9. Gives distinct calling and busy signals. 

ALLMANNA TELEFONAKTIEBOLAGET L. M. ERICSSON, 
STOCKHOLM. 

Tryckt hos Allmanna Telefon-A.-B. L. M. Ericsson, Stockholm 1925. 

SMALL 

AUTOMATIC TELEPHONE SWITCHBOARDS 
FOR 

LOCAL EXCHANGES. 

Type OL 500/50 for 50 Lines. 
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Modernization of Plants operated by The Polish Telephone Company. 

The building and reconstruction work now being 
carried on by the Polish Telephone Co. 

(Polska Akcyjna Spolka 
Telefoniczna) constitutes the 
most important step towards 
the modernization of Polish 
telephone equipment. The 
concession granted this 
company by the Polish go­
vernment stipulates that all 
nets operated by the com­
pany shall be completely 
modernized before July 1st, 
1927. 

On December 31st 1924, 
45,321 telephone instru­
ments were connected up 
to the various nets of the 
Polish Telephone Company. 
As the total number of in­
struments in the whole 
country at that time did 
not amount to more than 
109,000, we find that about 
40 % of the service is being handled by this 
company. 

The following nets are now being operated 
by the Polish Telephone Company. 

Fig. 1. The New Exchange at Lublin. 

Warsaw and surrounding district within a radius 
of 8 km. 

Lodz and surrounding di­
strict within a radius 
of 20 km. 

Lemberg and surrounding 
district within a radius 
of 8 km. 

Lublin and surrounding di­
strict within a radius 
of 8 km. 

Bialystok and surrounding 
district within a radius 
of 8 km. 

Boryslaw and surrounding 
district within a radius 
of 20 km. (the oil fields); 
together with that por­
tion of the coal district 
formerly under Russian 
rule and consisting of 

Sosnowiec and surround­
ing district within a ra­
dius of 20 km. 

The Polish Telephone Company took charge 
of these nets on July 1st 1922, on which date 
the concession for operating the same became 
the property of this company. The concession 
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for Warsaw had previously been owned by the 
Cedergren Telephone Co., and the others by the 
Polish government. 

The terms of the concession stipulate that the 
following nets shall be either modernized or 
entirely rebuilt for a certain minimum number 
of lines, as follows: 

Lodz (city proper) 4,500 lines 
Lodz (surrounding district) 1,000 » 
Lemberg 4,000 » 
Lublin 1,500 » 
Bialystok 2,000 » 
The oil fields 2,000 » 
The coal district 2,000 » 

Total 17,000 lines 

All of these nets shall be equipped with like 
material and be constructed according to the 
same methods as have already been so success-

K 273 Fig. 2. Cord Plug, full size. 

fully used in Warsaw, Stockholm, Moscow and 
other places. 

The common batterysystem with two-wire 
multiple and pair cord service is being applied 
to all the larger exchanges. 

The cord plugs used at these exchanges have 
a diameter of only 3.5 mm., fig. 2 giving a full 
size illustration of one of them. A person never 
having handled these plugs may find them ridi­
culously small and unpractical; the efficiency of 
the service as well as the long life of the cords, 
however, has given ample proof of the opposite. 

The 2-point multiple jacks are mounted in 60 
or 100-line strips. Five such strips form a jack-
block of 300 or 500 lines respectively. 

By reason of the unusually small diameter of 
the plugs, the multiple naturally takes but little 
space, and the total multiple capacity of 30,000 
lines can be conveniently reached by one ope­
rator. Fig. 4 gives a view of such a multiple 
extended for 36,000 lines. 

The local jacks have three contacts, the third 
one being for the subscriber's service meter. 
Each line is equipped with such a meter, these 

latter usually being placed above the multiple, 
as shown in fig. 5. 

Symbols used on diagram. 

R1R2 Combined line and cut-off relay. 
AL — Call supervision lamp. 
LJ — Local jack. 
M - Subscriber's meter. 
MJ — Multiple jack. 
R3 to R8 — Cord circuit relays. 
CL1 — Clearing lamp for calling cord circuit. 
CL2 — Clearing lamp for ringing cord circuit. 
PCL — Supervisory lamp for clearing signals. 
PRL — Supervisory lamp for ringing signals. 
P1 — Answering cord. 
P2 — Ringing cord. 
K - Speaking and ringing key with pump. 
R9 — Test relay. 
Rl0 — Connecting relay for ringing circuit. 
R11 — Control relay for ringing circuit. 

All relays in speaking circuits are sheathed to 
prevent cross-talk. 

A subscriber A calls the exchange by removing 
his handmicrotelephone, closing the following 
circuit: 

1. Negative, R2, L1 A, L2, R1 and positive. 
The same circuit passes through both coils 

R1 and R2. Since R2 has the greater number 
of windings, it attracts the armature, closing the 
following circuit and causing the lamp AL to glow: 
2. Negative, R1a, AL and positive. 

The operator answers the call by plugging P1 

into LJ and pressing the key K over to 
speaking position, thereby closing the fol­
lowing circuits: 

3. Negative, R3, P1b, L1, A, L2, R1 and positive, and 
4. Negative, R4 R1a, L2, Rx and positive. 

R3 and R4 energize and are connected in pa­
rallel with R2, reducing the current in R2 and 
increasing the same in R1. The armature is 
released by coil R2 and attracted by R1 causing 
the lamp AL to cease glowing. 

The pressing of the speaking and ringing key 
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to the speaking position brings the operator's 
headgear in circuit over the contacts Ka and 
Kd and the operator answers the call. 

The operator tests the desired line of subscriber 
A1 by placing the plug sleeve P2b against 
the jack spring L21. 

If the line is busy, the following circuit is 
closed: 
5. Negative, R2

1 L1
1 A1, L21, P2b, Ki, Ke, R9 

and positive. 

R9 energizes, closing contact R9a, 
over which the operator receives a 
busy tone indicating that the line is 
busy. 

The operator plugs in the calling cord 
P., in the multiple jack MJ1 and 
presses the key K over into ring­
ing position. 

The following circuit is then closed: 

6. Negative, R10, Kh, P2b, L21 R1
1 

and positive. 

Rl0 energizes, an induction current 
being sent out over the following 
circuit: 

7. Induction coil, R10a, R11, Km, P2a, 
L11, A1 L,21 P2b, Kh, Rl0 and nega­
tive. 

R11 energizes and the calling lamp receives 
current over the following circuit: 
8. Negative, R11a, PRL and positive. 

Circuit No. 6 keeps the armature of relay 
R1

1R2
1 attracted against the coil R11 and pre­

vents the magneto current from causing a flicker­
ing of the calling lamp for subscriber A1. The 
ringing signal continues for a period of about 
three seconds, after which the key K automati­
cally returns to its normal position, thereby 
closing the following circuit: 

9. Negative, R7, Kf, Ki, P2b, L21 R11 and 
positive. 

R7 energizes and is held over R7b. 

The called subscriber A1 answers by removing 
his microtelephone. 

This causes the closing of the following circuit: 
10. Negative, R8, Kg, Kk, P,a, Lt\ A1 L21 

R 1 1 and positive. 
Relay R8 energizes. The relay R5R6 is con­

structed so that current through both coils is 
necessary to attract its armature. 

The subscribers replace their microtclephones after 
the conversation is ended. 

This causes a breaking of circuits Nos. 3 and 

10 in the respective instruments and a conse­
quent de-energizing of R3 and R8. 

The de-energizing of R3 causes the following 
two circuits to be closed: 

11. Negative, R4a, R3a, CL1 and positive; and 
12. Negative, R4a, R3a, R6 and positive. 

The de-energizing of R8 causes the following 
two circuits to be closed: 

13. Negative, R7a, R8a, CL2 and positive; and 
14. Negative, R7a, R8a,R5 and positive. 

This results in the lighting of the clearing 
lamps CLt and CL2, and the energizing of relay 
R5R6. The energizing of R5R6 causes the super-
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visory lamp PCL to glow and one call is re­
corded by the service meter M: 
15. Negative, R6d, PCL and positive. 
16. Negative, R6c, P1a, M and positive. 

The clearing lamps keep on glowing until the 
operator disconnects, even if the subscribers 
A or A1 should again remove their microtele-
phones, as R5R6 is held directly over contacts 
R5R6a and R5Rsb. 

The operator takes down the connection, there­
by breaking all circuits. 
Toll traffic. 

The above described switching process applies 
to local calls. Exchanges with more than 1000 

are equipped with clearing relays and 12-volt 
supervisory or clearing lamps which receive their 
current either from the public power net over 
a transformer or from a common battery. The 
central exchange as well as the private exchange 
receives a clearing signal as soon as the micro-
telephone of the extension instrument is replaced 
on the cradle. 

The cord switchboards are of L. M. Ericsson's 
standard type with pair cords. The main ad­
vantage with these boards is that all component 
parts are very easily replaced; also, they need 
only be equipped with the exact number of lines 
and cords required for handling the existing 

traffic, a subsequent increase in 
traffic being taken care of by 
mounting additional standard 
units in the board. 

The telephone instruments are 
of the type which has become 
so popular in Stockholm, War­
saw, Moscow and other cities, 
a few minor changes having been 
made, however, so as to permit 
the common use of a greater 
number of parts in both the 
table and wall instruments for 
the sake of simplifying main-
tainance. 

Fig. 4. Part of a Multiple with a Capacity of 36,000 Lines. 

lines are equipped with a junction switchboard 
for making connections with the toll exchange. 
This board has provisions for disconnecting a 
subscriber's line from the local exchange during 
a toll call. 
Private exchanges and subscribers' instruments. 

The private exchanges are operated according 
to the common battery system with a current of 
12 volts' tension. For two, four and eight lines, 
a cordless switchboard with keys is used, ex­
changes with from 12 to 100 lines being equip­
ped with switchboards of the cord type. The 
switchboards are equipped with indicators 
for incoming calls, the 2-line boards having 
clearing indicators as well. All other boards 

Method of building the nets. 
The L. M. Ericsson system for 

cable distribution — fully described in the pre­
vious issue of the »Review» — is being used 
for the local telephone nets. 

In all the larger cities, the cables - - where 
possible — are laid in underground cement con­
duits. Within the more central parts of the 
cities, the individual subscribers' lines are carried 
in 2-conductor lead covered cables which are 
fastened to the outside walls of the buildings. 

In the residential and other districts, where the 
subscribers are more thinly distributed, aerial 
cables supported by poles or on the tops of the 
houses are more generally used. Here, the open 
lines consist of bronze wire 1 mm. in diameter or, 
where an insulated line is required, of so-called 

R 274 

- 53 



Hackethal wire. The open lines usually termi­
nate on a chimney bracket or small roof stan­
dard for two lines, from where they are led 
down into the garret of the building by means 
of rubber insulated wire. Here they are con­
nected to 2 or 4-conductor lead covered cables 
which are run down to the subscribers' instru­
ments. 

ductor cables have conductors with a diameter 
of 0.7 mm. 

Extension of the plants. 
Lodz. 

In this city, the C. B. exchange which was 
taken over by the Polish Telephone Company 
had been recently built by Siemens for a capa-

Fig. 5. Schematic Diagram for C. B. System with Pair Cords and 2-Wire Multiple. 

Iron wire 3 mm. in diameter is used for rural 
lines. When the number of lines exceeds twelve 
pairs, overhead cable is used, all poles being 
impregnated. 

In the larger cities belonging to the Lodz, the 
oil, and the coal districts, all junction line cables 
are double wound and either laid in conduits 
or carried overhead on poles. 

All cables are of Ericsson's standard make. 
For all main cables as well as for primary 
and secondary distribution cables, conductors 
with a diameter of 0.5 mm. are used, while 
the junction line cables and the 2 and 4-con-

city of 4500 lines. The equipment at this ex­
change was in good condition, but subscribers' 
meters were lacking. The modernization of this 
exchange, therefore, was restricted to the in­
stallation of subscribers' meters for all the lines, 
but an extension for another 2000 lines will 
probably soon be a matter of necessity. 

On the other hand, the outside net was in an 
exceptionally poor condition. A cement conduit 
line led from the main exchange to a few street 
distribution cabinets in the central part of the city. 
The cables which were run through these con­
duits for the service of two city blocks with 
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underground distribution were in a deplorable 
condition and the same could be said concerning 
the bare wires which were bunched on pole 
lines in the streets of the city. 

After the old net had been put in a state of 
temporary repair, extensive operations for the 
rebuilding of the net were started in the spring 
of 1923, this work being scheduled for com­
pletion by the end of 1925. 

The new conduits are figured for a capacity 
of 45,000 lines and run out from a building-lot 
purchased for the erection of a new exchange. 
After the completion of the first extension, the 

R 277 Fig- 6. Typical Placing of Distribution Cabinet in Warsaw. 

main cables from the old exchange will have a 
capacity of 7200 lines, and will be distributed 
to 45 distribution cabinets. The cable net will 
be almost entirely underground. 

Surrounding districts of Lodz. 

New common battery exchanges for 500 lines 
have been installed in rented localities in the 
cities of Pabianice and Zgierz. The nets here 
are being built on the same efficient plan as in 
Lodz. 

Cables for junction lines between these cities 
and Lodz will be laid in cement conduits 
during the present year. These cables will con­
tain an unusually large number of lines, partly 

on account of the large amount of traffic and 
partly because some of the larger industrial enter­
prises of Pabianice and Zgierz have contracted 
for direct service with Lodz. 

The usual type of P. B. X. switchboards are 
being installed in the smaller towns around 
Lodz, the lines being carried in small overhead 
cables supported by pipe standards on the roofs 
of the houses. 

Lemberg. 
The telephone net of Lemberg, which was built 

according to the methods used by the former 

R 276 Fig. 7. The Old Exchange at Bialystok. 

Austrian telegraph authorities, had a capacity 
of 4500 lines and was in a fairly good condi­
tion. The only work necessary for its adaption 
to the common battery system, therefore, con­
sisted in minor adjustments, the replacing of 
iron wire with bronze wire and the improve­
ment of the lines leading in to the subscribers' 
instruments. 

The main exchange, on the other hand, proved 
to be in an exceptionally poor condition. The 
insistent demands of the authorities as well as 
of the public resulted in the construction of a 
temporary C. B. exchange for 3000 lines, housed 
in the same building as the old exchange. This 
had been anticipated already before the conces-
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sion had taken effect, so that L. M. Ericsson 
was able to deliver the necessary material already 
in the latter part of 1922. 

The new exchange was ready for service in 
August 1923 and the connecting up of new sub­
scribers could immediately take place. Almost 
all the available lines had been connected up 
by the end of 1924, and the exchange is now 
being extended for a total capacity of 6000 lines. 

Building operations for the modernization of 
the cable net are to be begun during the present 
year in those parts of the city where the demand 
for new subscribers' stations is greatest. New 
main cables with a capacity of 2100 lines are 
to be run to these parts of the city from the 
present exchange. 

Lublin. 
In this city, a new 3-story building with faci­

lities for housing a main exchange for 10,000 lines, 
offices, stock rooms and lodgings for the super­
intendent, has been erected on a newly pur­
chased building-lot. 

The new telephone exchange as well as an 
entirely new net for 1500 subscribers' lines will 
be put in operation during the present year. 

Bialystok. 
Rooms for housing the new exchange have 

here been provided in the old exchange building. 
The new exchange equipment is to be erected 
during the current year as well as an almost 
entirely new net for 2000 subscriber. 

The petroleum fields. 
A three story building similar to the one in 

Lublin has been erected in Boryslav, the principal 
city of this district. This exchange building 
has an operating room with accomodations for 
a maximum of 3000 lines. The initial capacity 
of the exchange is 1000 lines. 

An entirely new net for 1000 subscribers' 
lines has been built indepedently of the old one. 
Contrary to the others, this net is built almost 
entirely with aerial cables carried on poles. Only 
in the side street where the exchange is located 
have cement conduits been laid. It was found 
impossible the place conduits in the main street on 
account of the great number of oil pipe lines, 

but those parts of the main cables which had to 
be placed underground have been run parallel 
with the oil pipes and are protected by angle-iron. 

As the buildings are of a too primitive type 
of construction to support any kind of a load, 
the distribution is accomplished by means of 
bare wires from distribution poles. 

The coal district . 

The three important cities of Sosnowiec, Bed-
zin and Dabrowa arelocated within this district. 

The nets and exchanges which were here 
taken over by the Polish company were all in a 
deplorable condition. 

The rental laws which were in effect after the 
war made it practically impossible to obtain any 
suitable premises for the new exchanges, causing 
serious delay in the work. The Sosnowiec 
exchange was put in operation in January 1924 
and Bedzin in September of the same year. 
In Dabrowa, it was impossible to get the de­
sired premises vacated until November 1924, so 
that this exchange is not yet completed. 

Cement conduits have been laid between 
Sosnowiec and Bedzin for the cables carying 
the junction traffic between these cities. A double-
wound cable will be drawn through this conduit 
before the end of the year. 

The table on the next page gives an idea of the 
scope of the above-mentioned work, partly at the 
completion of the first stage of the extension work, 
i.e. at the close of 1925, and partly of the end of 1924. 

The connecting up of new subscribers was 
begun as soon as the new exchanges had been 
put in operation and all the old subscribers 
transferred. In Lemberg the net has experi­
enced a steady growth with about an equal 
number of new subscribers each month. In Lodz 
and the coal district, however, where the general 
depression following the war was most keenly 
felt, the number of subscribers did not increase 
to any appreciable degree until during the latter 
half of 1924. The following figures give the number 
of old instruments replaced by C. B. instruments, 
as well as the number of newly installed C. B. 
instruments up to December 31st 1924, and in­
clude only those districts in which new common 
battery exchanges have been put in operation. 
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Number of Number of 
Instruments newly installed 
replaced by C. B. instru-

C. B. ments. 
Dec. 31st 1924 Dec. 31st 1924 

Lodz and surrounding district 115 2006 
Lemberg 1414 1614 
The coal district 328 649 
The oil fields 210 — 

Total 2062 4269 

Simultaneously with the work executed in the 
provinces, extensive rebuilding and new con­
struction work has been carried on in Warsaw, 
some of the more important items being men­
tioned in the following. 

A five-story building with rooms for the main 
stock, the work shop and operators lunch room 
has been erected on the building-lot Zielna 37—39. 
Subscribers' meters have been installed for each 
subscriber's line at the central exchange. The 

cement conduit lines have been increased with 
9.59 kilometres of conduit, giving the ducts a 
a total increase in length of 14.03 kilometres. 
37.85 kilometres of cable, consisting of 3641.56 
kilometres of two-conductor lines, have been 
added to the underground net. 14.57 kilometers 
of cable, containing a total of 365.26 kilometres 
of two-conductor lines have been added to the 
aerial net. These recent additions to the under­
ground and aerial cable nets have in part 
been utilized for the modernization of 2870 
subscribers' lines in the suburbs, the old lines 
consisting of bare wires which were led from 
from large distribution standards on the roofs 
of the buildings. Lastly, as many as 2800 new 
telephone instruments were connected up to the 
Warsaw net by the 31st of December 1924. 

B. L—n. 
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Underground Cable Construction with Cement Conduits. 

When cables first began to be used in the in a trench which was then filled with earth — 
construction of city telephone nets they was resorted to. 

were always placed underground for the simple The repair of old cables or the laying af new 

K 16 Fig. 1. Laying a Conduit Line in Mexico City. 

reason that their excessive weight precluded all ones, however, necessitated the tearing up of the 
possibility of supporting them on poles. At streets, for which reason this system was even-
that time, the present day methods of laying tually abandoned. It is still used, however, in 
cables in conduits were unknown, and the most localities where the streets are paved with very 
simple method — i. e. the laying of the cable cheap material and where the subscribers are so 

- 58 -



sparsely distributed or the concession is for such 
a short term that a more permanent and expen­
sive system would not yield any interest. 

With the advent of the modern dry-core lead 
covered type, however, it was found possible 
to run telephone cables overhead, supported by 
means of steel messenger wires. This method 
is not advisable in large and widespread nets, at 
least insofar as the main cables are concerned, 
for the reason that their number soon becomes 
so great that their running up on pole lines or 
over house tops is attended with serious diffi­
culties. 

In Stockholm, the telephone very soon became 
a popular means of communication and statistics 
show that in 1885 not less than 4978 telephones 
were connected up to the city 
net, amounting to 232 telephone 
instruments per 10,000 inhabi­
tants. Actually, this was a greater 
number than in any other Europan 
city; compared with the number 
of inhabitants, it constituted a 
world's record. Naturally, many 
other larger cities have since sur­
passed Stockholm as to the actual 
number of instruments, but this 
city has retained a leading po­
sition in regard to the density 
of its telephones with over 25 
subscribers per 100 inhabitants. 

The rapid development experienced by the 
Stockholm net soon required the early solution 
of problems which arose as to the practical and 
economical running of the subscribers' lines. 
For the purpose of remedying existing conditions, 
Stockholms Allmanna Telefonaktiebolag (The 
Stockholm General Telephone Co.) in 1889 sought 
the permission of the city authorities for the 
laying of underground cables. This permission 
was not granted until 1891, and then only with 
much hesitancy and on very stringent terms, as no 
method was then known for the laying of such 
cables without tearing up the street pavement. 

In 1890, H. T. Cedergren, engineer and mana­
ging director of the above company, caused a 
conduit of concrete to be manufactured, this 

same design — with only a few minor changes 
and modifications — still being used by the 
Ericsson concern for all underground cable con­
struction. It has also served as a pattern for 
several other telephone companies. It was se­
veral years, however, before the city authorities 
were convinced of the great advantages of this 
system and the extensive construction work for 
the building of Stockholm's underground cable 
plant did not gain any appreciable headway un­
til 1895. 

A conduit system for telephone cables cannot 
be termed efficient unless it fills the following 
requirements. 
a. It shall permit all necessary cable work to be 

accomplished in a simple and efficient manner 
without interfering with street 
traffic. 

b. It shall possess the necessary 
strength to withstand mecha­
nical injury by tools used in 
roadbuilding or other similar 
work. 

c. It shall possess the necessary 
strength to withstand heavy 
traffic loads. 

d. It shall be absolutely non-
conductive for electric cur­
rents, thus protecting the 
cables from corosion by va­
grant earth currents, danger 

from this source being greatest in cities with 
poorly constructed electric tramway nets. 

e. Gases which may cause dangerous explosions 
shall be prevented from entering the ducts. 

f. It shall be waterproof. 
g. It shall be moderate in price. 

Before we go on with our description of the 
Swedish system of underground construction, we 
will, for the sake of comparison, touch on conduits 
of iron, wood and vitrified clay or terra-cotta tile-

Iron pipes were used as cable conduits at a 
very early date. Corosion by rust, however, 
soon makes it well nigh impossible to even 
withdraw a cable without damaging the lead 
sheathing; iron pipe conduits, therefore, were 
abandoned after a very short time. 
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Conduits of impregnated wood construction vantages, however. In the first place, they cannot 
have been used to some extent in the United be made watertight, and the cable, therefore, is 
States, in cities where the otherwise customary not protected from damage by electrolysis. Also, 

K 20 K 21 

vitrified terra-cotta tile construction has proved the conduits and manholes easily become water-
unsuitable on account of the settling of the filled. Furthermore, gas may easily gain access 
ground or because of the constant vibrations and cause explosions. It may be well to 
occasioned by the heavy traffic. mention here, that electrolysis is often respon-

Wooden conduits have a great many disad- sible for the formation of oxihydrogen gas, the 
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Fig. 3. Cement Conduits. 
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Fig. 4. Plan showing Extension of..the Stockholm Underground Net in 1916 
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presence of which may result in very serious 
explosions. Another disadvantage is that their 
length of life is comparatively short. 

Vitrified terra-cotta tile, on the other hand, has 
been very extensively used for this purpose. Tile 
conduits are made with square ducts and gene­
rally have the cross-section shown in fig. 2. 
They are seldom made with more than 6 or 8 
ducts, however, on account of their fragility. 
When a greater number of ducts are required, 
two or more conduits are placed side by side. 

Tile conduits are laid on a well smoothed bed 
of concrete, and the joints are wrapped with 
strips of cloth dipped in asphalt. The conduits 
are then covered with a layer of concrete — on 
both sides and top — from 8 to 10 centimetres 
thick. 

R 295 Fig- 5. Details of 7-duct Cement Conduit. 

On account of its rigidity, this system is not 
the most suitable for localities where frost, earth­
quakes, etc., cause upheavals or settling of the 
ground. The least settling of the ground will 
cause the conduits to crack, thus often damaging 
the cables or even making it impossible to run 
new cables through the ducts. 

Fig. 2 shows a section through a 16-duct 
conduit built up of four 4-duct vitrified tiles. 

The manufacture of tile conduits requires spe­
cially constructed machinery as well as ovens 
for glazing. As a result, the manufacture must 
take place in special factories, often necessitating 
long and expensive transportation with atten­
dant breakage, all of which greatly increases the 
first cost. 

The Swedish conduit system. 

In fig. 3 are shown the seven different types 
of conduits which have been used by the Erics­
son concern in the construction of underground 
cable nets. As may be seen, the conduits are 

manufactured with 1, 2, 3, 4, 7, 19 and 37 ducts. 
The reason for adopting such odd numbers of 
ducts is merely that the cross section is thus 
best utilized. As a matter of fact, we find that 
these same figures also represent the standard 
numbres of strands in steel wire cables, etc. 

The mix used in the manufacture of these 
conduits consists of one part cement and three 
parts sand. The effective length is 1 metre for 
all types. 

An important feature is that these conduits 
can be made without the use of any special 
machinery. This makes possible the manufacture 
of the conduits in the immediate neighbourhood 
in which they are to be used, thus effecting a 
considerable saving in freight and transportation. 

Collapsible steel forms are used, into which 
the fairly stiff cement mix is well tamped. The 
outer form, together with the cylinders which 
form the ducts, are then removed, the conduits 
being protected from the sun and kept moist 
by sprinkling during the early part of the curing 
process. 

A thin coating of asphalt is applied to the 
walls of the ducts to make them perfectly smooth 
and reduce friction to a minimum, thus protecting 
the lead sheathing from abrasion when running 
the cables through the ducts. The asphalt also 
helps to make the conduits waterproof. 

The main difference between this type of conduit 
and other types, however, is that the joints have 
a certain amount of elasticity. This is attained 
by filling the joints with a warm mixture of two 
parts asphalt and one part mastix, the ducts 
being temporarily plugged with hemp yarn to 
prevent the mixture from entering and filling 
them up. 

Table of weights for cement conduits. 

Where possible, conduits should always be 
laid under the foot pavement or sidewalk and 
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Fig. 6. Manhole for 19 to 37-duct Conduit Line. 
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at a depth of from V2 to 1 metre, measured from 
the top of the conduit. 

A manhole in which all cable splices and 
branchings to side streets are made is built at 
every street crossing. When the length of a 
city block exceeds 125 to 130 metres a manhole 
is usually placed in the middle of the block too, 
as it would otherwise by very difficult to run 
the heavier cables through the ducts. 

The manholes are made entirely of concrete. 
A 1:5:7 mix is used for the floor and side 
walls, while the vaulted roof is reinforced and 
poured with a 1:3:3 mix. The manhole covers 
may be made of either reinforced concrete or 
cast iron. 

The duct openings in the manholes are pro­
vided with protective iron shields, these shield's 
being furnished with hooks of malleable iron 
for holding the pulley through which the pulling 
rope is run. The shields also prevent the thin 
partition walls between the ducts from being 
broken through when running cables into the ducts. 

The manholes are built in three standard sizes, 
one for 19 to 37-duct conduits, one for 7-duct 
conduits and one for 3 to 4-duct conduits. Fig. 
6 plainly shows the construction of one of the 
largest size manholes. The method of supporting the 
cables on specially constructed cast iron brackets 
is also shown. For 1 to 2-duct conduits, the 
manholes are generally replaced by small so-
called splice boxes. 

The space around the cables at the duct open­
ings is well sealed with oakum and so-called 
cable putty, thus protecting the lead covering 
from injury by the iron shields. The cable putty 
consists of 2 parts linseed oil, 1 part vaseline, 
1 part paraffin and 1 part rosin; these ingredients 
are melted together, after which powdered chalk 
is stirred into the liquid mixture. The putty is 
to be slightly warmed before use. The sealing 
also prevents gas from entering the ducts, and 
the openings of all the empty ducts should be 
tightly sealed for this same reason. 

B. K 
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The Electric Interlocking Plant at the "Boras Lower" Station. 

The city of Boras, in the Swedish province of 
Vastergotland, has long been an important 

centre for the flourishing industries of the sur­
rounding country. Three quarters of a century 
ago, when the small home industries or home 
slojd — as they are called in Sweden — were 
at their height, the roads were the only means 
of communication. Soon after, however, the 
larger industries began to make their appearance, 
and with them the railways. 

At the present time we find Boras furnished 
with excellent railway communications. To the 
North we have the Boras—Herrljunga Railway; 
to the West, Gothenburg is reached by means 
of the Goteborg Boras Railway, while the Var-
berg—Boras Railway runs in a southwesterly 
direction to the city of Varberg. The most re­
cent, but by no means the least important, is 
the Boras—Alvesta Railway, towards the south­
east. All of these railways terminate in the Boras 
Lower Station, thus making it a very important 
multiple junction. Two years ago, the great in­
crease in traffic necessitated the rebuilding and 
enlarging of this station. The passenger station 
was furnished with wide platforms between tracks 

II and III and between tracks IV and V — see 
above track plan — and the shunting station 
was furnished with a double incline, thus simp­
lifying the numerous switching operations occa­
sioned by the interchanging of cars between the 
various railways. 

The only satisfactory way of making efficient 
use of the station area and of handling incoming 
and outgoing traffic with perfect safety was by 
installing an interlocking plant, the choice lying 
between a mechanically or an electrically operated 
system. An electric plant was finally decided 
upon, after exhaustive investigations had proved 
this system to be the most suitable under the 
existing conditions. 

Signalbolaget (The Signal Co.) was entrusted 
with the task of installing the plant, of which 
the electrical devices and cables were furnished 
by L. M. Ericsson, and the semaphores, skotch 
blocks and other mechanical details were fur­
nished by the Avos Company of Orebro. 

The plant comprises two interlocking ma­
chines, the one for the passenger station and 
the other for the double incline of the shunting 
station. 
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R 281 Fig. 1. 

The Passenger Station. 

On account of the restricted space, it was 
found necessary to place the signal tower for 
the passenger station on a structural steel con­
struction bridging track VI, as shown in fig. 1. 
The interlocking machine, shown in fig. 2, is 3.9 
m. in length and is furnished with 16 signal 
levers, 21 point and skotch block levers, 6 point 
locking levers, 1 lever with control lock, and 1 
crossing gate lever. 8 incoming and outgoing 
signals, 3 shunt signals, 30 
points, 2 skotch blocks and 
1 pair of crossing gates are 
controlled by the aid of the 
interlocking machine, while 
10 points and 3 skotch 
blocks are directly locked 
and 1 point and 1 skotch 
block are locked by means 
of the lever with control 
lock, also by the aid of the 
interlocking machine. 

The number of track com­
binations is 25, distributed 
over tracks I to VIII; tracks 
I to V being for passenger 
trains and tracks VI to VIII 
for freight trains. All of 
the tracks are blocked from 
the office of the station 
master, in which 25 block 
field instruments are placed. 

The station master gives the interlocking machine 
operator permission — by means of these block 
field instruments — to clear a certain track. The 
incoming or starting signals cannot be set from 
the interlocking machine without such permission 
having been given and not until all points released 
by the station master have been set. 

The station master's office also contains track 
circuit locking with release for incoming trains. 
The circuit for an incoming track is automatically 
locked after the track is cleared and it is im­
possible to lay over any of the points in this 
track until the track circuit has been released by 
the station master after the train has arrived and 
has pulled up at the station. 

Track circuit locking for outgoing tracks has 
also been arranged for. In this case, however, 
the track circuit is released by the outgoing 
train when its last axel passes a suitably placed 
insulated rail provided with a rail contact. 

The incoming semaphores for two of the rail­
ways are three-armed (A 1/2/3 and I 1/2/3), and 
two-armed (B 1/2 and H 1/2) for the two others. 
Three of the incoming semaphores are furnished 
with distance signals. The starting semaphores 

Fig. 2. 
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are one-armed, only one having been erected for 
each railway, i. e. semaphores C and D at the 
west end and E and F at the east end of the 
station. A great saving has thus been accomp­
lished, as otherwise one semaphore would be 
required for each track from which a train 
starts, such a semaphore being two-armed for 
a track used by two railways. Any danger 
that a wrong outgoing track be cleard is entirely 
eliminated, however, as all tracks are blocked 
from the station master's office, as previously 
stated. 

Those points which may be set from the 
interlocking machine are, generally speaking, such 
as are necessary for the clearing of the tracks; 
this latter can thus be conveniently accomplished 
from the signal tower. These points, however, 
may also be set locally, thus avoiding the ne­
cessity of constantly having a man stationed at 
the interlocking machine during switching ope­
rations. For this purpose, a system devised and 
patented by L. M. Ericsson's has come into use. 
The lever in the interlocking machine with which 
a certain point is controlled is furnished with a 
solenoid, this latter being connected to a pedal 
contact on the point in question. When the 

Fig. 4. 

point is to be set, the pe­
dal contact is actuated. This 
brings the solenoid in cir­
cuit and actuates the lever 
in exactly the same manner 
as if done by hand. A dia­
gram of this arrangement 
is given in fig. 3, the sole­
noids being visible under 
the axel contacts shown in 
fig. 4, which gives a rear 
view of the interlocking 
machine with panels remo­
ved. After a track has been 
cleared, the point lever is locked in position by 
means of the cross locking gear and the circuit 
between the solenoid and the pedal contact is 
broken, thus giving a two-fold safeguard against 
the local setting of a point. 

A point with skotch-block in the incoming 
track from Sandared, situated about 700 metres 
from the signal tower and leading to a factory 
side-track, is locked by means of the lever with 
control lock in the interlocking machine. When 
a train is to be directed onto this side-track, a 
point lock key is detached from the interlocking 

machine and brought along 
on the train for the un­
locking of the point and 
skotch block leading to the 
side-track. When the train 
returns to the station, the 
point and skotch block are 
again locked, thereby re­
leasing the key and leaving 
the point and skotch block 
locked in the correct posi­
tion for through-traffic on the 
main track. The key is then 
returned to and inserted in 
the interlocking machine. 
As long as the key is re­
moved from the interlocking 
machine, there is no possibi­
lity of setting signals to clear 
for incoming or outgoing 
trains to and from Sandared. 
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R 284 Fig . 5. 

The crossing gates which are electrically con­
trolled from the interlocking machine are placed 
at a grade crossing situated between the sema­
phore and the distance signal for the incoming 
track from Ganghester, about 600 metres from 
the interlocking machine. One of the gates with 
the electric driving mechanism is shown in fig. 
5. The gates are constructed in accordance with 
the specifications contained in the Swedish statute-
book, number 318, concerning warning signals 
and safety devices, etc. at grade railway cros­
sings. The warning lanterns are furnished with 
electric lamps, control lamps being mounted in 
the interlocking machine. The lanterns are dark 
when the gates are up, but are put in circuit as 
soon as the gate lever in the interlocking machine 
is set for the lowering 
of the gates and the dri­
ving mechanism starts 
functioning. 

The Shunting Station. 

The interlocking ma­
chine for this station is 
of the smallest standard 
size — length 1.35 metres 
— and is placed in a low 
signal cabin, shown in 
fig. 6. It is mounted with 
7 point levers for con­
trolling the points in the 
double incline and two 

R 285 Fig . 6. 

locking levers for the locking of two points. 
Also, the interlocking machine is equipped with 
2 co-operating levers for commnnication with 
the interlocking machine at the passenger station, 
as it is necessary to lock some of the points 
controlled by the shunting interlocking machine 
when admitting trains from the East over pas­
senger tracks VI and VII. 

The points of the double incline have also been 
arranged for local setting by means of pedal con­
tacts, as previously described. This arrangement 
has been resorted to so as to permit swit­
ching over these points without having to use the 
double incline and its interlocking machine, which 
is to advantage under certain circumstances. 

The points controlled by the interlocking ma­
chine have been equipped 
with arrangements for 
preventing a too early 
setting of the same. This 
is accomplished by means 
of a locking magnet on 
the lever combined with 
an insulated rail at the 
point in question. 

The Power Plant. 

The electric current 
required for the inter­
locking plant is supplied 
by three Nife storage bat-

Fig. 7. teries, each with a capa-
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city of 34 amp. hours. During the same day, 
one of the batteries supplies current of 130 volts' 
tension for the motors at the points and signals, 
a second battery supplies a 30-volt current for 
the relays, control magnets, electromagnetic 
clutches for the signal driving mechanisms, etc., 
while the third battery is being re-charged. On 
the following day the batteries are switched about 
so that 30-volt current is taken from the battery 
which furnished a 130-volt current on the pre­
ceding day, the 30-volt battery is being re-char-

A contract for the furnishing and installation 
of equipment for a new full automatic tele­

phone exchange in Stockholm has recently been 
signed between L. M. Ericsson and the Swedish 
Telegraph Administration. The order includes 
as well all necessary equipment for junction 
traffic with the existing manual exchanges. The 
new plant will be completely equipped for 20,000 
lines from the very start, this number being the 
largest ever installed in any single full automatic 
exchange in Europe. 

This exchange will include subscribers in the 
more central parts of the city, i. e. the oldest part 
of Stockholm — quaintly called »the city bet­
ween the bridges» — and the lower »Norrmalm», 
thus replacing the old exchange for manual di­
stribution — located near the wharf — which, 
at the time of its construction, was the first of 
its kind. 

»North Vasa», the first automatic exchange to 
be built in Stockholm, was put in operation in 
February 1924, at which time it had a capacity 
of 5000 lines. This exchange is now being ex­
tended, whereby its capacity will be increased 
to 10,000 lines. 

According to a statement made by Mr. Lignell 
of the Royal Telegraph Office it is the intention 
of this department to gradually introduce machine 
switching over the whole city of Stockholm, and 
it is estimated that this city will be giving auto­
matic service to all of its 110,000 subscribers 
by 1935. 

ged, while the freshly charged battery is used 
for supplying a 130-volt current. The batteries 
are thus switched about once every day, or of-
tener, if required. The batteries are charged from 
the public net - 220 V. A. C, 50 periods -
by means of a transformer. The power plant 
is housed on a lower floor of the signal tower, 
the switch-board, however, being placed in the 
same room as the interlocking machine (see 
fig. 2). 

E. G, W. 

Next in order will be the Kungsholm exchange, 
with 15,000 lines, and later on four more ex­
changes. 

In a coming issue, »The L. M. Ericsson Review» 
will publish some descriptive information con­
cerning these installations and the junction traffic 
with the manual exchanges. 

The Telegraph Administration has also decided 
to introduce automatic switching in Gothenburg 
and has contracted with L. M. Ericsson for the 
delivery of the necessary equipment for an auto­
matic exchange of 12,000 lines, constituting the 
first stage in this work. The order also includes 
all necessary equipment for junction traffic with 
the existing manual exchanges. 

The traffic from the automatic to the manual 
exchanges will be handled by special B-positions 
with call indicators. Incoming junction traffic 
to the automatic exchange is arranged in two 
different ways, depending on whether the call 
originates at a common battery or a magneto 
exchange. For C. B. exchange calls, the service 
is handled over semi-automatic B-positions while 
the junction lines from magneto exchanges ter­
minate in manual positions with multiples for 
the automatic lines. 

The Gothenburg automatic plant is intended 
for 115,000 lines of which 80,000 will have 5-
digit numbers and 35,000 6-digit numbers. 

New Automatic Equipment for Stockholm and Gothenburg. 
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Secret Intercommunication System with Key Switching. 

As has been pointed out in this journal (see 
article on Private Automatic Exchanges, Vol. 

II, Nos. 1 & 2) it is advantageous, under certain 
conditions, to use intercommunication telephone 
systems, one of the most important conditions 
being that the plant shall be restricted both as 
to the number and the length 
of the lines, i. e. the dis­
tance between the various 
telephones must not be too 
great. One advantage that 
this system possesses in 
common with the automatic 
systems is that it is always 
ready for use, even outside 
of office hours; in other 
words, it is independent of 
the service of an operator. 

For plants where these 
conditions exist, the inter­
communication system pos­
sesses decided advantages 
from a technical as well as 
economical point of view. 
Also, intercommunicating telephone sets have 
been manufactured and sold by the L. M. Erics­
son works at Stockholm for quite a number 
of years, the various types — both secret and 
non-secret — being designed for the selection 
of a desired line by means of a rotary switch. 
These instruments are very extensively used 
by the Swedish Telegraph Administration for in­
stallations which are connected up to the public 
telephone net. 

In many countries, however, a certain, predi­
lection has been found to exist for intercom­
munication sets with keys for the selection of a 
desired line, such a telephone instrument neces­
sarily requiring as many keys as there are lines 

in the system. For this reason, the L. M. Ericsson 
works in Holland have taken up the manufacture 
of such telephone instruments, the accompanying 
figure giving a view of one constructed for five 
internal lines and two exchange lines. 

The seven keys on the sloping front panel 
are for the internal and ex­
change lines, the exchange 
lines being also equipped 
with lamps which denote 
if the line is busy. On the 
top of the instrument and 
to the right is a ringing key 
whereby the line which has 
been connected is called up, 
and to the left is a release 
key to be used when, dur­
ing a standing call over an 
exchange line, one again 
wishes to connect up with 
the waiting exchange line 
after having made a tem­
porary internal call. 

The apparatus has been 
constructed with a view towards meeting the 
following requirements: 
1. It shall be possible to make both internal 

and exchange calls from the same telephone 
instrument. 

2. The telephone instrument shall be equally 
suited for use in connection with either a 
magneto, common battery or full automatic 
exchange. 

3. Conversations shall be strictly secret, i. e. 
during a conversation over an internal and 
an exchange line, it shall be impossible to 
listen in over any other telephone instru­
ment in the system. 

4. After a call has been established over an 
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exchange line, it shall be possible to get in 
communication with another internal telephone 
without breaking the exchange conection. 

5. When making a call, it shall be possible to 
remove the microtelephone from the cradle 
either before or after the manipulation of the 
keys. 

6. If the desired line is idle, the line key shall 
remain depressed; otherwise it shall imme­
diately return to its normal position. 

It has been possible to obtain the above cha­
racteristics by the aid of keys provided with 
electromagnetic holding. The inside wiring of 
the instrument is such that the holding coils of 
the keys cannot be put in circuit unless the 
desired line is idle. For this purpose a relay 
with two windings is used which can energize 
and thereby connect up a line only when 
it is idle. This relay is constructed so that 
both its windings are connected in series before 
the connecting up of a line, whereas its arma­
ture is held by the winding with the lower re­
sistance. It is therefore impossible for the relay 
of an engaged telephone instrument to energize 
when this telephone is called from some other 
instrument. 

Private internal calls. 

These are made in the following manner: 
The key of the desired line is depressed. If 

the line is disengaged, the key will remain in 
its depressed position. If, on the other hand, 
the line is busy, the key will return to nor­
mal. 

After having ascertained that the desired line 
is disengaged, a ringing signal is sent out to 
the called number by depressing the ringing 
key placed on the top of the instrument. 

The removal of the microtelephone may take 
place either before or after the keys are actuated. 

At the end of the conversation, the micro-
telephone is replaced on the cradle, thereby 
automatically causing the line key to return to 
its normal position. 

When a conversation is ended, it is possible 
to make a new call immediately without first 

having to replace the microtelephone; simply 
press the key of the desired line and the pre­
viously depressed line key will be automatically 
restored to normal. 

When answering a call it is only necessary 
to remove the microtelephone, after which the 
conversation may immediately take place. 

Calls over a public exchange line. 

These are made in the following manner: 
The key of the desired line is depressed. If 

this line is disengaged — which is ascertained by 
the fact that the key remains in its down posi­
tion — and is connected up with a local battery 
exchange, this exchange can be called only by 
also actuating the ringing key. If, on the other 
hand, the public exchange is built according to 
the common battery system, the call is com­
pleted after the pressing down of the line key 
and the removal of the microtelephone. 

The key of an engaged exchange line will 
return to normal after having been pressed 
down. A lamp which is located beside the 
key will start glowing as soon as the key is 
depressed, thereby denoting that the line is busy. 
This lamp ceases to glow when the key is re­
leased. 

With a magneto system it is necessary, at the 
end of a conversation, to give a clearing signal 
by pressing down the ringing key before the 
microtelephone is replaced. With a common 
battery system, it is only necessary to replace 
the microtelephone, thus automatically releasing 
the line key. 

During a central exchange call, it is possible 
to make a temporary connection with another 
internal telephone instrument without having to 
break the exchange connection. Such a connec­
tion is made by first pressing down the key of 
the desired internal line, after which the ringing 
key is actuated. Meanwhile, the called sub­
scriber on the public net remains connected, 
but is blocked and unable to listen in on the 
internal conversation. When this latter is fi­
nished, the release key is depressed, thereby 
disconnecting the internal line and automatically 
reconnecting the waiting exchange subscriber. 
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Incoming exchange calls. 
All incoming exchange calls are received by 

a certain predetermined apparatus, from which 
they are distributed to the respective internal 
telephones. The person who first receives the 
call, in turn calls up the wanted party who is 
then requested to depress the key for this ex­
change line. This key is held in its down posi­
tion until the lamp, which glows simultaneously 
with the pressing down of the key, again ceases 

to glow. The release key on the receiving in­
strument is then depressed, whereby the ex­
change line key on this instrument is released 
and returns to normal. In this manner it is 
possible to distribute incoming calls over any 
desired internal line. 

Quite a number of incommunication telephone 
plants built according to this system are now 
in operation in Holland and are giving satis­
factory service. Ntz. 

News Items concerning Automatic Installations by L. M. Ericsson. 

Angora, the new capital of Turkey, and situated 
on the plateau in the interior of Asia Minor, is 
now experiencing conditions of rapid develop­
ment. The change from the position of a com­
paratively insignificant provincial town to that 
of the country's capital city has caused Angora 
to enter on a new phase. The importance attached 
to a city which is the seat of the government 
as well as the place of residence of the president 
has brought about a great advancement in every 
respect, modern means of communication occupy­
ing one of the foremost positions. The stately 
edifice of the new post office, for instance, — 
in which the new automatic telephone exchange 
will be housed — was opened to the public on 
June 1st. 

On May 28th of this year, a contract was 
signed with L. M. Ericsson for the delivery of 
a full automatic telephone exchange for Angora 
with a capacity of 1000 subscribers' lines. It is 
estimated that this exchange will be in operation 
by May of next year, and provisions for a pos­
sible extension up to a capacity of 10,000 lines 
will be made. 

The new outside plant which is now nearing 
completion consists of underground cables, nearest 

the exchange. Further distribution is accomplished 
by means of aerial cables, with open wire con­
struction in the more distant zones. 

The contract for this work has been obtained 
through the offices of »The Swedish-Oriental 
Trading Company» of Constantinople, L. M. 
Ericsson's representatives in the Orient. 

The previously ordered manual exchange, men­
tion of which was made in Vol. I, Nos 11 & 
12 of this journal, has not yet been put in 
operation and, by reason of this new order for 
an automatic exchange, will now be erected at 
some other place. 

Information has recently been received from 
Rotterdam that the automatic exchange No. 2 
has now been opened for traffic. The initial 
capacity of this exchange is 4000 lines, giving 
Rotterdam a present total of QOOO lines with full 
automatic service. 

L. M. Ericsson has also received information 
from Parkview and Rosebank, suburbs of Johannes­
burg in South Africa, as well as from Verona, 
that their new automatic exchanges have been 
opened for the use of the public. G. G. 
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The Verona Telephone Plant. 

As previously mentioned in this journal, the 
telephone plant installed by L. M. Ericsson in 

Verona has recently been opened for the use of the 
public. As this is the first plant in Italy — 
comprising both exchange and outside net — 
to be constructed according to the Ericsson 
system for cable distribution, we will here give 
a short description of the same. 

The old historical city of Verona situated 
on the Adige river at the foot of the lower Alps — 
has now a population of about ninety thousand 
inhabitants. The city has been forced to con­
centrate itself within the city walls, the erection 
of buildings outside of these walls having been 
forbidden until quite recently. Thus, the outside 
net is situated almost entirely within these walls, 
only three small distribution areas being located 
outside the same. 

The exchange building is located in the centre 
of the city, just behind the old Roman amphitheatre. 

The automatic exchange has been built for 
1000 metallic circuit lines, but the outgoing lines 
from the main distributing frame number 1500. 
These lines, whose added length amounts to 
1410 kilometres, are brought together in four 
main cables, three of which have a capacity of 
400 pairs, and the fourth 300 pairs. These cables 

are laid in cement conduits, manholes being 
placed at suitable points. The main cables 
branch out into ten 100-pair and ten 50-pair 
primary distribution cables. The usual method 
of splicing has been resorted to, the cable 
splices being located in the above mentioned man­
holes. The primary cables terminate in twenty 
jumpering cabinets, five of which can accom­
modate 300 lines and fifteen 100 lines, the total 
capacity on the exchange side being 3000 lines. 
The 1500 exchange lines are here distributed by 
means of 1900 lines — with a sum total of 617 
kilometres — in the secondary cables which vary 
in size up to 100 pairs, to 185 distribution brac­
kets with a capacity of 12 pairs of insulators 
and five 10-pair distribution boxes each. (See 
distribution diagram in fig. 1. This diagram is 
simplified as compared with the one shown in 
conjunction with the article on this subject in 
Nos. 1 & 2 of the current year). 

The advantages of this system are apparent if 
we make a closer study of one of the cabinet 
areas, for instance that illustrated in fig. 2. 
Cabinet No. 8 is a 300-pair cabinet, to which 
at present are connected one 100-pair cable, one 
50-pair cable, one 20-pair cable and one 10-pair 
cable, i. e. a total of 180 subscribers' lines. Thus 
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the area is cabled for 180 lines, while the capacity 
of the primary cable is only 100 lines. At some 
future date, when the number of subscribers 
within this area exceeds one hundred, additional 
main and primary cables must be laid to take care 
of this increase. The main and primary cables, 
therefore (which, on account of their length, are 

one to follow a subscriber's line from the main 
distributing frame through the jumpering cabinet 
to the 10-pair distribution box and the insulator 
pair on the distribution bracket (these cards are 
also used as a trouble record). The second set 
of cards contains an index of all the terminals 
on both sides of each jumpering cabinet with 

I III IV VI 

Fig. 1. Distribution Diagram for Verona 

400,460 indicates that the main cable in question is a 
237 400-pair cable and is connected up to a jumpering 

cabinet with a capacity of 460 lines on the sub­
scribers' side, of which 237 are connected up to 
subscribers' instruments. 

I. Main cables with branch splices. 

Description of designations: 

II. Jumpering cabinets with numbers. 
III. Capacity of jumpering cabinets on exchange side. 
IV. Present number of outgoing distribution lines. 
V. Number of lines mounted on distribution brackets. 

VI. Number of connected subscribers' lines in each ca­
binet area. 

much more expensive than the secondary cables) 
are not laid until actually required, this work 
being made comparatively easy by the type of 
cement conduits used. 

For the purpose of avoiding difficulty in identi­
fying a subscriber's line when seeking faults or 
for making changes in the connections, a double 
card index is kept. The first set of cards enables 

information as to which subscriber is connected 
up to each of the terminals. 

The main cables are for the most part laid 
in 2-duct cement conduits whose total length 
amounts to approximately 1700 metres, with a 
total of twenty-two manholes. These latter are 
of a decidedly original design, as shown in fig. 
3. They are built of curved cement blocks and 
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reinforced with vertical steel bars. The reinforcing 
bars are then bent together over the manhole 
and the top or roof of the same is poured in 
concrete. The manholes are 2 metres long by 
.9 metres wide, the entrance hole being covered 
by either a concrete or cast-iron cover. Sleeves 
for holding the cable supporting brackets are 
slipped over the reinforcing bars. These brackets 
are of an entirely new design, the cable being 
hung in a supporting loop which is rigidly 
fastened to the bracket bar, without any danger 
of deforming the cable. 

The secondary cables 
are all aerial, and are 
placed along the house 
fronts under the eaves, as 
is customary in Italy, the 
buildings not being of a 
solid enough construction 
to bear the weight of roof 
standards. The messenger 
is supported on iron brac­
kets fastened in the ma­
sonry, as shown in fig. 4. 
There are a couple of ex­
ceptions, however, the 
cables which cross the 
Adigebeingarmouredand 
laid in the bridges, while 
some other cables have 
been laid in asphaltum 
filled troughs of wood. 

The large 300-pair 
distribution and jumper­
ing cabinets are placed 
on the street level over 
concrete wells. The city ordinance stipulates 
that they must not project more than ten centi­
metres beyond the building line, and this has 
necessitated the cutting of niches in the walls 
to receive the cabinets. The streets of Verona 
are very narrow and anything which may be a 
hindrance to traffic is not tolerated. The 100-
pair distribution boxes are placed on the walls 
of the houses five metres above the street level. 
This is well illustrated in fig. 4. 

Fig. 6 shows the construction of the distribu­
tion brackets, as well as the method adopted for 

Fig. 2. Cable Distribution within a Cabinet Area. 

open wire distribution. The incoming 10-pair 
cable terminates in a 10-pair distribution box, 
the vulcanized wire connection being carried up 
through an iron pipe and under the U-section 
of the bracket, passing out through holes fitted 
with insulating bushes opposite the respective 
pairs of insulators. This construction provides 
the vulcanized wire with absolute protection 
against rain wherever it comes in direct contact 
with iron. The construction of the distribution 
box also permits 1-pair cables to be connected 

up and run directly to 
subscribers' stations in 
the immediate neigh­
bourhood. The open wire 
line, consisting of bronze 
wire 1.25 mm. in diameter, 
is carried along the house 
fronts on special insulator 
brackets for from one to 
four lines. On the last 
bracket nearest the sub­
scriber a 1-pair terminal 
box is mounted to which 
the bronze wires are di­
rectly connected, a 1-pair 
cable leading from the 
box in to the subscri­
ber's telephone, all intakes 
of either bronze or vul­
canized wire thus being 
avoided. 

Most of the outside 
erection work, as already 
mentioned, took place on 

the walls of buildings, a large number of ladders 
being required for this purpose. A light and at the 
same time strong extension type was adopted, 
with which tops of five-story buildings could easily 
be reached. The illustration on the title page 
of this number shows the erection force and their 
ladder equipment i front of the old Castel Veccio. 

All outside cable has been furnished by Pirelli, 
the largest being for 400 pairs, as previously 
mentioned. The conductors are of copper and 
have a diameter of .6 mm., being wrapped with 
double layers of paper insulation. The lead 
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R 309 Fig. 3. Manhole under Construction. R 310 Fig. 4. 100-pair Distribution Box mounted on 
Wall of Building. 

R 308 Fig. 5. 300-pair Jumpering Cabinet. R 312 Fig. 6, Transition from Cable to Open Wire Line. 
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sheathing of the main cables has been provided 
with ground connection at several points to avoid 
electrolysis of the same by light and power currents. 

The one thousand lines of the exchange are 
arranged according to the ten thousand system, i. e. 
with first group selectors. The calculated num­
ber of required selectors, i. e. line finders and 
group selectors, is thirty-four per five hundred 
subscribers and the most recent traffic reports 
have proven this number to be adequate for the 
existing traffic conditions. According to these 
reports, the mean number of calls per subscriber 
and day is ten with a concentration of 1/8 and 
conversations of two minutes' duration. This 
gives 1250 speaking minutes per five hundred 
subscribers, which, in turn and according to the 
method described in Nos. 5 & 6, Vol. I of this 
journal, gives a required number of selectors of 
thirty-four with a grade of service of 2 ‰. 

The racks are made to accomodate forty 
line finders corresponding to an increase from 
1250 Sm to 1550 Sm, or of about 25 %. 

Semi-automatic positions with push button 
keyboards have been provided for handling the 
traffic to and from the toll exchanges, the toll 
operator receiving information over an order 
wire as to which junction line shall be con­
nected up for a given call. 

There are still a number of local battery lines 
in Verona's immediate surroundings. These all 
terminate in a manual switchboard equipped 
with a calling dial enabling the operator to con­
nect up the subscribers to any desired number 
on the automatic net. For outgoing calls, the 
automatic subscribers can reach this board by 
dialling a special one-digit number. 

The exchange equipment, including a main 
distributing frame for 1000 lines but excluding 
a register control desk and the above men­
tioned manual board, covers a space of not 
more than 16 sq.metres, and could therefore 
easily be placed in a room measuring 6 by 
5 metres. 

E. A. E. 

R 313 Fig. 7. Transition from Open Wire Line to 
Subscriber's Intake. 
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The Special Service Bureau for the "Rikstelefon" Exchanges 
in Stockholm. 

Since June 1915 the Stockholm »Rikstelefon» 
exchanges (the Rikstelefon comprises only 

those exchanges originally built by the Govern­
ment and not those purchased from private tele­
phone companies) have been provided with a 
special bureau or office whose function it is to 
give subscribers various forms of service to which 
they ordinarily are not entitled. 

The following different categories of commis­
sions are executed by this special service bureau. 

1. Reference, 
2. Reference with notes, 
3. Communications, 
4. Wakening, 
5. Time giving, 
6. Supervision. 
In the following we will give a detailed de­

scription of these various kinds of service. Since 
it is well known that reference service is usually 
given by the aid of pegs, we will commence by 
making clear the difference between reference 
service with pegs and reference service through 
the special service bureau. 
Reference service with pegs. 

Let us assume that a subscriber — Dr. X, 
for instance, with the telephone number 145 87 -
is having dinner at the home of Dr. Y with 
telephone number 111, he can then, with the 
kind permission of his host, call up the telephone 
exchange and request reference service for num­
ber 145 87 to number 111. At the exchange, 
all of 145 87's multiple jacks are then fitted with 
reference pegs inscribed with the number 111, 
white galalite pegs being commonly used for 
this purpose. All calls to number 145 87 will 
then be connected to number 1 11 by the tele­
phone operators. Upon his return home, Dr. X 
calls up the exchange over his own telephone 
instrument and informs the operator of his return, 

after which the reference pegs are removed. It 
is not difficult to realize the advantage afforded 
Dr. X as well as the calling subscribers by 
this temporary reference service. The advantages 
are even more apparent if the reference service 
covers a more extended period, for instance if 
Dr. X has been away on a vacation instead of at 
a dinner. In such a case the pegs are not in­
scribed with the number 1 11 but with the letters 
Vf (= »vaktforestandaren», or chief reference 
operator) or Nb ( = »nummerbyra», or number 
bureau). The operators connect all calls for No. 
145 87 to the chief reference operator or to the 
number bureau who inform the calling party 
that Dr. X is on his vacation at such and such 
a place, and that his practice is being taken care 
of until August 1st by Dr. Y; telephone number 
1 11. The subscriber must then disconnect and 
put in a new call for No. 1 11. 

Reference service through the special service bureau. 
The reference service with pegs did not necessi­

tate any changes whatever in the arrangement 
of the lines for number 145 78, but the pegs 
prevented the operators from connecting any 
calls to this number at the same time as the 
inscription on the pegs reminded them to con­
nect up the incoming calls to number 1 11, Vf 
or Nb. At a small exchange, reference service 
can very well be arranged with pegs; it becomes 
troublesome, hovever, if there is a large number 
of multiples as, for instance, at the Stockholm 
Central exchange where some numbers are mul­
tiplied 74 times. At such an exchange, therefore, 
instead of resorting to pegs the line is connected 
up with a special service bureau whose operators 
keep the line under supervision by means of 
extra signal arrangements, i. e. they keep their 
attention on and answer incoming as well as 
outgoing signals to and from this telephone in-
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E x c h a n g e 

Central 
Combined jack & indic, exch. 
C. B. North 
Oestermalm 
North Vasa 
Name-call exchange 

L o c a t i o n 

Skeppsbron 2 
» » 

Jakobsbergsgatan 24 
Karlaplan 2 
Norrtullsgatan 47 
Skeppsbron 2 

Total 

Number series 

0 17999 
20100-24999 
30100—35099 
70100—79899 
80000—84999 

Name call 

— 

Number of 
Subscribers i System 

March 1,1925 

11171 Local bat. 
2593 » 
2278 Com. bat. 
5916 
3055 Automatic 
1250 Local bat. 

26263 
Note: There is a second special service bureau at the North exchange (Mahnskillnadsgatan 30), especially for the 

use of the exchanges purchased by the Government from The Stockholm Telephone Co. 

strument. This special service bureau is equip­
ped for giving subscribers a number of different 
kinds of service besides »reference», of which 
mention will be made further on. The connec­
tions for reference service are made in the ter­
minal strip. Normally, the outside line is here 
connected directly to the exchange line. A con­
nection for obtaining special service means the 

R 297 Fig. I. Diagram showing Connection of L. B. Sub­
scriber to Special Service Bureau. 

breaking of the normal connection, the outside and 
the exchange lines instead being connected up with 
extra call indicators at the special service bureau. 

The special service bureau and its scope. 
The bureau in question is open 

both day and night. It is located in 
in a department of the Central ex­
change and gives service to all the 
Stockholm exchanges built by the 
Government. The above table shows 
the multiple capacity and number of 
subscribers at each of these exchanges. 

Connection between local battery sub­
scriber's line and the special ser­
vice bureau. 

The principle for a such a connection 

is shown in the diagram in fig. 1. Both of the extra 
arrangements for signalling incoming calls are 
composed of a two-coil relay with supervisory 
lamp and answering jack. The left-hand arrange­
ment is connected directly to the subscriber's 
line in the exchange multiple and is intended 
for receiving calls from the exchange, i. e. to the 
subsriber in question. The supervisory lamp and 
the jack over STN are called exchange lamp and 
exchange jack respectively. The right-hand ar­
rangement is connected to the outside line and 
is for receiving calls from the subscriber. The 
supervisory lamp and the jack over AB are called 
subscriber's lamp and subscriber's jack respec­
tively. As may readily be understood, signals 
on the exchange lamp are much more frequent 
than on the subscriber's lamp. 

When a magneto signal is sent out from the 
exchange (call to the subscriber) a circuit is closed 
over line 1, call-coil 3, breaking contact 4, 

R 296 Fig. 2. Diagram showing Connection of C. B. Subscriber to Special Service Bureau. 
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breaking contact 5 in the exchange jack and out 
over line 2. The relay energizes, closing a circuit 
over contact 6, the holding coil 8 and the breaking 
contact 11. A branch circuit over the exchange 
lamp is also closed, causing the same to glow. 
The operator plugs in the answering cord in the 
exchange jack, thus bringing her headgear receiver 
and transmitter in circuit. The third point of 
the answering plug is connected to negative, 
closing a circuit through the cut-off relay 10 
over the test spring of the exchange jack. The 

2. A magneto signal from the exchange is 
handled by the relay 1, 2 and 3 in the same 
way as for local battery subscribers. There is 
a C. B.-subscriber's relay (4 to 8) for calls from 
the subscriber. When the subscriber (manual or 
automatic) removes his micro-telephone, the 
subscriber's lamp (under AB) glows. The same 
circuits as with the usual C. B.-system are formed 
when the subscriber calls as well as when the 
operator plugs in the answering cord. 

The insertion of a plug (either answering or 

Fig. 3. Part of Special Service Switchboard. 

cut-off relay energizes, breaking the circuit at 11 
and at 4. Contact 11 breaks the circuit through 
the holding coil 8 and the lamp ceases to glow, 
while contact A cuts off the call-coil 3 from the 
circuit branch 2. In addition, the insertion of 
the plug breaks contact 5. 

The subscriber's magneto signal is carried over the 
relay and the subscriber's lamp in a similar manner. 

Connection between a common battery subscriber's 
line and the special service bureau. 

A diagram of this connection is shown in fig. 

ringing) in the exchange jack causes the usual 
incoming lamp at the exchange to glow. The circuit 
is closed over an induction resistance (D. G-
resistance = 1000 ohms) which bridges the gap 
between the a and b branches, the position of 
the combined speaking and ringing key being 
of no consequence in this case. 

In addition to exchange and subscriber's relays, 
there is a combining relay 9 (see fig. 2). This 
relay energizes when a contact plug is inserted 
in the jack 5, whereby the subscriber's connec­
tion runs straight through at the special service 
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bureau in the same manner as when an L. B.-
subscriber's jack is connected to the exchange 
jack by means of a 3-conductor cord. Relay 9 
can be placed either at the exchange or at the 
special service bureau. 

When a C. B.-subscriber is connected to the 
special service bureau for reference or reference 
with notes service, his telephone instrument is 
cut off from its regular common battery, as 
shown in fig. 2. Instead, current is fed to the 
subscriber's transmitter from the special service 
bureau battery, the regular common battery still 
being connected to the exchange line. 

There are also two speaking lines for each 
exchange. 

Each position is furnished with three speaking-
line selectors. The operator connects up with 
an idle B-operator (there are two possibilities) 
by depressing the button of a certain speaking 
key. If the speaking key to Norra Vasa is 
depressed, an unoccupied junction line is also 
selected. The junction lines to the fourteen 
exchanges are to be found at the bottom of the 
vertical board, two for each exchange (four for 
Norra Vasa). Both junction lines to one ex­
change terminate at the special service bureau 

The special service switchboard. 
This switchboard has six panels and four 

positions (see fig. 3). The illustration does not 
show more than five panels and two positions, 
however. During the busiest summer period all four 
positions are used, while in winter not more than 
three are required to handle this special service. 

Each position is equipped with twelve pairs 
of cords, twelve combined speaking and ring­
ing keys, twelve supervisory clearing lamps 
and twelve listening buttons which, aside from 
their ordinary function, serve to break the super­
visory lamp circuits. In addition, there are two 
dividing keys (one for speaking and one for 
ringing), one sound amplifier key and a strip 
with speaking keys to all the existing exchanges. 
The speaking key strip is furnished with fourteen 
keys, each one corresponding to a certain exchange. 

in jacks marked A and B respectively, and at 
the exchange in similarly marked plugs. All the 
jacks together form the multiple of the special 
service bureau. This multiple is not multiplied. 

A large field with lamps, jacks and designa­
tions for the trunk lines to the terminal strips 
is located above the junction multiple. Lamps, 
jacks and designations for five local battery and 
ten common battery subscribers are mounted as 
shown in fig. 4. For the local battery lines, the 
topmost strip contains incoming supervisory 
lamps and permanent designations for the trunk 
lines to the terminal strip; the jacks are mounted 
on the intermediate strip, while the lower strip 
contains the designations for the subscriber's 
lines. When a subscriber is connected to the 
special service bureau for reference service his 
number is lettered on a piece of paper which 
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is then slipped into the designation strip. Ac­
cording to the illustration, subscriber number 
145 87 is connected up to the special service 
bureau, trunk line number 191 having been 
reserved for this purpose. The subscriber's lamp 
is to the left and the exchange lamp to the right 
of 1 91, while the corresponding jacks are situated 
under their respective lamps. For common bat­
tery lines, the topmost strip contains alternate 
lamps and jacks, these lamps not being used. 
The jacks are used for short-circuiting the sub­
scriber's line. The second strip contains the 
permanent trunk line designations, the third strip 
alternate subscribers' lamps and jacks, the fourth 
strip temporary designations for subscribers' lines 

R 288 Fig. 5. Order Card (size 84x124 mm.). 

and the fifth or lower strip alternate exchange 
lamps and jacks. In fig. 4, subscriber number 
710 35 is connected up to the special service 
bureau by means of trunk line number 41. The 
subscriber's lamp and jack are the ones above 
710 35, the exchange lamp and jack being located 
below 710 35. The jack immediately above the 
subscriber's jack is for short-circuiting purposes. 

Types of service furnished by the bureau and 
rates for the same. 

1. Reference service. The bureau refers calling 
subscribers to another number, or gives in­
formation as to the called subscriber's absence, 
when his return is expected, his temporary 
address, etc. The bureau does not make any 
note of the calling subscriber's number or 
business. Rates: a) for one whole day or 

part thereof: 1 Swed. crown, b) subscription 
for at least ten consecutive days at the rate 
of 10 Swed. crowns per month, no subscrip­
tion being given for less than 10 Swed. 
crowns, however. 

2. Reference service with notes. The bureau 
gives the references and information as stated 
above and also makes a note of the calling 
subscriber's number (or name) and of some 
short communication he eventually may wish 
to give. The bureau keeps these notes on 
file until called for by the subscriber for whom 
they are intended. Rates: a) for whole day 
or part thereof: 1.50 Swed. crowns, b) for a 
period of at least fifteen consecutive days at 

H 289 Fig. 6. Specification Card for Charges (size 52x76 mm.). 

the rate of 20 Swed. crowns per month, no 
subscription under 20 crowns, however. 

3. Communicat ions. The bureau writes down 
communications of max. twenty words to be 
given certain calling parties. Rates: 0.50 
Swed. crowns per communication, to be paid 
by the party giving the same. There is no 
charge, however, if the last mentioned party 
is connected up for service of the types 
mentioned under 1. or 2., nor if the party 
for whom the communication is intended is 
connected up for reference service with notes. 

4. Wakening. The special service bureau calls 
up a given party at any desired time (the 
service is considered to have been given when 
the party answers) for a charge of 0.20 Swed. 
crowns for each call. 

5. Time. On request, the bureau gives infor-
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number of a certain trunk line to the terminal 
strip. A glance at figures 4 and 5 will tell us 
that the order card in question evidently shall 
be placed in front of leader card no. 191. 
The leader cards are then arranged in order in 

H 290 Fig- S. Fees in Swed. crowns charged during 1924. 

files and placed where they may easily be reached 
by the operators (see fig. 3). 

Switching process. 

The switching process is similar to that for 
a common pair-cord circuit. As an example, we 
will take a case of simple reference service for 
one month, i. e. the service subscribed to by 
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written confirmation of the order is required. 
Experience has shown this to be necessary. 
All necessary information for executing the com­
mission is written down on an order card by 
the superintendent. The order card is then 
fastened to the front of a leader card by means 
of a wire clip. The leader cards are made 
of thin fiber, each one having at the top the 

R 23i F ig. 7. Number of Commissions handled dur ing 1924. 

mation as to the correct standard time, for 
which a charge of 0.10 Swed. crowns is 
made for each time. 

6. Supervision. Subscribers with exceptionally 
heavy traffic can be connected up to a special 
position where the operator answers and takes 
an order for a new call as soon as the clearing 
signal of the previous call has been given. 
Rates: 0.95 Swed. crowns per hour. 

Giving of commissions. 

Commissions may be given and cancelled by 
calling the superintendent of the special service 
bureau. The subscriber puts in a »name-call» 
for this bureau and can give his commissions 
over the phone. If special service is wanted for 
a period exceeding seven consecutive days, a 



Dr. X during his vacation. At an incoming 
signal on the exchange lamp to number 145 87 
(see fig. 4), the operator plugs up in the ex­
change jack and answers » 145 87 reference; one 
moment, please». Having already observed — 
when plugging up the cord in the exchange 
jack — that the number of the trunk line is 
191, the operator looks up leader card number 
191 with the attached order card (see fig. 5) and 
gives the information »Dr. X out of town, 
staying in Molle. Substitute until August 1st: 
Dr. Y, telephone number 1 11 >. As a rule, the 
calling party must put in a new call for number 
111, but it is possible — when traffic is light — for 
the operator to make the necessary connections 
and relieve the calling party of this trouble. For 
this purpose, the operator depresses the speaking 
key for the desired exchange and says to the 
answering B-operator: »Special service 1 11 », to 
which the B-operator replies: »A clear». The 
operator then inserts the calling plug into the 
corresponding A jack in the junction multiple 
and gives a ringing signal. 

Lastly, we will describe a simple case of »re­
ference with notes» service and also a slightly 
more complicated case of reference service. 

Let us return to the case mentioned in the 
beginning of this article, where Dr. X is having 
dinner at the home of Dr. Y. We will assume 
that Dr. X does not wish to trouble his host 
with his telephone calls, or at least none but 
the most urgent, for instance from the hospital. 
In the first case, Dr. X puts in an order for 
»reference with notes» service. On his return, 
he calls up the bureau (the call comes in on the 
subscriber's lamp) and is informed as to which 
parties have called him up. For this type of 
service — where the bureau must make a note 
of the calling party's number and, eventually, 
his message Dr. X is charged 1.50 Swed. 
crowns. In the latter case, the incoming calls 
are sorted, the hospital calls being connected up 
or referred to number 111, while the balance 
are given information according to Dr. X's orders, 
for instance: >Dr. X not at home, will return at 
9 p. m.» This last commission does not require 
any annotations and comes under the heading 

» reference service » for which a charge of 1 
Swed. crown is made. This possibility of sorting 
out calls is often invaluable. For instance, if a 
subscriber with the number North 145 87 has 
advertised a flat for rent, but has forgotten to 
include the word »North» in the advertisement, the 
result will be that Dr. X receives any number 
of calls intended for North 145 87. On request, 
145 87 is then connected to the special service 
bureau, where the calls are sorted for the regular 
reference service» fee. Calls for Dr. X are 

connected up by ringing over the subscriber's 
jack, while other calls are referred to number 
North 145 87. 

Charges. 

The charges are computed by the chief operator 
when the commission has been carried out or, 
in the case of a continuous subscription, at the 
end of each month. A detailed specification of 
the charges is then handed over to the subscriber 
together with his regular telephone bill. 

Comprehensiveness of the work. 
The graph in fig. 7 shows the number of 

orders executed during the various months of 
1924. The mean number per month was 3341, 
distributed as follows: 
Reference 420 per month 
Reference with notes 476 » » 
Communications 4 » » 
Wakenings 1,315 » » 
Time giving 1,100 » » 
Supervision 26 » » 

The graph in fig. 8 shows the amounts charged 
during these same months. The mean monthly total 
amounted to 4103 Swed. crowns. The special 
service was heaviest during the months of July, 
August and June in the order named, without 
a doubt occasioned by vacation trips. 

Note. A comparison of the curves in figures 
7 and 8 shows a fall in the former and a rise 
in the latter from September to October. This 
is explained by the fact that the number of 
wakenings at 0.20 Swed. crowns each was greater 
in September than i October. 

K- A. T. Gunnarson. 
1st Controller, Royal Swedish Telegraph Dept. 
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The L. M. Ericsson Fire-Alarm System. 

When contemplating the choice of a fire-alarm 
system, it is necessary for a community to 

take into consideration a number of local condi­
tions, such as the size of the community, types 
Of buildings, existence of exceptionally inflam­
mable buildings or stores, the organisation of 
the fire-department, etc. 

In communities where the fire risk may be 
considered about normal, public alarm boxes 
should be so located that the distance from any 
point in the community to the nearest alarm 
box does not exceed 250 meters. In thickly 
populated communities, or where inflammable 
plants are located, the alarm boxes should be 
even more closely placed. 

The organisation of the fire-department is a 
matter of utmost importance for the choice of 
an alarm system, since it determines the manner 
of alarming and calling together the firemen. 
With respect to this matter the new Swedish 
statutes for fire prevention classify the fire-depart­
ments as follows: — 
a. General fire-brigade. This corresponds to the 

compulsory fire-brigade service. The engine-
house has no one in permanent attendance, 
the members of the fire-department being 
called together by means of suitable signals 
at the outbreak of a fire. 

b. Citizens fire-brigade. The engine-house is 
generally under the constant supervision of 
fire-guards whose duty it is to call together 
the members of the fire-brigade and to make 
the necessary preparations for answering the 
alarm. The firemen are citizens in the com­
munity and are paid for their services, being 
required to take part in fire drills and to 
assist in extinguishing fires. 

c) Professional fire-department. The fire station 
is under constant supervision. The firemen 

are permanently employed and have their 
quarters in the station building. 

In many cities the fire-alarm system is also 
used by the police. In this case the alarm boxes 
contain a telephone instrument, enabling the police­
men on duty who have keys for opening the 
alarm boxes — to quickly get in touch with the 
fire-station or police headquarters. This is of 
great value for calling an ambulance in case of 
street accidents, for communicating with the 
police station, etc. 

A modern fire-alarm system must meet the 
following requirements: 
1. All lines and apparatus must be under con­

stant control so that any trouble which 
arises may immediately be registered at the 
station, the most efficient method being by 
means of so-called rest-circuit control; 

2. The signals transmitted by the alarm boxes 
shall be distinct and easily understood; 

3. The manner of sending in an alarm shall 
be the most simple imaginable; 

4. The system shall possess the greatest possible 
factor of safety for the correct reception of 
alarm signals even during the existance of 
various line faults; 

5. In large systems where there is a possibility 
of several alarms being given simultaneously, 
these signals shall not interfere with each 
other; 

6. All instruments and apparatus shall be well 
protected against atmospheric disturbances 
(lightning) and against high tension currents; 

7. The system shall be easily manipulated and 
the apparatus for receiving alarms so arran­
ged as to preclude all possibility of manual 
interference causing the incorrect reception 
of such alarms; 

8. The batteries used for the alarm system 
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must never be used for any other pur­
pose. The use of electric light current is 
to be avoided, if possible; 

9. Due consideration must 
be given the question 
of maintenance. 

A small and inexpensive 
plant suitable for a small rural 
community naturally need not 
meet all the enumerated re­
quirements. For instance, the 
smaller a community, the 
smaller is the risk of several 
alarms being simultaneously 
given. One quality which 
the system at all costs must 
possess, however, is reliabi­
lity. 

It is now quite a number 
of years since the Ericsson 
company took up the pro­
blem of constructing fully 
reliable fire-alarm systems 
suitable for all categories of 
fire-fighting organizations and 
all sorts of local conditions. 
In this and following num­
bers of the »Review* descrip­
tions will be given of the 
systems now most generally 
used. 

FIRE-ALARM SYSTEM 
WITH RINGING GENE­

RATOR. 

This system is especially 
designed for industrial plants 
and small communities. Fire-
alarm boxes are set up at 
all points from which it may 
be desirable to turn in an 
alarm and alarm bells are 
placed at all points where 
the alarm is to be heard, i. e. in the homes of 
the members of the fire-department and of other 
persons whose presence is required. The alarm 
boxes and bells are connected in series on the 

R 299 Rg. I. Alarm Board for Magneto System. 
The board is intended for one loop with from five to ten 

alarm boxes and from twenty-five to thirty alarm bells-

same circuit, consisting of one or more loops, 
the ends of which are connected up to an alarm 

board mounted in the home 
of the fire-chief or of some 
other member of the fire-
department. 

From five to ten alarm 
boxes and from twenty-five 
to thirty alarm bells can be 
mounted in each circuit loop. 

The alarm box consists of 
a ringing generator enclosed 
in a cast-iron casing with 
door and glass window. The 
middle point of the genera­
tor winding is permanently 
grounded. An alarm is giv­
en by turning the generator 
handle which automatically 
springs out in position when 
the glass window is broken. 
The alarm box can be either 
with or without code signals. 
In the latter case the alarm 
consists of an uninterrupted 
ringing signal, while in the 
former case a series of long 
and short signals are trans­
mitted corresponding to the 
code-number of the box from 
which the alarm is sent. This 
code signal is repeated several 
times during the sending of 
the alarm. The alarm boxes 
are constructed so that nor­
mally (i. e. when not in use) 
the generator with its earth 
connection is completely dis­
connected from the loop and 
the line terminals in the box 
are shorted. This protects 
the generator from the dele­
terious effects of unintentio-

nal contact with high-tension lines and of at­
mospheric disturbances. 

The turning of the generator handle causes 
the generator winding to be automatically con-
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nected up in series with the loop, causing the 
latter to be grounded through the generator. 
After the alarm has been given, the generator 
and its ground connection are automatically 
disconnected from the loop. The alarm bells 
ring as long as the generator handle is turned, 
giving either one long uninterrupted signal or 
several repetitions of the code-signal of the alarm 
box being used. 

When the system is 
at rest, the loop with 
its alarm bells is closed 
over contact devices in 
the alarm boxes, a con­
trol or so-called rest-
circuit passing over 
the same. This arran­
gement is called rest-
circuit control. The 
alarm board automati­
cally shows if the 
rest-circuit is passing 
through the loop with 
its bells, alarm boxes 
and station relays. 
This provides control 
over certain faulty con­
ditions — such as bro­
ken lines, etc. — which 
may arise. 

At certain points in 
the loop, condensers 
are connected up in 
parallel between the 

loop circuit and earth. When an alarm is given 
from an alarm box or eventually from a special 
ringing generator at the station, two separate paths 
over which the current may reach the bells are 
obtained, the one purely metallic over the loop 
and bells, the other over the condensers with 
earth as a return. 

These short cuts are of no importance when 
the line is unbroken 
but are absolutely in­
dispensable when any 
kind of a break occurs, 
for through them it 
is possible to get an 
alarm signal through 
to most of the alarm 
bells. With three con­
densers in the circuit, 
for instance, it is pos­
sible to get a signal 
through to at least 3/4 
of the alarm bells. 

A. Description of cir­
cuit over faultless 
line. 

When the system is 
at rest a continuous 
rest-circuit of about 
7 milliamperes passes 
from the rest-circuit 
battery over the bat­
tery switch, flash sig­
nal, right coil of signal Fig. 2. Diagram for Fire-Alarin System with Generator Signalling. R 301 

Description of Diagram for Alarm Board with one Alarm Box Loop. 
Designations. 

1. Alarm box loop. 
AB Alarm box, with or without arran­

gement for code-signals (see fig. 4). 
B Bell (se fig. 6). 
C Condenser. 

2. Alarm board. 

f1 & f2 Fuses, 0.15 amp. 
f3 & f4 Fuses, 3 amp. 
LA Lightning arrester. 

Designations 

SR Signal relay. 
CR Rest-circuit relay. 
F Flash signal indicator. 
B1 Trouble alarm bell. 
B2 Fire-alarm bell. 
S1 Trouble switch. 
CB1 & CB2 Batteries for rest-circuit. 
S2 Battery switch. 
SB Signal battery. 
C1 & C2 Condensers. 
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relay, alarm box loop, left coil of signal relay, 
rest-circuit relay and back to the rest-circuit bat­
tery. This causes the rest-circuit relay to ener­
gize and the indicator shows a white signal, 
thereby indicating that everything is in order. 
The generator relay is not actuated by this light 
current. 

When an alarm is given from an alarm box, 
its generator is connected up in series with the 
alarm box loop. The signal relay energizes, 
causing the rest-circuit relay to de-energize and 
the alarm bell to ring and, eventually, give the 
code signal of the box in question. The trouble 
alarm bell on the alarm board rings simultane­
ously. An extra bell or a Morse telegraph in­
strument for printing the signal code number -

R 300 Fig- 3. Power Driven Generator with Arrangement 
for Hand Drive, for Alarming the Firemen. 

if code alarm signals are used — can be con­
nected in parallel with the alarm bell. The energiz­
ing of the signal relay causes a metallic circuit 
for the signal current to be closed, this circuit 
passing by both indicator and rest-circuit relay. 

For the purpose of calling the members of 
the fire-department, a ringing generator at the 
station is connected in series with the alarm box 
loop. This generator is either hand or power 
driven, and has the same function as an ordinary 
alarm box. 

B. Description of circuit with broken line or 
faulty rest-circuit batteries. 

If a break should occur in the loop or the 
rest-circuit batteries become faulty, the rest circuit 
relay de-energizes, causing the indicator to show 
black and the trouble alarm bell to ring. The 
trouble switch must then be thrown over to the 

position marked >break» (right hand position on 
diagram), at which the trouble alarm bell ceases 
to ring. The indicator still shows black. 

After the trouble has been remedied, the trouble 
alarm bell will again start ringing and the in­
dicator will show a white signal. The trouble 
switch is then brought to stand straight out 
after which the system is in normal condition 
again. 

A broken battery circuit or too weak batteries 
does not prevent the reception of an alarm with 
either a broken or an unbroken outside line. 

When an alarm is turned in over a broken 
line, the generator current passes from the ground 
connection of the alarm box - - depending on 
the location of the break - - through both or 

K 27 Fig. 4. Fire-Alarm Box for Magneto System. A handle 
automatically springs out when the glass window is broken 

only one of the halves of the generator coil and 
back to earth over the condensers on the line 
as well as in the alarm board. The current 
passes through both or only one of the coils of 
the signal relay, causing this latter to energize 
and the alarm bell on the alarm board to ring. 
The greater part of the firemen's alarm bells ring 
simultaneously, only those bells being deprived 
of current which lie between the break and the 
nearest condensers on both sides of the same. 

C. Description of circuit with leak on the line. 
If there is a leak on the line the rest-circuit 

passes from earth on the line through the indi­
cator to the earth connection of the alarm board. 
The indicator still shows white, but the rest-
circuit relay is short-circuited, causing the same 
to de-energize and the trouble alarm bell to ring. 
The trouble switch must then be thrown to the 
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position marked »leak» (left hand position on 
diagram), whereby the ground connection of the 
alarm board is broken and the rest-circuit again 
passes through the entire loop. The rest-circuit 
relay is again energized whereby the trouble 
alarm bell ceases to ring and the indicator still 
shows white. 

The trouble no longer exists if the trouble 
bell does not ring when the trouble switch is 
brought to stand straight out. 

With a leak on the line and the trouble switch 

K 28 Fig. 5 Alarm Board for Four Fire-Alarm Loops. 

in the »Ieak» position, an alarm signal will be re­
ceived in the same manner as if no trouble existed. 

If a break should occur before the leak has 
been remedied, the indicator will show black and 
the trouble alarm bell will ring. The trouble 
switch should then be thrown to the breaks 
position, after which the trouble bell will cease 
to ring. 
D. Description of circuit with simultaneous break 

and leak on the line. 
In such a case, the trouble alarm bell rings 

and the indicator shows black or white, depen-

ding on whether the leak is to the one or to 
the other side of the break. 

Leak to the right. 

If the indicator shows white and the trouble 
alarm bell rings, the trouble switch should be 
thrown to the »leak» position, as for a simple 

Fig. 6. Firemen's Alarm Bells. 

leak. If, thereafter, the trouble alarm bell keeps 
on ringing and the indicater shows black, the 
trouble switch should be brought down to the 
»break» position, after which the trouble alarm 
bell will cease ringing and the indicator will 
still show black. 

Thus, if the trouble alarm bell can only be 
silenced in the lower or »break» position of the 
trouble switch, it indicates that the trouble is 
not only a leak, but a break on the line together 
with a leak on the right hand side of the break, 
as shown in the diagram. 
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Leak to the left. 
If the indicator shows white and the trouble 

alarm bell rings, the trouble can consist of either 
a simple break or a break together with a leak 
on the left hand side of the same. In this case 
the trouble switch should be brought down to 
the »break» position (as for a simple break), 
after which the trouble bell will cease ringing. 

Thus, there is no difference in the throwing 
of the trouble switch for a simple break on the 
line or for a break and a simultaneous leak on 
the left hand side of the same. 

The circuit closed on the sending in of an 
alarm from an alarm box may readily be traced 
on the diagram. 

E. Description of circuit when line is short-
circuited. 

Trouble of this description does not cause 
any trouble alarm signal to be sent in to the alarm 
board. 

Alarm signal from an alarm box within the 
short-circuited portion of the line. 

1. The trouble alarm bell rings, because the 
line is grounded at the alarm box when an 
alarm is sent in (see description of circuit 
under C). 

2. The firemen's alarm bells within the short-
circuited portion ring as usual. 

3. The alarm bells within that portion of the 
line which is not short-circuited usually give 
a weak signal. 

Alarm signal from an alarm box not within 
the short-circuited portion of the line. 

1. The alarm signal is received at the station 
in the normal manner. 

2. The firemen's alarm bells not within the 
short-circuited portion ring as usual. 

3. The alarm bells within the short-circuited 
portion of the line give a weak signal or 
none at all, thereby calling attention to the 
trouble in question. 

F. Description of circuit with break in ground 
connection of an alarm box. 

Trouble of this description does not cause any 
trouble alarm signal to be sent in to the alarm board. 
1. With a faultless line as well as with a leak 

on the line, an alarm signal is received at 
the station in the normal manner. 

2. When there is a break on the line, an alarm 
signal must find its way through the con­
densers which are located on both sides of 
the alarm box. 
a. If there is no condenser between the 

break and the alarm box, no signal what­
ever will reach the station. 

b. If one or more condensers are located 
between the break and the alarm box an 
alarm signal will reach a certain number of 
alarm bells, eventually also the alarm board. 

A break in the ground connection of an alarm 
box is ascertained when a test alarm is turned 
in with one line branch disconnected from the 
alarm box. If no signal is received at the station, 
the ground connection is broken. 

For larger plants, alarm boards are furnished 
which can accomodate three or four alarm box 
loops. These boards function in exactly the 
same manner as those here described for one loop. 

Their construction differs from that of alarm 
boards for one loop in the following respects: 
1. Each loop has its own rest-circuit control 

with battery. There is one spare battery for 
all the loops. 

2. The rest-circuit relays are equipped with 
drop indicators which indicate from which 
loop an alarm comes in. 

3. Trouble and alarm bells as well as the signal 
battery are common for all the loops. 

4. A hand driven signal generator is mounted 
in the board, each loop being equipped with 
push button keys for connecting up the 
various loops to the generator. On receipt 
of an alarm from an alarm box in a certain 
loop, the firemen whose alarm bells are 
connected up to the other loops are alarmed 
from the alarm board. A. P. ~B. K-
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Notes of Interest concerning some of L. M. Ericsson's 
earlier Types of Telephone Equipment. 

A survey of the various stages of development 
through which the products of a concern 

have passed and of how the different models 
have sought to meet varying conditions and 

R303 Fig- 1. The First Hand Micro-telephone. 

requirements cannot fail to command a certain 
amount of historical interest. 

A number of models of miscellaneous equip­
ment, in many cases the only remaining evidence 
of the types which they represent, have, during 
L. M. Ericsson's well nigh 50-years' existence 
gradually accumulated in the model collections 
of the various factory departments. 

It is our intention to collect what interesting 
facts may still be available covering some older 
types of construction and publish the same under 
the above heading, this present article being 
devoted to 

THE HAND MICRO-TELEPHONE. 
The fundamental idea of joining together a 

receiver and transmitter by means of a ccmmon 
handle originated with Messrs Anton Aven and 

R302 Fig. 2. Trial Model with two Receivers. 

Leonard Lundqvist, former engineers in the 
employ of The General Telephony Company of 
Stockholm. 

The first experimental model was constructed 
by these gentlemen in 1884 and is still in 
existence. This very interesting model is shown 
in fig. 1 and now forms a part of the historical 
collection of the Royal Telegraph Department, 
where it may be found under number 2556. 

The model is composed of a single spring 
contact transmitter and a horse-shoe magnet 
receiver of the type commonly manufactured by 
L. M. Ericsson at that time, attached together at 
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a suitable distance from each other by means 
of an iron wire around which two pieces of 
wood — each of a semicircular section — are 
tied with string so as to form a handle; the whole 
of a very simple and primitive construction, but so 
typical of the micro-telephone that it has remained 
practically unchanged, even though the separate 
parts may have undergone important changes. 

The following letter from Mr. Lundquist may 
be of interest in connection with the origin of 
this model. He says: 

»If I remember rightly, the idea was conceived 
while carrying on the work of adjusting the oldest 
type of single spring contact transmitters on the 
50-line Ericsson switchboards with rigidly attached 
transmitters, this work being under my super­
vision for a number of years. Mr. Aven, who 
was operating engineer at that time, took hold 
of the idea, after which a practical model was 
constructed in the Ericsson shops in 1885. 

Sincerely yours, L. Lundqvist.» 
Stockholm, 13th September 1922. 
Evidence to the effect that the year 1885 is 

correct is obtained from a letter dated April 10th, 
1885, sent by L. M. E. & Co. to Mr. Victor Ja-
cobsson in Norrkoping, Sweden, which reads in 
part as follows: 

» — and for this purpose we suggest 
a micro-telephone, intended for use with our 
multiple switchboards and which consists of a 
receiver and transmitter rigidly united by means 
of a common handle, enabling the operator 
always to have the same at hand in whichever 
direction she may turn while working at her 
position. The price of such an instrument will 
be about 55 Swed. crowns. Its connection to 
the switchboard is very simple and may be 
accomplished in a very short time. Necessary 
instructions for this purpose will be given when 
required. Yours faithfully, 

L. M. Ericsson & Co. 
by A. B—m.» 

Thus the fundamental principle of joining 
together a receiver and transmitter by means of 
a common handle was evolved, after which the 
original model was handed over to L. M. Erics­
son for manufacture. Another model, consisting 

of two receivers, was also made, this model 
being shown in fig. 2. 

The construction of the single spring contact 
transmitter, however, required its being held in 
a horisontal position while in use. This was 
accomplished by bending the tubular stems in 
obtuse angles, see type 1, fig. 3. In type 2, the 
transmitter was placed so as to form an acute 
angle with the axis of the handle, this construc­
tion in later years being commented on by former 
shop superintendent C. J. Andersson as being: 
»Aven's idea of mounting the transmitter*. 

Very few micro-telephones were manufactured 
during the first years, as they were made chiefly 
for use with multiple switchboards, this being 
also clearly evident from the above quoted letter. 
Also their price — 55 Swed. crowns — was 
rather high compared with the monetary value 
at that time. 

As new types of transmitters were evolved, 
the construction of the micro-telephone was 
suitably altered. Thus, we have models with 
carbon pencil transmitters and transmitters with 
small carbon balls placed between carbon 
diaphragms, this latter being represented by type 
3. These types were all rather complicated, and 
it was not until the advent of the carbon granule 
transmitter that the manufacture of hand micro-
telephones could be appreciably increased, thanks 
to the improved construction of the transmitter. 
This took place in 1888. Even this type (No. 4) 
was both heavy and cumbersome according to 
present-day ideas, however, chiefly on account 
of the long receiver with horse-shoe magnet. It 
was not until 1892 and 1893 that the outward 
appearance of the micro-telephone began to be 
more in conformity with that of the present-day 
type, both the transmitter and the receiver having 
been made appreciably smaller, the latter by the 
introduction of ring magnets. 

The evolution of the hand micro-telephone is 
well illustrated in fig. 3, in which the more im­
portant types are shown. We will here give a 
short characterization of the various models. 
No. Year D e s c r i p t i o n 

1 1885 Hand micro-telephone with single 
spring contact transmitter. Horse-shoe 
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R 305 Fig. 3. Evolution of the L. M. Ericsson Hand Micro-telephone, 1885 to 1925. 
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No. Year D e s c r i p t i o n 

magnet receiver, stem bent in an obtuse 
angle. Suspension eyelet and exposed 
terminal screws for cord connection. 

2 1885 Hand micro-telephone with single 
spring contact transmitter forming acute 
angle with handle. Horse-shoe magnet 
receiver, exposed terminal screws for 
cord connection. Made with both one 
and two battery switches in handle. 

3 1886 Hand micro-telephone with carbon 
pencil transmitter containing three 
carbon pencils. Horse-shoe magnet 
receiver, exposed terminal screws for 
cord connection. This type was also 
made with carbon balls between two 
carbon diaphragms. 

4 1888 Hand micro-telephone with carbon 
granule transmitter at right angles with 
the handle, large brass transmitter case, 
ferrotype diaphragm with flat platinum 
plate, ridged and drilled carbon block. 
Horse-shoe magnet receiver, exposed 
terminal screws for cord connection. 

5 1892 Hand micro-telephone with carbon 
granule transmitter, heavy transmitter 
case of aluminium, ferrotype diaphragm 
with flat gold plate, ridged and drilled 
carbon block, flannel ring and flannel 
cylinder with spiral spring. Ring magnet 
receiver and exposed terminal screws 
for cord connection. 

6 1893 Hand micro-telephone with carbon 
granule transmitter, heavy transmitter 
case of aluminium, ferrotype diaphragm 
with cupped gold plate, ridged and 
drilled carbon block, flannel ring and 
flannel cylinder. Protecting diaphragm 
of varnished silk gauze with the word: 
»Patent». Ring magnet receiver, partially 
protected cord terminals. 

7 1893 Hand micro-telephone with carbon 
granule transmitter, heavy transmitter 
case of brass, ferrotype diaphragm 
with cupped gold plate, ridged and 
drilled carbon block, flannel ring and 
flannel cylinder. Protecting diaphragm 

No. Year D e s c r i p t i o n 

of varnished silk gauze with the word: 
»Patent». Ring magnet receiver, partially 
protected cord terminals. 

8 1895 Hand micro-telephone with carbon 
granule transmitter, heavy transmitter 
case of brass, ferrotype diaphragm with 
flat gold plate with tab, ridged carbon 
block (without holes), felt ring and 
one felt cylinder, six-pointed star shaped 
copper spring. Protecting diaphragm 
of varnished silk gauze, the words: 

Made in Sweden by L. M. Ericsson 
& Co., Stockholm. Patented Oct. 29, 
1895», stamped on the outside of the 
transmitter case. Ring magnet receiver, 
partially protected cord terminals. 

9 1898 Hand micro-telephone with carbon 
granule transmitter, light transmitter 
case of brass, ferrotype diaphragm with 
flat gold plate and anchor plate, ridged 
carbon block without holes, felt ring 
and felt cylinder, protection of brass 
wire netting. Ring magnet receiver, 
partially protected cord terminals. 

10 1898 Hand micro-telephone with carbon 
granule transmitter, light transmitter 
case of aluminium, carbon diaphragm 
with three notches, smooth carbon 
block, felt ring and 1+6 felt cylinders, 
protection of varnished silk gauze and 
brass wire netting. Ring magnet receiver, 
partially protected cord terminals. 

11 1898 Hand micro-telephone with carbon 
granule diaphragm, light transmitter case 
of brass, carbon diaphragm, smooth car­
bon block, felt ring and 1 +6 felt cylin­
ders, protection of varnished silk gauze 
and brass wire netting. Ring magnet re­
ceiver, partially protected cord terminals. 

12 1903 Hand micro-telephone with watertight 
carbon granule transmitter, light trans­
mitter case of brass, carbon diaphragm 
with locking ring, grooved carbon block, 
star felt ringand two star springs. Protect­
ing diaphragm of tinfoil. Ring magnet re­
ceiver, partially protected cord terminals. 
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No. Year D e s c r i p t i o n 

13 1907 Hand micro-telephone with adjustable 
handle, transmitter same as for No. 12. 
Ring magnet receiver, partially protected 
cord terminals. 

14 1909 Hand micro-telephone with capsule 
transmitter, removable capsule. Ring 
magnet receiver, inside cord connec­
tions. 

15 1920 Hand micro-telephone with water-tight 
capsule transmitter. Ring magnet re­
ceiver, inside cord connections. 

16 1921 Hand micro-telephone with water-tight 
capsule transmitter,spring-group switch 
in handle with several different con­
necting possibilities. Ring magnet 
receiver, inside cord connections with 
terminal block for clustered connections. 

The above sequence covers only the common 
hand micro-telephone for subscribers' sets and 
switchboards. In addition, the types 14 to 16 
are made in a number of varying styles with or 
without battery switch, with hygienic mouth­
piece, etc. 

A number of other types have also been con­
structed for special purposes, such as for military 
use, for mines and for divers. 

All in all, more than two million hand micro-
telephones have been manufactured at L. M. 
Ericsson's Stockholm works. The following table 
gives the quota for each year, and also clearly 
shows the existing market conditions during the 
various years. 

The micro-telephone soon earned a very deserved 
popularity and is now being used in a majority 
of countries. In England, towards the end of 
the nineties, telephone instruments equipped with 
micro-telephones of Ericsson's manufacture were 
extensively used, and although the Post Office 
later on introduced other types, the hand micro-
telephone has retained its popularity, and an 
increased tendency to return to the same has 
been apparent of late. 

G. C. 

The latest Model, showing Interior Construction. 

CONTENTS OF THIS NUMBER: The Verona Telephone Plant. — The Special Service Bureau in Stockholm. 
The L. M. Ericsson Fire-AIarm System. — The Evolution of the Hand Micro-telephone. 

Printed by Kurt Lindbergs Boktryckeriaktiebolag, Stockholm 1925. 
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TORSTEN AF OEIJERSTAM † 

We regret to announce that since our previous issue the editorial staff of this journal has suffered 
a severe loss by the sudden and untimely death of its editor, Torsten af Geijerstam. Born 

February 13th 1889, Mr. Geijerstam har served on the engineering staff of the Ericsson company 
since 1911, after graduating from the Royal Institute of Technology, Stockholm. In Mr. Geijerstam's 
death we have lost a capable and energetic man, and — in our technical branch — an extremely 
valuable engineer. These qualities, together with an engaging and generous personality, will cause 
him to be kept in deep and grateful memory by all those who had the pleasure of knowing him 
personally. 
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A few Illustrations from the Works of The British 

L. M. Ericsson Mfg. Co. 

Of the branch companies of the Ericsson con­
cern, the British company now occupies 

one of the most prominent positions. The L. M. 
Ericsson Review is in a posi­
tion to reproduce a few pho­
tographs from its modern 
and well organized factory 
and we are indebted to Mr. 
Allan F. Wood, the works 
manager at Beeston, for the 
accompanying descriptive 
matter. 

»Already in the early stages 
of the development of the 
Ericsson concern a number 
of circumstances made it ne­
cessary to establish represen­
tation in England, and in 
1898 a branch office was 
opened in London for the 
purpose of acting as a sales 
office for the Swedish factory, 
so as to make possible better 
connections between the 
Stockholm office and its Bri­
tish customers, both in England and her colonies. 
This branch office soon proved inadequate, how­
ever, the British market requiring a factory of 
its own, and thus, in 1903, The British L. M. 
Ericsson Manufacturing Co. was floated. In this 
connection, the factory of the former National 
Telephone Co. at Beeston, Nottinghamshire, was 
acquired (The National Telephone Co. had previ­
ously held concessions for telephone plants in 
England, but was woundup when the State took 
charge of the telephone service), but it was de­
cided that the head office be located in London 

One of the Giant Presses 

to act as a connecting link between the city 
and the factory on the one hand, and between 
the Swedish factory and certain branches of the 

English market on the other. 
The factory which had 

been acquired was very small, 
the entire grounds having an 
area of not more than two 
acres, about half of which 
was covered by the existing 
buildings. The number of 
men employed in the factory 
at this time amounted to 130. 
Models and methods of ma­
nufacture were obtained from 
the Stockholm works, and 
the factory developed at a 
very rapid pace. 

The bird's-eye view on the 
title page as well as the plan 
here reproduced give an idea 
of the area which our Beeston 
works now cover. The total 
area is now nineteen acres, 
the buildings covering about 

seven acres, thus leaving ample room for such 
development as may be required by the increasing 
output. The power required is now about 500 
B. H. P., or more than ten times that of its ori­
ginal requirements. 

About 2000 hands now find employment in 
the Beeston factories, and the constant develop­
ment in the field of telephony is a guarantee 
that our rate of growth will continue in the 
future. 

At first, the manufacture followed very modest 
lines and only included telephones and telephone 
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parts to a very small extent. It has now expan­
ded, however, embracing all that pertains to the 
art of telephony, i. e. telephone instruments of 
all kinds — not only the original Ericsson models 
with hand micro-telephones, but also the Ameri­
can candlestick type with fixed transmitter — 
and switchboards, from the smallest type for 

tured by the hundreds of thousands, requires 
both special and varied plant for the machining 
of woods and metals as well as of insulating 
material, and the Beeston works are especially 
well provided in this respect. 

As our organisation itself may be of interest, 
we will here give a short description of the same. 

Plan of the Factory Grounds at Beeston. 

private exchanges to those for large public ex­
changes with a capacity of some thousand lines. 
Even the field of wireless telephony has con­
tributed to the list, popular models of various 
types of receiving sets having been put on the 
market. 

Manufacture of so highly specialized a nature, 
in which most of the accessories are manufac-

When an order from our London office reaches 
the factory, it goes first to the technical depart­
ment for re-editing before being sent out to the 
shops. The technical staff must verify that the 
order is in accordance with the original inquiry 
as well as with that tendered; they also prepare 
all the necessary drawings and shop specifica­
tions. It may be of interest to mention that even 
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R 317 A View of the Press Shop. 

the smallest part manufactured in our 
works has a drawing of its own. If an 
order should include new parts, not only 
are the necessary drawings for these 
special details prepared, but also designs 
and working drawings for new tools 
which may be required. The factory is 
provided with a large and well equipped 
tool making department as well as a 
special tool designing department. 

An order for a large telephone exchange 
requires very careful preparation, invol­
ving specifications covering the various 
elements, together with drawings and 

diagrams, before it can be sent out to 
the shops. 

A well equipped research department 
and technical laboratory is provided for 
the inspection and control of all incoming 
material. Such material is required to 
pass certain definite tests before it is 
approved for use in the factory. Steel 
and other metals, for instance, are sub­
jected to various tests as regards mag­
netism, strength, etc. The very fine wire 
used for winding coils, etc. is carefully 
checked as regards resistance as well 
as insulation and when one realizes that 
this factory uses from two to three tons 

The Apparatus Assembly Shop. 

A Portion of the Automatic Screw Machine Shop. R 318 

of such wire per week — varying in thick­
ness from .05 to .5 m ms and insulated 
to withstand a pressure of 500 volts — 
the importance of these tests is evident. 
This department collaborates with the 
purchasing department and the stores 
with respect to raw and partly prepared 
materials. 

The Beeston works have always kept 
accurate costs records, thereby making it 
possible to determine not only the exact 
cost of manufacture but also the cost 
of a given order over a certain period. 
After en order has passed the technical 
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department it is sent on to the costing 
department, which prepares the shop 
orders and issues instructions for the 
quantities to be made and the material 
to be purchased. Piecework prices and all 
similar details are also accurately calcu­
lated by and issued from the costing de­
partment. 

All these careful preparations and cal­
culations would be of little value, however, 
if the shops were not organised and 
equipped to an equally efficient degree. 
A special efficiency department establishes 
working methods and organises the colla­
boration between the various shop de-

R 321 View of Automatic Dial Assembly Department. 

View of Coil Winding Shop. R 320 

Heating and ventilation is taken care of 
by a hot air system, the air being washed 
and screened before it is passed into the 
shops. In some departments, where the 
nature of the work makes it necessary, 
the air is changed by artificial means as 
often as from three to six times an hour. 
There is also a special exhausting plant for 
those shops where the manufacturing 
processes cause heavy or noxious fumes 
to form or where it is necessary to remove 
waste material. Thus a 50 h.p.motor is 
required to exhaust all the shavings and 
sawdust from the wood-working depart­
ment. 

partments, etc. 
It is hardly necessary to say that all 

Ericsson products are subjected to rigo­
rous inspection and individual tests before 
leaving the factory, not even the smallest 
screw being permitted to escape this 
final inspection. 

A short description of the factory itself 
may not be out of place. The buildings 
are on the one floor principle with what 
is commonly known as saw-tooth roofs 
and with cement floors. The shops are 
amply dimensioned and roomy, allowing 
the placing of machines and workbenches 
at suitable distances from each other. 
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For the welfare of our shop employees a num­
ber of arrangements are provided as, for in­
stance, a self-contained canteen which is capable 
of providing dinners for one thousand persons 
each day at one sitting. There are also two rest 
rooms and an ambulance room under the supervi­
sion of a resident nurse. Although serious acci­
dents are of rare occurrence, the Company provides 
a motor ambulance for use in emergency cases. 

Large recreation grounds afford the opportu­

nity of indulging in all sorts of sports, such as 
football, cricket, lawn tennis and croquet, while 
a social committee arranges concerts and dances 
during the winter. 

We have attempted, with these few lines, to 
give our readers an idea of the size and orga­
nisation of the British Ericsson Company and of 
the high standard of our production, and hope 
that we may be considered a worthy part of the 
Ericsson Concern. A. F. W. 

List of Ericsson Automatic Telephone Exchanges, Working 
and under Construction. 

This list includes all exchanges built according to the Ericsson automatic system, either in operation 
or in course of construction, the figures here below giving ample evidence of the remarkable 

success already experienced by this system, considering the very short time that it has been in use. 
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A Talk on Telephone Directories. 
TELEPHONE DIRECTORIES IN GENERAL. 

Citing the fact that 1 have busied myself to 
some extent with the revising of the Swedish 

State Telephone directory, the editor of The L. 
M. Ericsson Review has begged me to write a 
general survey of the different types of direc­
tories used in various countries, as well as a 
few more general points of view on the direc­
tory problem. 

I have agreed to do this, although not without 
hesitation. In the first place, the task with which 
the directory committee of the Swedish Telegraph 
Department has been entrusted — the work of 
this committee being my main source of infor­
mation — is not yet completed, and secondly, 
this problem takes on varying aspects in different 
countries and under different administrations, 
making it practically impossible to draw up any 
common line of action. The telephone directory 
problem is dependent on a large number of factors. 

One of these is the occurence of changes in 
the telephone net, whether they are about uni­
formly distributed over the whole year, or whe­
ther they occur in mass at certain definite times 
of removal. In the first case, it is of no real 
importance at what time of the year the telephone 
directory is issued, while in the second case it 
is apparent that the directory should be rushed 
out as soon as possible after that time when 
the greatest number of changes occurs, and 
should include as many of these changes as 
possible. Also, it is self-evident that changes 
of a revolutionary nature require the publishing 
of special editions of the directory. 

This problem is also influenced by whether the 
directory is intended only for the local and 
suburban traffic, or if it is intendend to include 
districts for rather distant toll calls. In the first 

case the free local directory must needs be sup­
plemented, partly by well organised sales of direc­
tories for districts with which there is conside­
rable inter-traffic, and partly by increased enquiry 
service and an appreciable information service 
at the toll and ordering positions. In the second 
case, the gratuitiously distributed directory swells 
out to volumes of greater bulk which are natu­
rally more difficult to edit, but the additional 
work and cost thus spent on directories for 
»foreign» nets means publicity for the interurban 
net as well as less work at the order and toll 
boards, while it also appreciably lessens the 
inquiry service. 

The directory problem is also intimately con­
nected with the geographical lay-out of the tele­
phone net. If each local area constitutes a 
clearly bounded and — to most of the sub­
scribers — familiar zone, the local disposition is 
clearly the most natural. On the other hand, if 
the various local nets merge into each other — 
on account of their manner of development or, 
perhaps, because of other conditions of com­
munication — with vague or actually obliterated 
boundaries, one has recourse to two expedients. 
The first is to combine the subscribers of all 
the exchange zones in one single succession, 
the name of the exchange being necessarily in­
cluded for each subscriber, thus requiring more 
space. The second is to supplement the local 
directories included in one volume with an in­
dex of localities, the seeking subscriber being 
often required to ascertain to which exchange 
the subscriber sought for belongs and then to 
look him up in the corresponding section of the 
directory. 

Another point to be considered is whether a 
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purely alphabetical registration can be adopted, 
or whether — as in Sweden — one must take 
into consideration a certain divergence in the 
spelling of homonymous names. And where, 
in the last instance, shall one draw a line? The 
problem of registration is essentially one of the 
most difficult as soon as it is found necessary 
to deviate from the purely alphabetical order. 

When editing a directory, it is necessary to 
determine to what extent it may be suitable to 
include the subscribers' street addresses and 
also if it is necessary in regard to traffic interests, 
or wise at any rate, with the intention of making 
the directory a popular reference book, to include 
the postal addresses of the subscribers to the ex­
tent in which they differ from the telephone address. 

Further, when working on the directory pro­
blem, one must hold a course between Scylla 
and Charybdis, represented on the one hand by 
the desire of the individual subscriber to be 
represented in the directory in the most explicit, 
publicity giving and attractive manner possible, 
and on the other hand by the necessity of con­
centrating the printed matter to a minimum of 
space and to exclude all advertising matter from 
the text proper, as well as of standardising the 

same. Of a similar nature is the question as to 
whether information concerning telephone hours, 
other numbers to be called during certain hours, 
etc., shall be included and whether or not a fee 
shall be charged for the inclusion of such in­
formation. Another similar problem presents 
itself in the form of extensions, two or more 
titles, the insertion of a subscriber under dif­
ferent headings to facilitate seeking, and so 
forth. It is necessary to strike a middle course 
between the requirements of the traffic for a 
certain degree of explicity and for a number of 
arrangements to make seeking easier, on the 
one hand, and the necessity of concentration, 
on the other. Standardized and easily under­
stood abbreviations of titles, occupations, street 
addresses, etc. should also be mentioned in this 
connection. 

Then we have the question as to whether 
the directory shall include a classified index or 
if such an index should be published separately, 
possibly in close co-operation with some inde­
pendent publishing house, and as to whether 
all subscribers in business or practising a trade 
should be included, and also whether residence 
phones should be excluded, etc. 

The Swedish Rikstelefon (State Telephone) Directory. R 342 
The size of the present directory is shown at the left, while to the right we see the same contents after the adoption of the 

proposed revision with changed column-width and standardized abbreviations. 
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Still another point for consideration is the one 
as to how the telephone company or administra­
tion shall formulate all the directions and com­
munications concerning rates, traffic, use of di­
rectory, and so forth, which they may desire to 
impart by means of the directory, and which 
it is the duty of every subscriber to study and 
keep in mind. Here, if anywhere, is where 
the formulating art is put to a real test. The 
point is to choose a fascinating and attractive 
wording which catches and holds the attention 
of the reader, avoiding the dry and uninteresting 
mass of rules and re-gulations. One need only 
peruse some dozen directories from various 
countries and administrations to find both of 
these extremes well represented. 

After all of these questions — together with 
quite a few others, such as co-operation with the 
directory enquiry bureau and the administrative de­
partment — have been satisfactorily solved, there 
yet remains the question of advertising, for it 
is now generally conceded — except by some 
few newspapers, who imagine the directory to 
be a dangerous competitor — that such an ex­
cellent medium of advertising must be well uti­
lized for the purpose of serving commercial 
interests and at the same time effect a saving in 
the cost of the directory. 

After this we come to the purely technical 
details such as choice of type, width of columns, 
size, quality of paper, the reduction of the cost 
of publication and distribution to a minimum 
together with the destruction of the old direc­
tories after they have been replaced by new 
ones. All these details are really very impor­
tant. The typographical make-up, for instance, 
is without doubt of great significance for this, 
the most popular of reference books. The legi­
bility of the figures demands at least as much 
care as the forming of the figures on a typewriter. 
The choice of paper means the co-operation of 
the paper mill in producing an attractive, white 
quality of sufficient strength to last — in spite 
of assiduous use — until the next edition and 
yet stay within reasonable economical bounds. 
As concerns the binding, the problem is to ob­
tain extremely quick deliveries of hundreds of 

thousands of volumes, sturdy enough to with­
stand constant use until the distribution of the 
next edition, and made so that an opened direc­
tory will lie flat and not close of itself. 

Apparently, it is an unusually complicated 
problem to keep the great mass of subscribers 
furnished with up-to-date and rationally compiled 
directories at a reasonable cost, a problem re­
quiring assiduous study and indefatigable vigi­
lance. However, experience all over the world 
has shown how absolutely necessary care and 
sound judgement are in this work, not only for 
the sake of the telephone service itself, but also 
for the popularisation and spread of the tele­
phone, to which is added the fact that the tele­
phone administration in a community with a 
widespread net actually keeps the citizens supp­
lied with an excellent and invaluable city direc­
tory as a gratis product of the ordinary telephone 
service. Should the telephone directory be com­
bined with a rational business directory, it will, 
in addition, be of invaluable service to the com­
mercial interests of the community. 

And now, how has this important and in­
teresting, yet so difficult problem been solved 
in various countries and by various administra­
tions? 

AN ILLUSTRATED REVIEW OF TELEPHONE 
DIRECTORIES. 

Naturally, the writer would not for one single 
moment harbour the thought of putting graded 
evaluations on all the types of directories which, 
to a certain degree, have formed the basis for the 
research work of the Swedish directory com­
mittee and which will be made to pass a hasty 
review in the following, but he may be permitted 
to express his admiration for certain details which 
seem well worthy of consideration. 

I will now beg my readers to kindly accom­
pany me on a little tour of investigation through 
the latest editions of a number of directories 
collected from various parts of the old and 
new world. The material at hand is by no 
means complete, but plentiful and diversified. 
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First, however, I beg to present my readers concentration of text for the directories to be 
with a few figures giving the dimensions and examined: 

and also a table giving the number of tele­
phone instruments and number of volumes in 
the directory; unfortunately incomplete, but in­
cluding those countries for which the necessary 
statistics were available. The data applies to the 
first part of 1923. 
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AUSTRIA. 
Verzeichnis der Fernsprechteilnehmer in Wien 

is the title of the largest of the nine Austrian 
directories in which the telephone subscribers 
of this country are included. 

The Vienna directory, as may readily be seen, 
is very closely related to the German directories 
mentioned further on, the directories for the 
Austrian provinces being arranged according to 
exchanges. In the Vienna directory the number 
comes last, divided up into groups. It is bound 
with pasteboard covers and cloth back, each 
page containing three columns and each sub­
scriber being entitled to three lines of printed 
matter. Punctuation marks are used, abbrevia­
tions being rather unsystematic, probably owing 
to the subscriber's right to determine his own 
wording within a given space limit. An extra 
line is charged with 3000 Austr. crowns, one 
whole extra entry, however, being charged with 
not less than 9000 Austr. crowns, one normal 
entry requiring 293 sq. mm. A privately edited 
classified business directory in which each sub­
scriber is entered free of charge with name, 
address and number, is included at the end of 

this directory. Advertisements are included in 
both the regular and business directories, al­
though they occur in much greater number in 
the latter one. 

A special number index is issued parallel with 
the telephone directory, a column fragment of 
the same being herewith reproduced. 

BELGIUM. 

Indicateur Officiel — Officiel Telefoonboek for 
1924, in which general notes and directions are 
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Belgium's Telephone directory. 

printed in both French and Flemmish, is respon­
sible for the accompanying contribution. 

The directory includes the net of the whole 
country, has two columns per page, and is 
stitched in pasteboard covers. The number 
comes first, subscribers being grouped according 
to exchanges, with an index of localities at the 
end of the directory. Only one line of print is 
allowed each subscriber free of charge, each 
extra line costing 15 frcs. One standard entry 
requires 206 sq. mm., extreme abbreviations 
being sometimes used. The five-digit numbers 
are divided into one 3-digit and one 2-digit group 
by a comma. Punctuation marks are used and 
advertisements are inserted in the text. There 
is no special commercial index, but certain cate­
gories, such as bakeries, hotels, restaurants, che­
mists, and the like, are grouped together in 
the directory. (See Automobiles in above illu­
stration.) 

DENMARK. 

The Rigstelefonkatalog, covering all subscribers 
in this country, is issued by the Danish telegraph 
administration, and contains both business direc­
tory and list of cable addresses. Kjobenhavns 
Telefonaktieseiskab issues a Navnebog with the 
company's subscribers in alphabetical order, and 
a Fagbog, or business directory. The Rigstelefon 

directory has different sections with varying typo­
graphical make-up, but we will content ourselves 
with two fragments, the one for the capital city, 
the other for the provinces. 

The Copenhagen directory has three columns, 
the provincial four columns to the page, as shown 
below. It is stitched and has elegantly decorated 
covers. The numbers of the Copenhagen sub-

Copenhagen. R 345 

scribers come first, but the provincial numbers last. 
Subscribers are grouped according to local areas, 
with an index of localities, there being separate 
sections for State and municipal telephones, as 
well as a complete toll tariff. One entry, consisting 
of name, occupation, address and, if desired, 
telephone hours is allowed each subscriber free 
of charge. Completing text is charged for at 
the rate of 3 Dan. crowns per line, underscoring 
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costs 10 crowns a line, while 
additional data are entered at 
2.50 crowns per line. A sub­
scriber who does not wish to 
have his name in the directory 
must pay 5 crowns, presumably 
to cover extra enquiry service 
expenses. A standard entry re­
quires 198 sq. mm., extreme ab­
breviations being used, but no 
punctuation marks except for 
abbreviations. When the same 
name occurs repeatedly, it is only 
printed once, after which it is 
substituted by a short dash, such 
subscribers being arranged alphabetically accor­
ding to occupation, title, etc. Given names are 
resorted to only when occupations also arealike. 
This principle of registration seems to be u-
nique for Denmark and Sweden; all other direc­
tories seem to arrange subscribers with like 
family names according to their given names. 
The type used is distinctive and saving, numbers 
are open and legible, different sections being 
printed on paper of different colours. The whole 
book makes a very pleasant impression and 
seems to be well premeditated. There are ad­
vertisements, but they occur principally in the 
business directory. 

The Telefon Fagbog or commercial directory of 
Kjobenhavns Telefonaktieselskab contains about 
1700 titles. Each subscriber is entered once, 
including telephone number, name and address, 
free of charge, with special rates for additional 
wording. This directory seems to be an unu­
sually popular advertising medium, and is pre­
sumably a good business venture. Types, width 

Danish Classified Business Directory. R 346 

of columns, abbreviations, etc. are the same as in 
the regular directory. 

This company also issues a special number 
index — Nogle til Telefonhaandbogen — giving 
the number of the column in the directory in 
which a Copenhagen subscriber may be found 
This little book has 192 pages with 520 numbers 
to a page, and costs 1.75 Dan. crowns. 

ESTONIA. 

Apparently, Eesti Vabariigi telefonvorgu abon-
nentide nimekisi (1922) includes all of this coun-

Copenhagen's Number Index. 
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try's subscribers. This directory has but one 
column to the page, is bound in cloth and has 
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The Helsingfors Directory. 

a clear plan of the telephone net. One entry 
requires about 622 sq. mm. The number comes 
first, separated into two groups by a dash, to 
simplify pronunciation, abbreviations and punc­
tuation marks being used. Some advertisements 
occur in a special section, there being no busi­
ness directory. 

FINLAND. 

The Helsingfors Telefon-Katalog or Helsingin 
Puhelin-Luettolo (1924), is issued by the Helsing-
fors Telefonforening and includes subscribers in 
this city and surrounding districts only. 

The directory is bound in strong pasteboard 
covers with cloth back, the pages being two-
columned. The number is placed first, pauses 
in the prononciation being indicated by spacings. 

Naturally, there are other telephone directories 
for the provinces, but the author has not had 
recourse to the same. 

FRANCE. 

Annuaire Officiel des abonnes au reseaux 
telephoniques issued by Sous-Secretariat d'Etat 
des postes et des telegraphies is published in 
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A few cautious abbreviations are used, also punc­
tuation marks, and dashes to indicate repetitions 
of names with identical spelling. 

A schematic map indicates the various exchange 
areas. This directory is the only one, among 
those examined by the writer, which is devoid 
of all advertising matter. 

The Telefonforening also provides a separate 
number index, set up with two-columned pages. 

R 350 The Paris Directory. 
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four large volumes, of which the largest con­
tains the Paris zone. 

This directory is bound in cloth, each page 
containing two columns. The name of the ex­
change and the number are placed first, the 
latter being divided by a period into two two-
digit groups. The subscribers are grouped accor­
ding to the exchanges, the city of Paris occu­
pying the first half of the book. Each regular 
subscription is alotted one entry, consisting of 
name, occupation and address. The telephone 
administration has reserved the right to use ab­
breviations, but has done so with great caution. 
Observe that given name and initials are in pa­
renthesis. A charge is made for denoting exten­
sion lines. A standard entry requires 315 sq. 
mm. and advertisements are included in large 
numbers. The outer margin contains varying 

the German language, for the purpose of avoiding 
misunderstanding, must seem very odd indeed. 

The Berlin directory has four columns to a 
page, practically all of the city as well as the 
suburban subscribers being entered in one suc­
cession and completed with reference notes at 
the end of the book indicating the exchange 
name for subscribers in certain localities. Pots­
dam and a few other small exchanges have their 
own sections, however. The covers are of ex­
ceptionally heavy pasteboard with cloth back. 
Name of exchange and number are placed last, 
three lines being allotted to each subscriber 
without charge. Each additional line costs 6 
marks. One standard entry requires 360 sq. mm. 
The wording of the subscriber is usually accep­
ted, but the telephone administration reserves 
the right to correct the spelling and to replace 

The Berlin Directory. 

information concerning the service. The direc­
tory includes a business section — Liste Pro-
fessionelle — which contains advertisements only, 
however. A feature unique for the Paris direc­
tory is a four-columned street index in which the 
subscribers are arranged according to street and 
house number. 

GERMANY. 

Amtliches Fernsprechbuch fiir Berlin und Um-
gebend is the largest of the many district direc­
tories compiled by the German Reichspost. Great 
care has been used in preparing the general 
directions at the beginning of the directory, both 
from a systematic and typographical point of 
view. To an English speaking person, who has 
no troubles at all as concerns the pronunciation 
of numbers, the minute directions given in this 
respect for some languages and especially for 

foreign words with German ones. In some in­
stances the titles are excessively abbreviated, 
in others not at all. A postal address is often 
included besides name, occupation and street 
address. Telephone and office hours, as well 
as extension lines, are entered at the request of 
the subscriber. The subscriber must fetch his 
new directory himself or pay a fee to have it sent to 
his home, and a subscriber who does not return his 
old directory is charged one quarter of its sale 
price. Special care has been taken to make the ad­
vertisements harmonize discreetly with the text. 

Separate business directories, Branchen-Fern-
sprechbuch, are now issued by a semi-official 
publisher and are bound in at the end of the 
provincial directories of the last edition, but are 
separate for the larger cities. These new busi­
ness directories have been very conscientiously 
and methodically prepared. 
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The smaller provincial directories are two-
columned with 66 mm. wide columns, the Altona 
directory, for instance, requiring an area of 176 
sq. mm. for each standard entry. Type and 
finish is similar to that of the Berlin directory, 
smaller provincial directories being flat-stitched. 

ENGLAND. 

England's telephone directory consists of 33 
volumes of two different types (insofar as the 
author has been able to judge), the one, for 
London, with columns 95 mm. wide and the 
other, for the provinces with a corresponding 
width of 82 mm. Both are two-columned, distri­
buted free of charge in pasteboard covers but 
costing 1 s. in attractive cloth binding. The 
directory is to be complimented for the clear 
and explicit directions in the beginning of the 
same and almost more so for the concise and 
catchy epigrams in a frame at the top of each 
page, where they effectively arrest the seeker's 
attention. They are so shrewdly placed and so 
well formulated that the reader inevitably is 
coaxed into reading them all. The author cannot 
resist the temptation of citing most of them: 
CONSULT DIRECTORY BEFORE CALLING. 
GIVE YOUR NAME OR NUMBER BEFORE 

CONVERSATION, DO NOT SAY »HALLO». 
GIVE NAME OF EXCHANGE FIRST. 
EMPHASIZE CONSONANTS WHEN GIVING 

NUMBERS. 
IF CUT ON INCOMING CALL REPLACE 

RECEIVER AND WAIT. 
READ PREFACE, ESPECIALLY II, III, IV. 
BE SURE THE NUMBER IS REPEATED COR­

RECTLY. 
IF NUMBER NOT IN DIRECTORY CALL .DI­

RECTORY ENQUIRY). 
ANSWER TELEPHONE PROMPTLY. 

YOUR HELP IS ESSENTIAL TO GOOD SER­
VICE. 

TRAIN STAFF IN USE OF TELEPHONE. 
THE TELEPHONIST CANNOT MAKE YOUR 

CLIENT ANSWER PROMPTLY. 
SUBSCRIBERS SHOULD NOT ENGAGE THE 

TELEPHONIST IN CONVERSATION. 
THE TELEPHONIST ANSWERING CALLS 

YOU MAKE DOES NOT DEAL WITH 
THOSE YOU RECEIVE. 

ANSWER WITH THE PROMPTITUDE YOU 
EXPECT. 

SPEAK DISTINCTLY - - NOT LOUDLY. 
SHORT CONVERSATIONS REDUCE >EN-

GAGED CALLS.. 
ROLL THE »R» IN »THREE». 
GIVE UP YOUR OLD DIRECTORY. A NEW 

ISSUE MAKES IT OBSOLETE. 
GIVE THE COURTESY YOU EXPECT. 
MAKE A NOTE OF CHANGED NUMBERS. 

There is but one saying that seems to be 
lacking in these »rules of good behaviour» 
and that is what might almost be called the 
golden rule of telephonic intercourse, »The 
smiling voice wins». Of course, it is possible 
that telephone culture is so advanced in Eng­
land as to make this rule unnecessary, in which 
case the English nation must be envied by 
telephone users the world over. Let us now 
glance over a fragment from the London direc­
tory. 

Name of exchange and number are placed 
first, one entry only being allowed each sub­
scriber, without regard to the number of ex­
change lines. One standard entry occupies a 
space of 252 sq. mm., additional text being char­
ged for at the rate of 15 s. for a statement of 
one whole line, otherwise at the rate of 2 s. 6 d. 
per word. Street addresses are often exces-
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sively abbreviated, occupations not so often and 
with more consideration. Punctuation marks 
are used only for abbreviations, advertisements 
being inserted with due consideration for the 
text proper. 

The provincial directories are based on zones, 
all subscribers of the exchanges within a certain 
zone being alphabetically arranged. The direc­
tory is furnised with a thumb index for the sec­
tions covering the various zones. The English 
directories are issued twice a year, each direc-

tory beginning with the announcement »This 
directory cancels all previous issues», printed 
on the cover. 

The London directory is well supplemented by 
a special business directory called »Buff Book, 
Trade and Commercial Directory» issued twice 
a year by a private publisher in co-operation 
with the Post Office, and distributed free of 
charge to all telephone subscribers in London. 

It has three columns to the page, its general 
make-up, size, etc. being very similar to that of 
the official directory, a sample of the same being 
shown on this page. 

ITALY. 

Next to the Paris directory, Elenco Ufficiale 
degli abonnati al Telefono del Regno d'ltalia 
(1920) is the most bulky telephone directory in 
Europe. Its green cardboard cover is decorated 
with an image of Mercury with a transmitter 
placed in front of his lips. This directory in­
cludes all subscribers in the country and is 
issued by a private publishing house with the 
authorisation of »Direzione del Telefoni dello 
Stato». 

It is two-columned and arranged according to 
exchanges, with the telephone number first, di­
vided into two groups by a short dash. One 
standard entry requires 409 sq. mm. Abbrevia­
tions, wherever they occur, are carefully used. 
Punctuation marks are used and advertisements 
are inserted in the text. There is no special 
business directory, but certain trades and occu­
pations are grouped together in the alphabetical 
index. The subscribers thus grouped together 
may also be found under their own individual 
names in the same index. 

MEXICO. 

The Directorio de la Empresa de Telefonos 
Ericsson, S. A. (1920) is bound in pliable cloth 
covers and provided with two thumb index 
grooves going in opposite directions, both of 
which divide the book into two halves. 

Italy. 
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The directory is one-columned, with a gene­
rous margin. The numbers come first, divided 
into groups by dashes to facilitate pronunciation 
and arranged according to exchanges. One stan­
dard entry requires 398 sq. mm. Abbreviations 
are very carefully applied and, as a matter of 
fact, hardly necessary in a one-columned direc­
tory. We find here both punctuation marks and 
advertisements, certain subscribers being specially 
denoted by means of different type and framing. 
A one-columned trade directory is to be found 
at the end of the directory. Each subscriber 
with a business subscription is entitled to entry 
in five different places in either the subscribers' 
index or the business directory or both, accor­
ding to the subscriber's wishes. Additional entries 
cost S 5. 

HOLLAND. 

Naatnlijst voor de telefondienst uitgege-
ven door het Hoofd bestuur der Posterijen en 
Telegrafie apparently contains all of the country's 
subscribers in a somewhat bulky but rather con­
venient volume. The two editions a year account 
for the unusually thin covers. A page of this 
directory show a certain typographical likeness 
with the German directories, although there is 
much greater saving of space in the Dutch one. 

De Naatnlijst is three-columned and arranged 
according to exchanges with references from 

name of locality to name 
of exchange. One entry 
per exchange line is gran­
ted, additional entries 
costing 1.50 florins each. 
A standard entry requires 
282 sq. mm. Abbrevia­
tions are used, seeming­
ly often of a radical 

nature. The numbers are placed last and are 
not divided into groups. Punctuation marks are 
used, advertisements occuring but rarely. There 
is no commercial index in the directory neither is 
any mention made of a separate one. One-colum­
ned Gids voor het locale Rijkstelefoonnet well pro­
vided with advertisements are published, however. 
These local directories have the exchange name 
first, each letter group being concluded with a 
little framed admonition similar to the English 
ones. 

I will later on terminate this little talk with a 
few strains of music from a Dutch directory, 
which give good evidence of how deeply music 
has entered into the daily life of the Dutch people. 

NORWAY. 

Rikstelefonen, Oslo og omegn is the name 
of the directory for the Norwegian capital, which 
is supplemented by four additional volumes cover­
ing the remainder of the country. 

This directory is three-columned and flat stit­
ched with pasteboard covers and cloth back. 
The telephone number comes last and is not 
subdivided. The directory contains first an al­
phabetical register of the Oslo subscribers, after 
which comes a section with edges of another 
colour wherein the subscribers are arranged in 
alphabetical order, subscribers of the same name 
being placed according to the names of their 

- 115 — 

R 356 Mexico. 

R 357 The Amsterdam Directory. 



respective exchanges, these being alphabetically 
arranged for such subscribers. If there are seve­
ral subscribers of the same name at the same 
exchange, the alphabetical order of their given 
names or initials determines their placing. Each 
subscriber is entered once and is entitled to 
two lines, additional lines costing 5 Norw. 
crowns ea. The entry shall include name, address 
and telephone number. Any left-over space in 
the two free lines may be disposed of by the 
subscriber for useful information, such as tele­
phone hours, etc. One standard entry requires 
337 sq. mm. Punctuation marks are used, abbre­
viations also, but very judiciously. Advertisements 
are inserted, being systematically and suitably 
arranged. There does not seem to be any com­
mercial directory, but the directory contains com­
plete instructions and telephone rates, as well 
as seemingly complete toll rates. 

SWITZERLAND. 

The title of the telephone directory issued by 
the Swiss telegraph and telephone administration 
— Amtliches Verzeichnis der Telephon-Abonnen-
ten, Annuaire officiel des abonnes aii telephone, 
Elenco officiate degli abonnati al telefono — is 
printed in three languages, the directory con­
sisting of three volumes in wich the three 
language principle is used not only for titles 
and general directions, but also for the sub­

scribers' occupations, depending on whether they 
reside in German, French or Italian speaking 
parts of the country. 

The directory is three-columned and flat-
stitched, with thin carton covers and paper back. 
The names are classified according to exchanges 
with references from name of locality to exchange. 
When there is but one local exchange in a 
town, the number is placed first, but if a city 
has several individually named local exchanges, 
the telephone number comes last, being some­
times divided up into groups by a point. A 
subscriber is entitled to one entry, containing 
name, occupation and address. All additional 
items, such as business or telephone hours, are 
charged 5 francs each. A standard entry requires 
344 sq. mm., abbreviations and punctuation marks 
being used with great care. There is no com­
mercial grouping in the directory, neither is 
mention made of any separate business direc­
tory. Advertisements occur on the covers, but 
not in the text. Short admonitions are placed 
at the top of each page, but their diversity 
cannot compare with that of the English direc­
tory. 

U. S. A. 

It does not take a very lengthy inspection of 
the American Telephone Directories to convince 
oneself of the very excellent results achieved, 
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naturally not without much painstaking and 
assiduous labour. The clear, legible open type 
used for letters as well as for figures make a 
most attractive impression even though printed 
on paper of comparatively cheap quality. There 
is a high degree of concentration, abbreviations 
being of a very extreme nature, yet offering no 
serious difficulties for even a foreigner to de­
cipher. Punctuation marks are considered super­
fluous and have been conscientiously omitted. 
In other words, space has been so carefully 
utilized as to allow the inclusion, where neces­
sary, of almost one million entries in a single 
volume which, in spite thereof, is not more dif­
ficult to handle than many European directories 
containing a far lesser number of entries. And 

advertisers. Type and column width are chosen 
so as to permit the two-column setting to be 
made up into three-column setting, should the 
growth of the net make the directory over-bulky 
and difficult to handle. We now come to the 
medium sized American directory, the author 
having had access to the Hartford District Te­
lephone Directory. 

In respect to type, width of columns, placing 
of telephone number (last, with grouping of 
digits as an aid to pronunciation) etc. this direc­
tory is identical with the two-columned one; it 
is only in the number of columns that it differs. 
Both of these directories are flat stitched, with 
comparatively durable carton covers. They are 
issued twice a year. 

Among the largest type of American directories, 
we find some difference between those for Chi­
cago and for New York, but this difference is 
so slight that it will be sufficient, in this connec­
tion, to describe the largest one, the New Nork 
City Telephone Directory, an immense four-
columed book of 1730 pages. 

As may be seen from the fragment on the 
next page, a record has been made as concerns 
concentration and abbreviations, and the seeker 

- especially if his eyesight is not of the best -
may often feel the need of a magnifying glass. 
The stitching machine has not been able to cope 
with this volume, but machine binding on canvas 
with pasteboard covers has been resorted to. 
The machines necessary for the speedy binding 
of such million-volume editions are naturally 
worth a chapter of their own, but do not come 
within the scope of this article. 

One little item of interest which I take great 
pleasure in mentioning, however, is the printed 

R361 Altoona, Pa. U. S. A. 
Note that residence is denoted by the letter r, also the attractive two-line setting at Tussey Jay C & Co and 

Valley View Sales Office. 
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yet, this concentration does not seem to have 
been gained at the expense of the convenience 
of the seeker, but at the expense of the indivi­
dual wishes of many subscribers to be more 
worthily represented in this the most used refe­
rence book of a modern community. The writer 
has had the opportunity of investigating four 
different types of American directories, apparent­
ly gotten up with due consideration for the 
future growth of the net as well as for its pre­
sent requirements. 1 will begin by mentioning 
the least accessible one, for Altoona, Pa. 

It is set up with two-columned pages and 
arranged according to exchanges, with necessary 
references from names of localities to exchanges. 
The attractive manner in which entries requiring 
two lines are set up is worthy of notice and of 
being imitated. Generally, however, one entry 
requires but one line, the necessary area being 
not more than 176 sq.mm. There are advertise­
ments, and also a small commercial index for 



note on the Chicago directory 
giving the information that 
the directory is the property 
of the company. This little 
statement no doubt facilitates 
the collecting of old directo­
ries - - when new ones are 
distributed in no small de­
gree, and makes possible the 
destruction of all old direc­
tories, which otherwise cause no end of trouble. 
Of all the directories investigated, the Chicago 
directory breaks the record for concentration, one 
standard entry requiring not more than 123 
sq.mm. Both of these types are issued three 
times a year. 

Donelley's Red Book Classified Telephone Di­
rectory should really have a chapter af its own; 
limited space, however, permits only a short 
mention of the same. This business directory 
is issued in New York by a private publisher 
in co-operation with and under the authorization 

of the telephone company. It is financed by the 
advertisers and is distributed free of charge among 
the telephone subscribers. It is issued twice a 
year and contains 4000 titles of occupations and 
lines of business. The Red Book is combined 
with what is called Buyers Service, consisting of 
an information bureau where any person can 
obtain free information as to the nearest place 
of purchase for any certain article of merchandise. 
Type, size, abbreviations, width of columns, bin­
ding, etc., are all very similar to that of the tele­
phone directory. 

The same firm issues similar classified direc­
tories for the cities of Brooklyn, Chicago and 
Cincinnati, as well as for the states of Illinois 
and Connecticut. There is no need whatever 
to doubt that this is an excellent business ven­
ture, an efficient advertising medium, a good 
source of information for the seller as well as 
for the purchaser and, at the same, an invaluable 
aid to telephone service. 

SWEDEN. 

Rikstelefonkatalogen includes practically all the 
Swedish telephone subscribers and consists of 
six sections. The Stockholm section, which is 
the largest, is divided up into two volumes, the 
one with subscribers belonging to the Stockholm 
exchanges, and the other for the suburbs. The 
directory for Stockholm proper is published in 
two separate editions, one of them, for manual 
subscribers, giving exchange name and number, 
the other, for automatic subscribers, with only 
6-digit numbers, but no exchange names. Natur­
ally, this is but a temporary arrangement, due to 
disappear at a comparatively early date with the 
complete automatization of the city net, after which 
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the manual edition will be a thing of the past. 
We reproduce here a fragment from each of these 
Stockholm directories. 

The provincial directories each cover certain 
geographical districts, the boundaries of which 
are partly effaced by certain double-entry zones, 

the subscribers within these zones being entered 
in the directories of both of the adjacent districts. 
In the Stockholm directories, subscribers with 
the same family name are alphabetically arranged 
according to their occupations, and after that 
according to their given names or initials. In 
the provincial directories, on the other hand, all 
subscribers with the same family name are placed 
consecutively and alphabetically arranged accor­
ding to exchanges, and after that according to 
occupation. 

All directories are three-columned and stitched 
with thin carton covers and cloth backs. The 
telephone number comes last and — in the 
case of five and six-digit numbers — is divided 
into groups by means of wider spacing. Each 
regular subscription entitles the subscriber to 

three lines, to be entered in either the subscribers' 
index or in the classified directory mentioned 
here below. A charge of 10 Swed. crowns is 
made for each additional line. A standard entry 
in the Stockholm directory requires 369 sq.mm., 
in other sections from 289 to 369 sq.mm. This 

R 364 

Stockholm Directory for Automatic 
Subscribers. 

variation is caused by the omission of street 
adresses except for Sweden's three largest cities. 
A classified commercial directory is included in 
the Stockholm, Gothenburg and Malmoe sections, 
but its use is not obligatory. Punctuation marks 
are used; abbreviations also, but with great care. 
Advertisements are plentiful, especially in the 
classified directory. 

The investigation committee whose duty it is 
to submit a proposal for the revision of the 
directory, has now submitted a tentative proposal, 
some of the most important clauses being as 
follows: — 
1. The right of the subscriber to formulate his 

own entry shall cease, such formulation being 
determined by the telegraph administration 
from the seeker's point of view only. 

R 365 Proposed New Swedish Directory. Two-columned for smaller and 
three-columned for larger sections. 
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2. Classified directories shall be included in all 
of the sections. The entry of a subscriber 
in the alphabetical index and in the classified 
directory if he is in business is com­
pulsory. A subscriber who does not wish 
to be entered in the directory can acquire 
this privelege by paying a special fee. 

3. All subscribers belonging to larger exchanges 
shall be removed from the regular sections 
and listed separately according to exchanges 
in the beginning of the book. Street adresses 
can be included in these separate lists thanks 
to the omission of the exchange name. Sub­
scribers of other exchanges retain their arrange­
ment in common alphabetical succession with­
out street address, but the rural address shall 
be included when it differs from the tele­
phone address. 

4. The column width shall be slightly increased 
so that, by adopting standard abbreviations 
and by eliminating punctuation marks except 

in abbreviations, it shall, as a general rule, 
be possible to include one entry on one line. 
The columns shall be of such width as to 
allow smaller directories to be two-columned 
and yet permit a change to three-columned 
pages when made necessary by the expan­
sion of the net. The illustration on page 105 
gives a very good idea of the comparative 
sizes of the six sections before (to the left) 
and after (to the right) the adoption of the 
proposed changes. Flat stitching is proposed 
for all sections, as long as this method of 
binding shall be technically possible. For the 
sake of comparison, we have reproduced a 
fragment from this new revised directory. 

The proposal in question has not yet been 
finally passed on by the board of directors of 
the telegraph administration. 

Hugo Jonsson, 
Controller of Telephones, Stockholm. 

R 567 Strains of Telephone Music from Rotterdam. 
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Junction Traffic between Automatic and Manual Exchanges. 

The prime motive for replacing manual equip­
ment with automatic is the elimination of 

all manual work in switching operations, but 
this purpose is not achieved until every exchange 
within the net has been thus equipped. 

Since it usually is impossible to carry out such 
a rebuilding operation all at once, there must 
necessarily be a period of transition during which 
junction traffic between the automatic and the 
manual exchanges within the net is unavoidable. 
The problem of arranging such traffic in an 
efficient and economical manner is influenced by 
the special characteristics of both net and traffic 
in each separate case. Before deciding on any 
special system, therefore, due consideration must 
be given certain details, among which the follow­
ing may be mentioned. 

a. The number of manual exchanges within the 
net with which junction traffic is to be esta­
blished. 

b. The sizes of the various exchanges, i. e. the 
number of suscribers and the density of the 
traffic between the automatic and the manual 
exchanges. The experience which has gra­
dually been gained as to traffic conditions 
within the net will be found useful in fi­
guring the probable amount of traffic between 
the automatic and the manual exchanges. This 
knowledge is of value in calculating the cost 
of necessary equipment for the junction 
traffic, as the choice of a suitable system 
provides the possibility — even though limi­
ted — of varying these costs, i e. of apportio­
ning a greater or lesser part of the same on 
the automatic equipment, the manual exchanges 
or the junction lines. 

c. The distances from the automatic to the 
manual exchanges. 

d. The junction line facilities and the cost of 
new junction lines. 

e. The systems in use at the manual exchanges, 
i. e. common battery or local battery. 

f. The assumed length of life of the manual 
exchanges. This point is of importance when 
choosing a system insofar as it determines 
the more or less temporary character of the 
junction traffic. If a manual exchange is 
expected to remain in operation for any 
greater length of time, comparatively speaking, 
it is worth while installing more efficient and 
costly equipment, thus permitting a reduction 
in the personel and consequently in the cost 
of operation. On the other hand, if the ope­
ration of the manual exchange is to be con­
tinued for only a very short time, simpler 
and less expensive arrangements are used, 
although the cost of operation, as a result, 
will be somewhat higher. 

The Ericsson company has designed and built 
various systems for handling the junction traffic 
between automatic and manual exchanges, being 
guided in this work by the valuable experience 
acquired in its vast field of operation covering 
all parts of the world. These systems will be 
briefly described in the following. 

I. TRAFFIC FROM AN AUTOMATIC TO A 
MANUAL EXCHANGE. 

1. System with manual B-board. 

This is probably the most simple method of 
arranging junction traffic from an automatic to 
a manual exchange, and is illustrated in principle 
in fig 1. 

The junction lines go out from the multiple 
field in the group selector rack at the automatic 
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exchange and terminate at the manual exchange 
in special B-positions with single cord equipment 
and plugs P. One answering lamp AL, one calling 
lamp CL, one combined speaking and ringing 
key K, and the necessary relays are provided 
for each of these lines, this equipment being 
mounted in the B-board. The manual subscribers' 
lines are connected to the B-board multiple. 

Fig. 1. 

The switching operation for a connection from 
an automatic to a manual subscriber is briefly 
as follows: 

The automatic subscriber dials a number -
the digit 3, for instance — corresponding to the 
number of the manual exchange. The group 
selector is actuated and seeks a disengaged 

junction line. The answering lamp AL of this 
line glows and the operator presses tke key K 
over into speaking position. The automatic sub­
scriber requests the desired manual number and 
the B-operator — after first having tested the 
line — plugs up the cord with the plug P in 
the subscriber's multiple jack, whereupon the 
key K is pressed over in ringing position. 

When the conversation is over and both sub­
scribers have replaced their receivers, the auto­
matic switching devices are restored to normal 
and the calling subscriber is free to make new 
calls. After the B-operator has pulled down the 
connection the junction line is indicated as dis­
engaged. 

The above system for handling junction traffic 
is the cheapest, when considering the cost of 
installation, on account of its simplicity and is 
therefore well suited for cases where the existance 
of the manual exchange will be of comparatively 
short duration. The fact that the automatic 
subscribers must first dial the exchange number 
and then request the desired telephone number 
from the B-operator is naturally a disadvantage. 
From the subscriber's point of view, therefore, 
there is a distinct difference between calls to 
manual subscribers and calls to automatic sub­
scribers. The work of the B-operators is greater 
than with the next system to be described, a 
larger number of B-positions being required for 
this reason. 

2. System with optical call indicators in the Im­
positions. 

A development of the system already described 
is one in which the B-positions are provided 
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with optical calling devices or call indicators. 
The principle of this system is shown in fig. 2. 

The incoming junction lines at the B-positions 
terminate in single cords with plugs P — as in 
the previous case — with one answering lamp 
AL and one clearing lamp CL for each circuit. 
On the other hand, there is no calling and rin­
ging key. Each line is provided with a sequence 
switch 5 0 and the necessary relays, each B-po-
sition having two or three call indicator registers 
Reg — the number depending on the traffic — 



with register selectors RS for connecting up 
these registers with the junction lines. The 
registers as well as the register selectors are 
composed of sequence switches and relays. 

Each position is provided with a call indicator 
CI on which the dialled numbers appear with 
luminous figures, these indicators being located 
on the keyboard or under the subscribers' mul­
tiple in the vertical panel. Fig. 3 shows such 

a call indicator for five-digit numbers. The 
switching process is briefly as follows: 

The automatic subscriber dials the number of 
the manual subscriber, the calling subscriber 
being connected to a B-position with idle call 
indicator register over the group selector GS 
on a disengaged junction line. The sequence 
switch SO of the junction line is set and the 
register selector RS of an idle register starts 
hunting for the calling line. This line having 

been found and the register connected up to the 
same, the sequence switch of the register is 
immediately actuated. This sequence switch is 
set on the same principle as the group selectors 
and connectors during a switching operation at 
the automatic exchange, and is governed — by 
means of back impulse control — by the register 
at the automatic exchange which has received 
and registered the number dialled by the auto­

matic subscriber. Thus, a call indicator register 
composed of three sequence switches is provided 
for reproducing a four-digit number. The first 
sequence switch has twenty contact positions 
and corresponds to the rotary setting of the 
group selector. The second has twenty-five con­
tact positions and its function replaces the rotary 
setting of the connector. The third, lastly, has 
twenty contact positions, its function correspon­
ding to the radial setting of the connector. When 
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the entire call indicator register has been set, 
the three sequence switches stand in positions 
which exactly correspond to those positions 
which would have been occupied by the group 
selector and connector had the call been intended 
for an automatic subscriber. 

A call indicator for four-digit numbers is pro­
vided with four sets of lamps, each set with 
ten lamps numbered from 0 to 9. These lamps 
are connected up with the sequence switches 
in the call indicator register as shown in fig. 4, 
i. e. by a return to the decimal system from the 
500-basis on which the automatic system is built 
up. The principle for these connections, there­
fore, is the same as the one applied in the 
registers at an automatic exchange where a return 
to tens-groups from five-hundreds groups is 
made for the connections between the number 
registers and the registers 
which control the setting 
of the group selectors 
and connectors (the back 
impulse registers). 

After the setting of 
the call indicator register 
the lamps on the call in­
dicator will glow, giving 
the number dialled by the automatic subscriber 
in luminous figures, the answering lamp AL of 
the junction line being simultaneously made to 
glow. The operator inserts the plug P in the 
multiple jack with the number denoted by the 
call indicator, causing the C. /. register to be 
released and restored to normal and the luminous 
number on the call indicator to disappear. 

Testing of the ringing signal on the called 
line is done automatically. If the line is disen­
gaged, the ringing signal is heard by the calling 
subscriber, an occupied line being denoted by 
a busy signal. 

Disconnecting takes place as usual after both 
subscribers have replaced their receivers. If the 
desired number is busy, or if no answer is 
received, disconnecting takes place when the 
calling subscriber gives a clearing signal. 

As previously mentioned, each B-position is 
usually equipped with two or three call indicator 

registers, making it possible for one position to 
receive two or three simultaneous calls. Of 
course, only one of these calls is connected up 
with the call indicator and only one lamp AL 
glows. The other calls must wait until the first 
one has been dispatched. 

One advantage possessed by the system just 
described is that service — from the point of 
view of the automatic subscriber - - is exactly 
the same, no matter if the call is made to an­
other automatic subscriber or to a manual sub­
scriber. The work of the B-operators is reduced 
to a minimum, enabling each operator to handle 
a greater number of calls per hour than with a 
system where the subscriber is asked for the 
desired number and where the operator must 
test the line and give a ringing signal, besides. 

On the other hand, the comparatively higli 
first cost for sequence 
switches, racks, control 
devices and power plant 
(in those instances where 
12-volt current is not di­
rectly available) is a de­
cided drawback, making 
this system advantageous 
only where the length of 

life of the manual exchanges is so long that the 
lower cost of operation will give a profit in 
spite of the high cost of installation. 

The system with call indicators at the Imposi­
tions of the manual exchanges has been intro­
duced by L. M. Ericsson in Stockholm, Shanghai 
and Mexico, among other places. 

3. System with full automatic junction traffic. 

A full automatic junction traffic system is 
obtained by connecting up the manual subscibers 
to connectors, installed at the manual exchange, 
together with the necessary group selectors, as 
shown in fig. 5. 

To the left is shown the automatic exchange 
with its line finders and first group selectors. 
The required number of second group selectors 
2 OS and connectors — one rack being required 
for each 500 subscribers, as usual — are installed 
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at the manual exchange. The sequence switches 
SOO for the second group selectors are con­
nected according to the same diagram as is used 
for the automatic exchange, while the connection 
of the sequence switches SOV for the connec­
tors, on the other hand, differs from the normal 
method and depends on the telephone system 
of the manual exchange. Thus the principle for 
testing differs from normal. With the Ericsson 
c. b. system for manual exchanges, current is 
fed to the subscribers' instruments over the 
permanently connected line relays, while in the 
automatic system the same function takes place 
over relays in the sequence switches of the line 
finders and connectors, necessitating a deviation 
from normal in the con­
nections for the sequence 
switches of the connec­
tors. 

The above system for 
junction traffic with full 
automatic switching has 
been introduced in Rot­
terdam. The central ma­
nual exchange — accor­
ding to the Ericsson 
three-wire c. b. system 
and with a capacity of 15000 subscribers — has 
been equipped with connector and group selector 
racks for the traffic to these 15000 subscribers 
from the automatic exchanges Rotterdam West 
and Rotterdam Noord. The junction traffic from 
the Rotterdam automatic net to a manual c. b. 
exchange in the near by town of Schiedam has 
also been arranged in this manner. The Schiedam 
exchange, which is owned by the Dutch tele­
graph department, is built according to the Erics­
son c. b. system with a capacity of 1200 lines. 
In this case, the group selectors for the incoming 
traffic are mounted at the outgoing exchange, 
i. e. at Rotterdam West, the connectors being 
installed at Schiedam. 

The elimination of B-operators is the one 
great advantage of full automatic switching for 
junction traffic. The group selectors and con­
nectors installed at the manual exchanges will 
come to use when these latter are rebuilt for 

automatic switching, only the reconnecting of 
the sequence switches for the connectors being 
necessary. 

II. TRAFFIC FROM A MANUAL TO AN 
AUTOMATIC EXCHANGE. 

Fig. 6. 

Various systems for handling junction traffic 
from a manual to an automatic exchange can 
also be applied, depending on the existing cir­
cumstances. B-positions are used with the first 
three of the four methods for handling such 
traffic described in the following. With respect 
to the switching operations, two different systems 
can come into consideration in connection with 
these three methods, viz. 

a. Service with the aid 
of order wires between 
the A- and B-positions. 
Order wires, one of 
which terminates in each 
of the B-positions, are 
multiplied in the A-posi-
tions of the manual ex­
change so that each 
operator can reach any 
desired B-position. The 
outgoing junction lines 

are multiplied in the A-positions of the manual 
exchange as shown in fig. 6. For instance, if 
three B-positions are necessary for handling the 
incoming traffic at the automatic exchange, the 
junction lines are divided into three groups, 
each B-operator disposing over one such group. 

Service with the aid of order wires is given 
in the following manner. 

The calling subscriber, who is connected to 
the manual exchange, gives the desired auto­
matic number directly to the A-operator. The 
A-operator seeks and calls a disengaged B-ope­
rator over an order wire, giving the name of 
the home exchange and the desired automatic 
number. The B-operator selects an idle junction 
line and gives its number to the A-operator, 
after which the connection is completed. 

The advantage with order wires is that the 
calling subscriber need only speak with one 
operator. Since the junction lines form large 
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groups — each B-operator can handle about 
thirty lines — the total required number of junc­
tion lines is much smaller than for systems 
with individual jacks in each A-position. 

A drawback with such a system is the in­
crease in the work of the A-operators, and the 
seeking for idle order wires — when traffic is 
heavy — can consume a great amount of valu­
able time. This objectionable feature is counter­
acted by introducing order wire selectors, one 
for each A-position. When an A-operator de­
presses her order wire key, this selector is ac­
tuated and automatically selects an unoccupied 
B-operator. 

b. Service without order wires. The outgoing 
junction lines are individual for each A-position 

Fig. 7. 

or are multiplied over only a few positions — 
say two or three, at the most. The B-positions 
are equipped with one answering lamp AL and 
one speaking key K for each junction line 
according to the diagram in fig. 7. Calls are 
handled in the following manner. 

The calling manual subscriber gives the an­
swering A-operator the name of the exchange 
over which the call is to be directed. The A-ope­
rator plugs up the calling cord in the jack of 
an unoccupied junction line to this exchange. 
The answering lamp AL glows and the B-ope­
rator answers by pressing the key K into speak­
ing position. The calling subscriber gives the 
desired number and the B-operator completes 
the connection. 

The advantage with this system is the simpli­
city of the work at the A-positions, while the 
fact that the calling subscriber must speak to 
two operators naturally is a disadvantage. Since 

the junction lines are individual or multiplied 
over only a few positions, a much larger num­
ber is required than for a system with order 
wires. This number can be reduced, however, 
by introducing selectors, as shown in fig. 8. 

The jacks in the A-positions are connected 
to a multiple field, common for a certain num­
ber of jack finders JF. Each such jack finder 
is connected to a selector JS whose function 
is to find an idle junction line. When a call is 
connected up to a jack J by an A-operator all 
the idle selectors JF to whose contact banks 
this jack is connected are set in motion. The 
first one to find the call is connected up and 
the corresponding selector JS is simultaneously 
set in motion for the purpose of finding an idle 
junction line. 

The selectors are of the Ericsson cylinder type 
for 40 lines. By grouping them suitably the 
number of junction lines can be reduced so as 

Fig. 8. 

not to exceed those required for a system with 
order wires. 

We will now briefly describe the various 
methods for handling traffic from a manual to 
an automatic exchange. 

1. With manual switchboards at the automatic 
exchange. 

The automatic exchange is equipped with ma­
nual boards to whose multiple jacks the sub­
scribers' lines of this exchange are connected, 
the connecting up of the cables to the multiple 
being best accomplished on the terminal strips 
of the line relay racks. 

An incoming call at the automatic exchange 
is connected up directly to the multiple jack of 
the subscriber in question by the B-operator. 
Thus, the incoming traffic from the manual ex­
changes does not come in contact with the 
automatic switching equipment but is directed 
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means of impulses, however, as with full auto­
matic registers, but by means of a set of keys 
and according to the method illustrated in fig. 
10, which shows a key strip for one digit and 
the corresponding register unit with its stepping 
magnet Re. 

The operator sets up the desired number by 
depressing the corresponding keys, these keys 
being held in their depressed positions by means 
of a common locking magnet. The starting key 
STR~ is then depressed, closing a circuit through 
Re and causing this register unit to be stepped 
forward one step. Re de-energizes, causing the 
register unit to be advanced one more step to 
the position marked 0. Here Re is again ener­
gized over the spring contact of the key 0 — 
naturally on condition that this key has not 
been depressed — causing the register unit to 

R335 
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automatic B-positions at the automatic exchange, 
as shown in fig. 9. 

The junction lines from the manual exchange 
terminate in group selectors GS with sequence 
switches SOO at the automatic exchange. The 
junction lines belonging to one B-position can 
be connected up to the three registers — Reg. 1, 
Reg. 2 and Reg. 3 — of this position over three 
selectors RS. The B-position is equipped with 
one supervision lamp L for each junction line, 
and one set of keys for setting up the numbers. 
A set of keys for four-digit numbers consists 
of four strips, each strip with ten keys num­
bered 0 to 9. The semi-automatic registers are 
built on the same principle as full automatic 
registers. The setting of the register units which 
register the number is not accomplished by 

advance to position 1, and so forth, until it 
reaches a position where the circuit over Re is 
broken. For instance, if the key 8 is depressed, 
the register unit will stop in position 8. 

Thus, all of the register units are stepped 
forward to positions corresponding to the de­
sired number just as soon as the operator de­
presses the starting key, this setting requiring 
but the fraction of a second. The semi-auto­
matic register works on the same principle as 
the full automatic register in regard to the setting 
of the group selectors and connectors. 

As already stated, each B-position is equipped 
with three registers, permitting three calls to be 
simultaneously connected up to one position. 

A system with order wires is illustrated in 
fig. 9. The switching operation is as follows: 
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straight out to the subscribers. This system 
for the handling of junction traffic is not fre­
quently used but is resorted to in certain cases, 
however, where the temporary arrangements 
are expected to be of but short duration and 
where the B-positions and the multiple equip­
ment can be subsequently used for other pur­
poses. 

2. With semi-automatic B-positions at the auto­
matic exchange. 

The most common method of handling junc­
tion traffic from a manual to an automatic ex­
change is, undoubtedly, with the aid of semi-
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At the same moment as an A-operator con­
nects up with a B-position over an order wire, 
the register selectors RS belonging to idle re­
gisters are actuated. The function of these 
selectors is to select an idle junction line and 
connect it up to the position and the register, 
after which the lamp L glows. The B-operator 
gives the number of this junction line and sets 
up the number requested by the A-operator on 
her key set. Immediately following the pressing 
down of the starting key, this position is ready 
to handle a new call, in this case coming in 
over register No. 2. As soon as the operator 
is through with this call, another one can be 
received over register No. 3, etc. A register 
becomes disengaged si­
multaneously with the 
connecting up of the 
connector to the subscri­
ber's line, the connectors 
being automatically re­
stored to normal when 
disconnection takes place 
in the A-position. The 
B-operator need not take 
any part in the supervi­
sion of the call, her only 
duty being to set up the 
called number on her 
keyboard. 

This system for hand­
ling junction calls from a manual to an automatic 
exchange by means of semi-automatic B-positions 
is used in Rotterdam, among other places. Service 
is given without the aid of an order wire, the 
subscribers themselves requesting the desired 
numbers from the B-operators. In this way the 
operators of the central manual exchange, who 
are kept busy handling the exceptionally heavy 
traffic, are not overloaded with extra duties, their 
work being performed in exactly the same manner 
either they are calling a subscriber or making con­
nections with an automatic exchange. Each posi­
tion in the multiple switchboards is equipped with 
two groups of jacks for outgoing junction lines 
to the automatic exchanges, i. e. one group for the 
»West» exchange and one for »Noord». The lines 

to »West>, which are 500 in number, terminate in 
line finder racks at the automatic exchange just 
like ordinary automatic subscribers' lines, while 
the junction lines to »Noord» terminate in group 
selectors. 

3. With special B-positions at the outgoing end, 
i. e. at the manual exchange. 

In dealing with small plants, where the placing 
of operators at the automatic exchange would be 
inconvenient, it is possible to place the B-posi­
tions at the outgoing end, i. e. at the manual 
exchange. This is the case at Johannesburg, 
where the B-positions for traffic to the two 
satellites Parkview and Rosebank are placed at 

the central manual ex­
change »Johannesburg 
Central* according to fig. 
12, which shows such a 
B-position. 

The switching is done 
with the aid of order 
wires O. W. The outgo­
ing junction lines are 
multiplied over the A-
positions and terminate 
at the automatic exchange 
in group selectors GS 
where they are connected 
up with full automatic 
registers Reg over selec­

tors RS. The B-position is equipped with a lamp 
L and a key K for each junction line for connecting 
up the line to the switching arrangements in this 
position. Furthermore, the B-position is furnished 
with a set of sending keys and a so-called impulse 
transmitter IR. This impulse transmitter has ex­
actly the same function as a calling dial, i. e. to 
actuate a semi-automatic register Reg at the auto­
matic exchange by sending out a series of im­
pulses corresponding to the number that has 
been set up on the key set. Such an impulse 
transmitter is composed of relays and register 
units of the same type as those in a semi-auto­
matic register set. However, the register units 
of this transmitting device are also furnished 
with impulse contacts over which impulses are 

Fig. 11. Semi-automatic B-positions. 
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sent out when the register units return to their 
normal positions. A regular full automatic or 
semi-automatic register set has a common device 
for restoring all the register units to normal 
after the register has completed its function. An 
impulse transmitter — or impulse register, as it 
is also called — on the other hand, has indivi­
dual restoring magnets for each unit. 

The switching process is briefly as follows: 
The desired subscriber's number is set up on 

the key set by the B-operator as soon as she 
has received it from the A-operator. The switch 

Fig. 12. 

of an unoccupied junction line is pressed over. 
As soon as the operator gets a buzzing tone — 
indicating that a register at the automatic ex­
change has been connected up to the line — 
she depresses the starting key, causing the im­
pulse register to be set to positions correspon­
ding to the number which has been set up. 
This is immediately followed by the return to 
normal of the first register unit, causing im­
pulses to be transmitted to the register at the 
automatic exchange. For instance, if the first 
digit is five, the same number of impulses will 
be sent out. As soon as the first register unit 
has returned to normal, the second one is ac­
tuated in the same way, meanwhile transmitting 
a number of impulses corresponding to the se­
cond digit, and so forth. When the entire im­
pulse register has been restored to normal, this 
is indicated by the glowing of a lamp, informing 
the B-operator that the switching is completed. 
Switch K is then restored to its normal posi­

tion, and the operator is ready to receive a 
new call. 

The two B-positions at the Johannesburg ex­
change have but one impulse register each, this 
being considered sufficient to handle the small 
amount of traffic to the automatic exchanges. 
However, there is nothing to hinder the installa­
tion of additional impulse registers where called 
for by existing traffic conditions. This permits 
the time of the B-operators to be utilized to 
better advantage, as the waiting time for impulse 
transmitting is eliminated. 

4. System without B-positions. 
B-positions can be entirely dispensed with by 

equipping the A-positions with key sets and 
impulse transmitters, such a system being illustra­
ted in fig. 13. The A-position has individual 
jacks J connected to the multiple by means of 
jack finders JF, these, in turn, being connected 
to junction line selectors JS, which select an 
idle junction line at the making of a call. This 
arrangement is identical with the one previously 
described in connection with fig. 8. Each A-posi­
tion has a key set T which can be connected 
up to one of the impulse registers IR\, IR2 
or IR 3. Each impulse register has a selector S 
for making a connection with the line. 

The switching operation is briefly as follows: 
When the operator has received a number from 

a subscriber, she inserts the ringing plug RP 
in an unoccupied jack J, This actuates the fin­
der JF and the selector JS, causing an idle junc­
tion line to be connected up. A register at the 
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automatic exchange is connected up over its 
selector RS and a disengaged impulse register 
is brought in circuit over a selector S. All 
these operations are accomplished in about one 
second and the operator receives a tone indica­
ting that a register at the automatic exchange 
has been connected up. She now sets up the 
desired number on her key set and depresses 
the starting key, causing the impulse register 
to start functioning and to transmit the number 
to the register at the automatic exchange in the 
form of impulses. This last register, in turn, 
controls the setting of the group selector and 
connector, as usual. Just as soon as the A-ope-
rator has depressed her starting key, her key 

Fig. 14. 

TOLL TRAFFIC. 
Although regulations and requirements for toll 

traffic vary considerably in different countries, 
it is yet possible to arrange junction traffic from 
the toll exchange to a local automatic exchange 
according to one of the previously described 
systems. It is often required that a toll operator 
be able to cut in on a local call and disconnect 
the same, if necessary. With the Ericsson sys­
tem, this is achieved by short-circuiting the 
holding circuit for the local connection, thus 
forcing the selector (selector or connector) to 
return to normal. 

In Stockholm, the incoming toll traffic to the 
automatic exchanges is carried over manual junc­
tion boards, the switching being accomplished 
with the aid of order wires. The toll boards 
are furnished with arrangements for disconnec­
ting local calls. 

set is ready for a new call, which is then hand­
led by one of the unoccupied impulse registers. 

If the manual and automatic exchanges are 
situated very close to each other, for instance 
in the same building, it is possible to arrange 
this system without impulse registers by con­
necting the key sets directly to semi-automatic 
registers, as shown in fig. 14. For traffic to an 
automatic exchange the A-position functions — 
from a schematic point of view — according 
to the same principle as a semi-automatic Expo­
sition according to fig. 9. 

The advantage gained by adopting this system 
is the elimination of the B-operators. This re­
duces the cost of operation as well as the per­
centage of faulty connections. 

In Rotterdam a full automatic switching system 
for junction traffic has been applied, as shown 
in fig. 15. 

The toll positions have individual jacks J, 
connected to the junction lines by means of 
selectors JF and JS according to the principle 
described in connection with fig. 8. The junc­
tion lines terminate in toll group selectors TOS 
at the automatic exchange. There are a number 
of toll connectors for each five hundred sub­
scribers, mounted in the same rack as the re­
gular connectors. 

Each toll position is furnished with a calling 
dial for dialling the subscribers' numbers. The 
switching operation is as follows: 

The toll operator inserts the plug LP in an 
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unoccupied jack J, causing the selectors JF and 
JS to be actuated, thus connecting up an idle 
junction line. An idle register Reg is connected 
up, the operator receiving a tone signal indica­
ting that the circuit is closed. The desired sub­
scriber's number is now dialled, causing the 
setting of the toll group selectors and toll con­
nectors. The toll connector is wired so that it 
connects up with the subscriber's line no matter 
if this latter is idle or occupied by a local call. 
If the desired number is disengaged, the clea­
ring lamp of the local cord in the toll board 
glows and the connection can be completed 
without further trouble. If the number is en­
gaged by a local call — this being denoted by 
the clearing lamp not glowing — the toll ope­

rator can cut in on this call and inform the 
speaking subscribers that it must be disconnec­
ted in favour of a toll call. The toll operator 
accomplishes this by pressing over the key of 
the cord into ringing position. This causes the 
sequence switch of the toll connector to be ad­
vanced to the next position, shorting the hol­
ding circuit for the local connector. This con­
nector is restored to normal and the local con­
nection is broken. 

If the automatic subscriber is engaged with a 
toll call, the operator receives a busy signal. 

The advantage with full automatic junction 
traffic is the elimination of B-positions, the en­
tire switching operation and supervision being 
taken care of by the toll operator. 

O. G. 
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The Ericsson Fire-Alarm System. 

II. WITH MORSE TELEGRAPHIC SIGNALLING. 

A description of Ericsson's fire-alarm system 
with generator signalling has already been 

given in this journal; we will now continue 
with a description of Ericsson's 
system with Morse telegraphic sig­
nalling. 

With this system, all the alarm 
boxes are connected in series on 
the same circuit, this latter being 
divided into two or more loops. 
The ends of these loops terminate 
in the central alarm board, the sys­
tem being under constant elec­
trical control while at rest, permit­
ting any faults which occur on the 
line to be automatically signalled 
on the alarm board. 

The alarm board is equipped 
with one or more telegraph instru­
ments, which are connected up di­
rectly to the alarm box circuit as soon as an 
alarm is sent in, thus registering the alarm 
signal without 
the help of 
any interme­
diate relays. 
The telegraph 
ins t ruments 
are brought in 
circuit by the 
closing of one 
contact only. 
One telegraph 
instrument is 
sufficient if 
the number of 
alarm boxes 
does not ex-

it 16 
Fig. 1. Alarm Box with Telephone De­
vice. When the button is depressed 
after having broken the glass window — 
the mechanism is released and the signal 
is sent to the station in the form of the 

code number of the box in question. 

K 17 K 18 

Fig. 2. Alarm Box with Telephone Device. When the handle is pulled out — after having 
broken the glass window — the mechanism is released and the signal is sent to the 

station in the the form of the code number of the box in question. 

ceed twenty-five. If there are more than this 
number of alarm boxes, two or more telegraph 
instruments should be used, as otherwise it is 

impossible to receive simultaneous 
signals. 

When an alarm is given from an 
alarm box, the signalling mechanism 
is set in motion and the code num­
ber of this box is automatically 
transmitted to the alarm board, 
where the signal is registered. When 
the signalling has ceased the con­
trol circuit is automatically restored. 

Line trouble, such as a break, or a 
leak, or both at the same time, is auto­
matically indicated at the fire station. 
The alarm board is furnished with 
the necessary instruments for in­
vestigating what kind of trouble 
has occured and for determining 

the alarm box loop in which the fault is loca­
ted. A fault in but one single place on the 

line does not 
prevent the 
sending in of 
alarm signals 
fromanyofthe 
alarm boxes. 

The alarm 
board is fur­
nished with te-
lephoneequip-
ment for com­
munica t ion 
between the 
station and the 
alarm boxes. 
This board can 
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also be furnished with arrangements for connec­
ting up conversations to the residences of the 
officers of the fire department or to other places 
outside the station. Telephone conversations do 
not in any way interfere with the sending of 
alarm signals. 

This system also permits the direct connecting 
up of polarized bells in the alarm box loops for 
alarming the firemen, in which case a signalling 
generator is provided, together with the necessary 
switches for connecting up the alarm box loops 
to the generator. 

THE ALARM BOXES. 

inscription is askew after the giving of an alarm 
signal. Also, there is a device which prevents the 
door from being closed after it has been 
opened for replacing the broken window or 
for testing — unless the signal mechanism is 
wound up. 

K 20 

Fig. 4. Signal Mechanism with Push Button Release. 
The indicator under the button shows whether the 

works are set or not. 

Fig. 5 gives a schematic diagram for an alarm 
box with telephone device. The switch S is 
actuated by the closing of the door and is 
here shown in its depressed position, i. e. the 
door is supposed to be closed. In this position 
the telephone device is disconnected from the 
line, being connected up only when the door is 
opened. 

The telephone circuits are arranged in such a 

Fig. 5. Wiring Diagram for Alarm Box with Telephone Device. 
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The alarm boxes are constructed both with 
and without telephone equipment. Figures 1 
and 2 show types with such equipment and 
fig. 3 a type without. 

The alarm boxes have a red lacquered cast 
iron casing with a glass window in the door. 

An alarm is sent in by breaking 
the glass and either pushing a 
button (see figs. 1 & 3) or pulling 
a handle (see fig. 2). 

An alarm box with a handle for 
pulling as shown in fig. 2 has a 
decided advantage in that the sig­
nal works are wound up each time 
the handle is pulled out, thus ena­
bling the giving of any num­
ber of alarm signals without 
having to open the door of 
the box. A mechanism with 
push button release, on the 
other hand, must be wound 
up with a key after each alarm 
signal. 

Alarm boxes without tele­
phone (fig. 3) are equipped 
with an indicator which shows 
if the mechanism is wound 
up or not. 

On larger alarm boxes, such 
as in fig. 1, the push button 
is given a slight turn during the 
release of the works so that the R 381 

K 19 

Fig. 3. Alarm box 
without Telephone. 



manner that conversations can take place with 
a break as well as with a leak on the line. 

The signal mechanisms used in different types 
of alarm boxes are mainly of the same construc­
tion. Fig. 4 shows the mechanism used in 
smaller alarm boxes, such as in fig. 3, a detailed 
description of the same being given in the 
following. 

Fig. 6 schematically illustrates the mechanism 
of an alarm box seen from behind with pro­
tective cover and rear bearing plate removed. 
The works are here shown wound up. 

The rotary movement of shaft II is transmitted 
to the shaft IV of the speed regulator by means 
of two sets of gears. The gear wheel f idles 
on shaft III, the rotary movement of this latter 
being transmitted to the gear wheel by means 
of a friction drive which acts as a shock ab­
sorber when the works stop moving at the end 
of an alarm signal. 

The locking and releasing devices are construc­
ted in the following manner: 

A locking disc g with a slot for engaging the 
dog on the locking arm h is mounted on shaft 

R 382 Fig. 6. Skeleton Drawing showing Mechanism of Signal Works for 
Alarm Box. 

The necessary power is furnished by a spiral 
spring a, which is wound around an eccentric 
e by turning the winding shaft I. The eccentric 
and spiral spring are dimensioned so that the 
torsion moment shall be constant during the 
release of the works. 

In addition to the eccentric e, a cam disc b 
with pawl c — which engages the toothed 
wheel d — is mounted on the shaft I. This 
toothed wheel is joined to the gear wheel p 
which transmits the rotary movement to the 
shaft II with the number wheel TV. The toothed 
wheel d and the gear wheel p idle on the shaft I. 

II. The locking arm h and the distribution 
arm i idle on shaft V. The spring / presses 
the arm i against the periphery of the cam disc 
b which latter is shaped so as to force the arm 
to rotate counter-clockwise during the winding 
up of the works. This sets the spring k which 
is placed between the arms i and h. While the 
works are at rest, the blocking spring m pre­
vents the rotation of the arm h. 

The mechanism is released by pressing the 
button 5, deflecting the spring m and releasing 
the locking arm h, which is forced counter­
clockwise by the spring k. The release of the 
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locking disc g by the arm h releases the sig­
nalling mechanism. The movement of the lock­
ing arm h is limited by the shoulder i1, on the 
arm i. 

The number wheel N rotates while the mecha­
nism is functioning. This wheel is furnished 
with a series of shoulders which correspond to 
the code number of the alarm box, depending 
on their number and position along the periphery 
of the wheel. 

When the number wheel rotates, these shoulders 
actuate three contact springs. Two of these 
springs — f1 and f2 - - are connected up with 
the two line terminals Z., and L2, the third 
f3 — being grounded through the casing of 
the alarm box. 

In the rest position, i. e. before and after an 
alarm signal, the position of the number wheel 
is such that the last shoulder corresponding 
to the last symbol of the telegraphic code num­
ber — holds the contacts of the line springs fl 

and f2 closed. In its rest position, the earth 
contact spring fs is held separated from the 
line contact springs by means of the arm o 
which is of one piece with the locking arm h. 

When the works are released, the earth con­
tact spring is brought in contact with the line 
springs before the number wheel starts rotating. 
This causes a preliminary impulse to earth to 
pass through the telegraph instrument at the 
station, setting it in motion before the trans­
mission of the number impulses begins. 

During the sending of an alarm signal all 
three spring contacts are consecutively broken 
and closed, thus giving rise to a succession of 
impulses which are received and registered at 
the alarm board. 

The number wheel TV makes four revolutions 
during each alarm signal, the code number of 
the alarm box thus being repeated four times. 

The arm i slides along the periphery of the 
cam disc b while the works are in motion. 
The first part of this periphery, which corres­
ponds to an ample three revolutions of the 
number wheel, is formed of a circular arc con­
centric with the shaft I. The force exerted by 

the tension of the spring l is transferred -
during the first three revolutions of the number 
wheel — to the cam disc b by means of the 
arm i. During the fourth revolution of the number 
wheel the curve formed by the periphery of the 
cam disc is brought closer in towards the center 
of rotation, i and it causing the spring l to force 
the arm h against the locking disc g. 

At the end of the fourth revolution the dog 
h falls into the slot in the disc g as soon as 
these come opposite each other. The earth con­
tact spring f3 is simultaneously actuated by the 
arm o and is separated from the line springs. 
When the signal button 5 is released, the arm 
h is locked in rest position by the blocking 
spring tn. After the works have again been 
wound up and the spring k set anew, the me­
chanism cannot be released without pressing 
the button S. 

A contact arrangement T is placed between 
the line spring / , and the terminal Lu for sig­
nalling by hand, usually to call the station for 
telephoning or testing purposes. The key for 
this arrangement is not accessible until the door 
of the alarm box has been opened. Signals 
are given by repeatedly depressing this key, 
thus alternately breaking and grounding this line 
circuit. 

The signal works can also be released at 
a distance, in which case the mechanism is 
provided with a release magnet M. When 
this magnet is energized, it lifts the blocking 
spring m, releasing the mechanism in exactly 
the same way as when the button S is de­
pressed. 

The signal works are usually provided with 
a control contact K1 connected in series with 
the winding of the magnet M. This contact is 
closed when the works are wound up but 
breaks and remains broken after the giving of 
a signal. 

This arrangement gives an effective control 
whereby one may ascertain at a distance whether 
or not the works are wound up as well as 
whether the alarm signal has actually been sent 
out after a distance release of the works. 
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THE MORSE SYSTEM FOR SMALL PLANTS. 

EQUIPMENT OF THE ALARM BOARD. 

M Telegraph instrument with arrangement which 
automatically releases the works as soon 
as the armature is attracted and locks 
the same when they stop recording the 
signal. 

LR Line relay (control circuit relay). When 
the system is at rest, a control current 
passes over the line and through the win­
dings of this relay. At the giving of a 
signal and when the control circuit is bro­
ken (on the line), the relay de-energizes 
and the changed position of only one con­
tact breaks the control circuit and simultane­
ously connects up the line directly to the 
telegraph instrument. 

R Regulating resistance for regulating the 
strength of the control current. 

A Milliampere meter for the control current, 
which should be held at about 10 milliam-
peres. Abnormal changes in the strength 
of the current denote the presence of a 
fault on the circuit (usually a leak or short 
circuit). 

F1 F2 Star indicators, left and right. These are 
connected to the extreme ends of the line 
branches and indicate whether or not a 
current is passing over the line or a part 
of the same. 

G Milliampere meter for the operating current. 
This meter indicates the presence of a current 
from the right hand operating battery when 
a signal is being received or when there 
is a leak on the line. Such a leak, so slight 
as not to interfere with the correct recep­
tion of a signal, is indicated by the meter G. 

B1 Trouble bell. This bell rings when the 
control circuit is broken, for instance at the 
sending in of an alarm or when there occurs 
a break or a leak on the line, when an alarm 
box loop is accidentally short circuited at 
the alarm board. 

B2 Signal bell with device for automatically 
closing the control circuit after the recep­

tion of an alarm signal. The bell rings 
when the armature of the telegraph instru­
ment is attracted. After the signalling has 
ceased, the circuit closing device is actuated, 
closing a local circuit over the winding of 
the relay LR after one or two seconds. LR 
energizes, breaking the operating circuit over 
the telegraph instrument and again closing 
the control circuit. 

S5 Restoring switch. This switch is used for 
restoring the control circuit by hand (the lever 
is pressed down) and also, when necessary, 
to disconnect the automatic restoring device 
of the signal bell (the lever is pressed 
upwards). 

S1 Faulty-line switch. This switch is used when 
trouble of some sort occurs on the line. 
With a break only, or a break together with 
a leak on the line, the switch is thrown 
upwards to the »Break» position, while for 
a leak only it is brought down to the 
»Leak» position. 

S4 Line switch. This switch permits the cross-
connecting of the incoming and outgoing 
line ends (see diagram D, break to the left 
and leak to the right). 

S6 Battery switch for switching over from one 
control battery to the other. 

t Earth testing key, used when testing the 
earth connections of the alarm boxes. 

t1 Testing key, to determine in which alarm 
box loop an existing leak is situated. 

J1 J2 Short-circuiting jacks, and 
P Short-circuiting plug, for determining in 

which loop an existing break is located and 
for short circuiting a broken loop circuit, 
when necessary, thus providing electrical 
control for the other, undamaged, loop. 

fl, f6 Fuses, 0.15 amp. 
f2 to f5 Fuses, 2 to 3 amp. 
LA1 LA2 Vacuum lightning protectors for two 

alarm box loops. 
M T Microtelephone. 
I Induction coil, 1 ohm x (70 + 70) ohms. 
C1, C2 Condensers, 2 mf. 

The necessary terminal screws for connec-
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Fig. 7. Circuit Diagram for System with One Telegraph Instrument. 

Diagram No. 100522 
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ting up line wires, batteries and extra con­
trol and signal bells are placed within the 
alarm board. 

BATTERIES. 

Dry cells are generally used on account of the 
small amount of current required by this system. 
The following batteries are required for the 
operation of the alarm board. 

CB1, CB2 Control current batteries, each one 
consisting of from 6 to 10 cells. 

OBI, OBr Operating current batteries, left and 
right, each one consisting of from 10 to 
15 cells. 

SB Signal battery, 8 to 10 cells. 
MB Transmitter battery, 2 cells. 

The batteries should be regularly tested so 
as to make sure that they are in good condition. 
Abnormal changes in voltage or strength of 
current indicate that something is wrong. 

The following requirements are of value when 
testing the condition of the batteries: 

For the operating current batteries: The tele­
graph instrument shall give clear signals with 
both unbroken and broken line as well as when 
the key t is depressed for testing the earth 
connection of the alarm boxes. 

For the control current batteries: the strength 
of the control current must not fall below 
ten milliamperes when the regulating resistance 
is entirely cut out of the circuit, and the auto­
matic restoring device shall function properly. 

For the signal battery: the signal bells shall 
give a clear, loud signal when an alarm is given 
from the alarm boxes, and the automatic resto­
ring device shall function properly. 

DESCRIPTION OF DIAGRAMS. 

A. Faultless line. 
System in normal position. 

Normally, with a faultless line and when the 
system is at rest, the armature of the line relay 
LR is attracted and the control current, emana­
ting from one of the control batteries (CB2, 

for instance) passes over the following circuit 
(control circuit). 

1. + CB2, S6, R, A, winding and contact of 
LR, S4, F1 f1, f2, left loop, f3, t1 f4 right 
loop, f5, f6, F2, S4, S1 to negative of CB,. 

The milliampere meter shows the strength of 
the control current, which is kept at about 10 
milliamperes by means of the regulating resi­
stance R. The indicators show the presence of 
an electrical current (white signal). 

At the sending in of an alarm from an alarm 
box the control circuit (1) is broken at the 
first separation of the line contact springs in 
the mechanism. The line relay de-energizes and 
the left branch of the line is connected up to 
the telegraph instrument M over a relay contact. 
A circuit through the trouble bell Bx is closed 
over another relay contact: 

2. Positive of SB, B1 S1 , contact in LR to 
negative of SB. 

B1 rings continuously until the relay energizes 
at the termination of the alarm signal. 

During the release of the signal works, its 
three spring contacts are alternately closed and 
opened in accordance with the code number of 
the alarm box, each closing of the contacts 
causing the following operating circuits to be 
closed: 

3. Earth at the station, S1 right winding of M, 
negative OBr, positive OBr, t, G, S4, F2, 
f6, f5 right branch of line, spring contacts 
in alarm box, earth at the alarm box. 

4. Earth at the alarm box, spring contacts, left 
branch of line, f2, f1 F1, S4, contact in 
LR, negative OB/, positive OB1, left win­
ding of M, S1 to earth at station. 

The telegraph instrument M, which is set in 
function at the first impulse of the operating 
current, records the code signal on the tape. The 
signal is simultaneously repeated by the flash 
signal indicators and by the bell B2, this last 
receiving current at each impulse over a contact 
in the telegraph instrument: 

5. Positive of SB, contact in M, B2, negative 
of SB. 
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R 368 Fig. 8. R 369 Fig. 9. R 370 Fig. 10. R 371 Fig. 11. 

Line Intact and System in Normal Position. Broken Line. 
In rest position: Control current 

passes through the entire line. Fv 
and F> show white, .4 indicates 10 
milliamp. 

During alarm: Signal registered 
by M, Fi and fa flash in time with 
M, G indicates presence of current. 

In rest position: No contol cur-
rens passes through the system. 
{By short circuiting the faulty loop 
electrical control of the other, in­
tact loop can be obtained). F\ and 
F-i show black, A indicates 0. 

During alarm: M registers the 
signal, one indicator flashes in time 
with M and the other shows black. 

R 372 Fig. 12. R 380 Fig. 13. R 374 Fig. 14. R375 Fig. 15. 

Leak on the Line. Break ami Leak on the Line. 
In rest position: M's earth con­

nection i broken at St, the control 
current passes through the entire 
line, Fi and Ft show white, A in­
dicates 10 milliamp. 

During alarm: M registers the 
signal, /-'i and f2. flash in time with 
M, G indicates presence of cur­
rent. 

Break to rig/it, leak to left. In 
rest position: By making earth 
connection at Si, electrical control 
of a part of the line is obtained. 
A indicates 10 milliamp., one indi­
cator shows white, the other black. 

Break to tefi, leak to right. In 
rest position: By making earth 
connection at S\ and cross-connec­
ting at 54, tlie same circuit is ob­
tained as with break to right and 
leak to left. 

During alarm: M registers the signal. 



At the end of the signal the line circuit remains 
closed in the alarm box but is not connected 
to earth. The telegraph instrument receives 
current over a metallic circuit (see circuits 3 & 4) 
and records a long uninterrupted line. B2 rings 
continuously. 

A circuit through B2 as well as over the re­
storing magnet at B2 is closed over a contact 
in M: 

6. Positive of SB, contact in M, magnet coil, 
S6, contact in LR to negative of SB. 

The restoring magnet attracts its armature, the 
restoring contact — over which LR is energized 
— being closed after a certain pre-determined 
time: 

7. Positive of CB2! S6, R, A, LR, Ss, contact 
in B2 to negative of CB2. 

The line relay energizes, breaking the operating 
circuit (3, 4) and again closing the control circuit 
(1). Thus the control circuit is automatically 
restored. 

M stops functioning. B1 and B2 receive no 
current. F1 and F2 show white. A indicates 10 
milliamperes. 

Note 1. The control circuit can be closed 
by hand by pressing down the lever of the re­
storing switch S5, whereby the following circuit 
is closed: 

8. Positive of CB2, S6, R, A, LR, S5 (upper 
contact), to negative of CB2. 

Note 2. If necessary, the automatic restoring 
device can be disconnected by pressing up the 
lever of 5 3 to the upper position, thus breaking 
circuit 6 of the restoring magnet in the lower 
contact of S5. 

B. Broken line. 

When the system is in normal position and 
a break occurs somewhere on the line, the control 
circuit (1) is broken and the line relay LR de-
energizes, causing the trouble bell Bl to ring 
(circuit 2). Both indicators F1 and F2 show 
black. 

To restore the system to rest position with 
break the lever of the trouble switch St is raised 

to the >Break» position, breaking circuit (2) and 
silencing Bx. 

In rest position with break the system is 
without electrical control. A indicates 0, the 
indicators F1 and F2 showing black. The left-
hand portion of the line is connected to the 
telegraph instrument over a relay contact. 

When the system has been set to »Break» 
and an alarm signal is given from an alarm box, 
either circuit (3) or circuit (4) is closed for each 
contact made between the contact springs in 
the mechanism, and the telegraph instrument 
makes a written record of the signal. One of 
the star indicators flashes and the code signal 
bell B2 rings in time with the electric impulses. 

No restoring is required after an alarm signal. 
At the station, the plug P is inserted in the 

jacks Jx and J2 to ascertain in which loop the 
break is located. If a signal for an unbroken 
line (indicators show white, etc.) is received on 
the insertion of the plug in one of the jacks, 
this indicates that the break is located in the 
loop belonging to this jack. 

If a break without leak occurs on the line 
and the trouble cannot be immediately remedied 
the broken loop is shorted in the manner just 
mentioned and the trouble switch is restored 
to normal, thus providing electrical control for 
the unbroken loop. Should a break occur in 
this loop also, it will be automatically signalled 
at the station. 

The control circuit is not broken when an alarm 
is sent in over a short-circuited loop, the signal 
passing over the earth contact in the alarm box. 
The impulses are transmitted over the following 
circuit (compare with circuit 4): 
9. Earth at station, S1, right winding of M, 

negative of OBr, positive of OBn t, 

S4) F2, f6, / s , line, 
G S1 CB2, S6, R, A, winding and earth at 

contact of LR, S4, F1 f1; f2, alarm box. 

This causes the signal bell to ring (circuit 5) 
and the milliamperemeter G shows the presence 
of a current. 

No resetting is required after an alarm, since 
the control circuit has not been broken. 
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K 22 Fig. 16. Alarm Board for System with one Telegraph 
Receiver, intended for from 5 to 25 Alarm Boxes. 

A signal from an non-shorted loop is received 
in the usual way. 

Note. If breaks occur in both loops, one of 
them must be shorted at the station to permit 
the reception of alarm signals from alarm boxes 
situated between the breaks. 

C. Continuous or interrupted leak on the line. 

When the system is in normal position and 
a leak occurs on the line, the telegraph instru­
ment M will write a continuous line, or, if the 
leak consists of momentary contacts, a se­
quence of several short lines (circuit 9, with 
earth contact on the line). B., rings and G shows 
the presence of current. The control 
circuit is not broken, both indicators) 
as a rule, showing white. 

The system is restored to rest posi­
tion with leak (also with interrupted 
leak) by bringing the lever Si down 
to the position marked »Leak». This 
breaks the earth connection at the sta­
tion and connects up one of the middle 

contact springs of each short-circuiting jack to 
SB, thus preventing any unwarranted short-cir­
cuiting of the loops at the station. As a result, 
the introduction of the plug P in one of the jacks 
./t o r Ji causes the following circuit to be formed 
through B{: 

10. Positive of SB, Bu contact in / , or J.,, Su 

negative of SB. 
In rest position the control current passes 

through as usual. Ft and F., show white, A 
indicates 10 milliamperes. 

An alarm signal is received at the station as 
usual, the only difference being that instead of 
two circuits (3 and 4) only one common metallic 
circuit is formed (without earth at the station). 

The location of the fault can be determined 
by depressing the test key t, the trouble 
switch 5, being in normal position -- and ob­
serving the indicators. If the right indicator is 
actuated (shows white), the trouble is located 
in the right loop, and vice versa. 

When the trouble has been remedied, no signal 
is received at the station. The line is tested by 
restoring S, to normal. If no leak signal is 
received, this is a sign that the leak has been 
removed, and S, is allowed to remain in its nor­
mal position. 

Fig. 17. Portable Testing Set, for testing alarm boxes without telephone 
device and for trouble finding. 
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D. Simultaneous break and leak. 

When the system is in normal position and 
both a break and leak occur simultaneously on 
the line, the control circuit (1) is broken, the 
line relay de-energizes and B1 starts ringing (cir­
cuit 2), a circuit over M being closed through 
the earth connection on the line (compare cir­
cuits 3 or 4). M writes a single continuous 
line while B., rings. One indicator shows white 
and the other black. 

With both a leak and a break, the system is 
restored to rest position by bringing the han­
dle of the trouble switch S, up to the posi­
tion marked »Break». This switches over the 
negative connection of the control batteries from 
the right line branch to earth and disconnects 
the trouble bell. With a leak to the right and 
a break to the left along the line, the line switch 
S4, in addition, must be depressed. 

After setting these switches, the control current 
is restored either automatically or by hand — 
through that portion of the line which lies between 
the station and the leak, the following circuits 
being formed: 

With break to the right and leak to the left 
(F1 shows white): 

11. Earth at station S1 negative of CB2, posi­
tive of CB.,, S„, R, A, winding and contact 
of LR, S4 F1 f1, f2 line, to earth on line. 

With break to the left and leak to the right 
(F2 shows white, S reset): 

12. Earth at station 5U negative of CB2, posi 
tive of CB„ S6, R, A, LR, S4 F2, f6 f5 line, 
to earth on line. 

That branch of the line which lies between 
the station and the break is connected up with 
the right operating battery OBr at the alarm board 
and is without electrical control. 

In the rest position one of the indicators 
shows white, the other black. A indicates 10 
milliamperes (adjusted by R). 

When an alarm is sent in from the leak side, the 
control circuit is broken and the line is switched 
over to the left operating battery OBh The signal 
reaches the station over the earth contact in the 

alarm box (compare circuit 4). B2 and the white 
indicator repeat the signal. When the alarm 
signal has ceased the control circuit is restored 
either automatically or by hand. 

When an alarm is sent in from the break side, 
the control circuit is not broken. The signal reaches 
the station over the earth contact in the alarm 
box (compare circuit 3). B1 and the black indi­
cator repeat the signal. No restoring is neces­
sary after the signal. 

When the line is again free from trouble, both 
indicators show white. M writes a long unbroken 
line and B2 rings without interruption. The 
switch Si and, eventually, S4, are restored to 
normal, after which the system is restored to 
normal rest position either automatically or by 
hand. 

Note. When both break and leak occur on 
the line, never short-circuit a loop on the leak 
side. 

E. Short-circuit on the line. 

A short-circuit on the line is not indicated at 
the station unless the control current be in­
creased. This fault is discovered when testing 
the alarm boxes or when sending in an alarm, by 
the fact that the control circuit is not broken 
when a signal is sent in from an alarm box on 
the short-circuited portion of the line (compare 
circuit 9). 

Alarm signals from that portion of the line 
which is not short-circuited come in as usual 
(circuits 3 and 4). 

When the short-circuit has been remedied, 
this fact can be ascertained only by testing the 
alarm boxes. 

F. Break in the earth connection of the alarm 
box. 

A break in the earth connection of the alarm 
box is not indicated at the station. 

A signal from an alarm box with a faulty 
earth connection reaches the station as usual if 
that portion of the line on which the box is 
located is under electrical control. 

Signals from an alarm box with broken earth 
connection and situated on a part of the line 
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that is not under electrical control, do not reach 
the station. 

With a break in one loop, signals from an 
alarm box with broken earth connection in the 
faultless loop reach the station on condition that 
the broken loop has been short-circuited at the 
alarm board. 

A break in the earth connection can be ascer­
tained in the following way when testing an 
alarm box. While the works are in motion, the 
earth testing key t is depressed, after which the 
telegraph instrument continues to record the 
signal if the earth connection of this box is 
intact (circuit 4). If, on the other hand, the earth 
connection is broken, the telegraph instrument 
will stop. 

G. Several simultaneous alarm signals. 

When signals are simultaneously given from 
two or more alarm boxes, they can not all be 
automatically recorded by the telegraph instru­
ment without being all mixed up. One of the 

signals can be received, however, by depressing 
the earth testing key t (circuit 4). 

As has already been mentioned, this system 
is intended for smaller installations for from five 
to twenty-five alarm boxes. With a system of 
this size the chances that several signals will 
be given simultaneously are so remote, that this 
risk need not be taken into consideration. A 
difference of not more than four or five seconds 
is amply sufficient for obtaining distinct signals 
from two alarm boxes. 

H. Telephoning from an alarm box. 

The calling signal from an alarm box is given 
by slowly depressing the calling button T. This 
button is usually depressed three times. 

The calling signal is received and recorded at 
the station in the same manner as alarm signals. 

After the reception of the calling signal the 
system is restored to rest position, after which 
the conversation may proceed. 

A. P. -- B. K 
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THE ERICSSON 
WIRELESS HEADPHONES 

We are now producing a special wireless model of headphone, combining lightness with 

strength and durability, with a simple adjustment allowing it to fit comfortably to any head. 

The double pole watch receivers have cases of aluminium, and are flexibly held together by 

leather covered steel bands, all other metal parts being of nickel plated brass. 

The headphone is supplied with a soft, flexible cord, a metre and a half long. 

Total weight: 0,4 kgs. 

We manufacture these Phones to the following resistances: 

RF 1320. Resistance, 2000 ohms. Code word: Repmakvoel. 

RF 1321. Resistance, 4000 ohms. Code word: Repmakvoig. 

ALLMANNA TELEFONAKTIEBOLAGET L. M. ERICSSON 
STOCKHOLM 
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THE ERICSSON LOW FREQUENCY 
RADIO TRANSFORMER 

*UH1UJWLHH» 
STOCKHOLM 

Transformer, complete with case. Transformer, with case removed. 

This transformer is of exactly the same construction as our well-known, reliable type with core 

of nonmagnetic annealed iron wire, bent over so as to completely enclose the wire coils. This method 

has proven very efficient for the purpose of protecting the transformer from the detrimental influ­

ences of neighbouring circuits. 

The transformer is enclosed in a beautifully lacquerred metal case with ebonite top on which 

are mounted four terminal screws PlF P , and Sv S,, corresponding to the inner and outer ends of 

the primary and secondary windings. 

The transformer is connected up accoiding to the accompanying diagram. 

These transformers are furnished with the 

following ratios of transformation: 

Type RM 2100. Ratio 1:3. 

RM 2101. » 1:4 

RM -2102. » 1:5. 

ALLMANNA TELEFONAKTIEBOLAGET L. M. ERICSSON 
S T O C K H O L M 




