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POST OFFICE WAR SIGNALS DESIGNS. 

THE review, elsewhere in this number, of the book published 
by the Institution of Royal Engineers, describing the \rnrk of the 
Corps of Signals in the Great \Var, suggests that our readers might 
be interested in knowing something of the special military signals 
apparatus devised and supplied by the Post Office. 

Out of about 200 special designs produced during the war, the 
following items are selected: -

P.O. FULLERPHONES. 

FIG. 1. 

The principle of the " Fullerphone," which played so important 
a part in defeating enemy attempts to overhear British messages by 
means of thermionic vake listening sets, can be applied in many 
different ways both mechanically and electrically. In order to 
bridge over the pei;iod required for the manufacture of supplies to 
Major Fuller's design, the Post Office devised and constructed 
several types from apparatus and parts held in stock, and supplied 
about 3,650 sets to the armies abroad. The latest of these types, 
in which the Fullerphone secret telegraph is associated with a com­
plete telephone set for independent and non-secret communication, 
1s shown in Diagram E.C. ro89 B . 

..:\:\'"TI-"'HRCRAFT FIRE OBSERVATION SYSTEJ\1. 

Diagram T. L. 623 shows lamp signalling and press button 
apparatus designed to communicate the results of anti-aircraft gun 
fire to the gunners. Two observers \Vere stationed about a mile 
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from the guns in such position · that one or both could always secure 
flank observation and report whether shells were bur sting be_vond, 
or short of, the hostile target. Each observer wore a headband 



!'OST OFI<'ICE WAR SIGNALS DESWNS. 

n·n•I\ er in "h ich he cou kl hear the discharge of the gun. I I is set 
i1icludt·d th1Te press buttons; ?\o. 1-gn�en lamp-indicated to the 
g11111wr that the shot was short; l\o. 2- n�d lamp- that the shut 
had passt,d over tlw target; and �o. 3 reel and green lamps tu­
gethn-that thl� range was correct. woo compkte sets of this 
equipment \H'r<� prm·ided ;rnd were in general use until the system of 
aiming and correcting indi,·idual shots \\'ilS superseded by group 
and barrage firing. 

TREl\CTI TELEPllONES. 

(hn 42,000 trench telephones, designed and manufactured lw 
the Pust Of1ice, wnc supplied to tlH'. arm ies. Thl�Y are self-co�­
tained magneto-ringing inst rnnwnts of protected type, capable of 
withstanding exposu re ;rnd J"()ug!t usage, ;111d transportable without 
packing cases. The lntest t_qw, known as ''Telephone No. l 10," 
is nm' thtc \\'ar Offin� standa rd . In aprwarance it is identical \Yith 
"Tt·leplwnr· I JOB," slW\\11 on pa�·e 50. Its connections are 
similar to those of ""j',.J,·1Jl1<llW l ll' .\," slHJ\\·n on Diagram E.C. 
I 166, wit!t the excepti1i11 1h;1t tlw l:i!kr, 11 hich 1\;1s USl'd in the anti-

CONNECTIONS OF TELEPHONE N� llOA(MARK234) DIAGRAM Nf'EC.1166 
Filr,_f'w.,<1101/17(2 )" 
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FIG. 3. 

aircraft service, is provided with a jack and plug lw which the hand 
micro telephone can, wlwn desired, be replaced by a breastplate and 
headgear set. It will lw seen that the instrument does not include 
;1 receiver switchhook; the bell and the generator (normallv short­
circuited) are connected directly across the line, in shunt ;Yith thrc 
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talking circuit, which comprises a condenser in series with the re­
ceiver and the secondary winding of the induction coil. 

TRE CH S\tVlTCHBOARDS. 

The first types of trench switchboards made by the Post Office, 
to replace many diverse patterns improvised by the armies in the 
field, were known as " Switch Units, buzzer 4 + 3," and " Switch 
Units, magneto, 5-line." In these the watch receivers used to 
detect buzzer calls, and the drop indicators for magnetic signals, 
were connected permanently to the line jacks. There were no 
switching keys and all connections were made by loose pairs of 
plugs and cords. In some cases sets of triple plugs were used in 
order to provide for listening in by the operator, but special plugs 
having the rear end adapted to serve as a listening in jack were 

also supplied. At a later stage in the war these switch-units were 
superseded by JO-line types of the same size and external construc­
tion, but with proYision for rapid operating with full supervision, 
for bunched connections, and for coupling adjacent s"·itch-t111its 
under tlw control of one orwrator. Tlw photo shows the appear-

91.JZZER OR NIAG.. UNtT. 

�,.. ... _ 

F .. �Mot..ror 
r....t Flop 

CLOSED foR TRANSPORT: 
FRONT 

FrG. 4. 

ance of these portable switchboards, which lww· no\\' been adopted 
as standard by the V,'ar Office, and indicates how they can be lined 
up in groups for the equipnwnt of exchanges in dugouts and ad­
vanced positions. Diagrams E.C. 1161 and 1165 shmY their elec­
trical connections, and Diagram E. C. r 167. \ sho\\'s the connections 
of the operator's telephone (No. 1 rol�), which is adapted for use 
on either buzzer or magnetic circuits. The stations connected to 
buzzer switch-t111its were usualJ�, equipped "·ith the v\Tar Office 
"D 3" buzzer telephone, or with Fullerphones, and those con­
nected to magneto switch-units had trench telephones (No. roo or 
No. I 10). About 36,000 buzzer units and 5,000 magneto units were 
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supplied to the armies. Other forms of buzzer switch-units fitted 
with visual indicators responsive to buzzer signals were also devised 
and about I 300 were supplied, but these have not been adopted as 
post-war standards. 

CORDLESS TRENCH S\VITCHBOARDS. 

The 10..Jine portable cordless magneto switchboards shown in 
Diagram T.L. 592, were introduced at an earlv stage in the war, 
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and were extensiYPl_\· usPcl at mtillen· and brigade ht>adciuarters. 
They are of robust construction, self-ccmtained and sPlf-packing. 
About 5,000 were issued. 
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l.JOl\T.\ULE M \G.NETO S\VITCHBOARDS--20-LlNI�. 

ln the earlier stages of tlw ,,·ar, great numbers of wall switch­
boards, 20-line and 30-line, of ordinary Post Office type, were 
mounted in combined stands and packing cases, for use by the 
larger formations-divisional and corps headquarters. \\'hen 
supplies of these bcca111e exhausted, special portable 20-line switch­
boards were designed. Onl' of thl'S(', closvd for transport, is shm\'11 

by Fig. 9. The carcase of the s,,·itchboard revolves on a trunnion 

FIG. 9. 

and can be swung up into thl' \\·orking position slHmn b.1· Fig. 10 . 
. \ cord-box flap hangs behind the curds and pulleys in the \\·orking 
position and forms the lid of the package when collapsed for trans­
portation. Fig. 10 also shows ;1 JO-line magneto switch-unit 
secured to the top of the 20-linc s\\·itchboarcl, increasing its capacity 
to 30 lines when required, and providing for the make-up of ex­
changes of 20, 30, 40, 50 or 60 lines. :\lodifications of capacity can 
thus lie readih· Sl·cured to suit the rl'quirements of different for111;1-
tiuns which may ha ,.e to occu P.1· a position n successi ,·el y when 
armies are advancing or retiring. The line terminals of the 20-line 
switchboard are so arranged that the cablE's carrying the external 
lines can be permanently wired to IO-pair connectors, which can be 
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passed through holes in the roof of the switchboard and secured 1 n 
position under the terminals in a few minutes. 

On nqht Oper<>tor• covpl.,q Key 
.. 1.rt . - ;.,� 
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Operolor• 1'\ephone S.t. 
Breostp\ote Tf'Qrism1Uer 
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5WITCH-UNIT, . 

MACNETO. 

IO-LrNe:. 

SWITCHBOARD, 
MAGNETO, 

PORTABLE, 

20:LINE. 

40-LINE PORTABLE S\VlTCHBOARDS. 

These items-Figs. 11 and 12-are made up on the same collap­
sible and self-packing principle as the 20-line switchboards. They 
are fitted with self-restoring bull's-eye indicators, a pedal form of 
generator, and very complete arrangements for rapid installation 
and rapid operating. Two such switchboards side by side provide 
an So-line exchange for a corps headquarters office. 

PORTABLE Ml LT I PLE EXCH \NGES. 

The above 40-line S\\'itchboards are also designed for use as 
sections of a portablP multiple exchange, which can be installed to 
ser\'(' as many as 320 lines at an arnw headquarters. For this pur­
pose multip.Ie jack-boxes are provided. These have a 4-point break-
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jack multiple and are fully wired and connected to extension cables 

terminating in IO-pair connection strips for ready connection to the 

FIG. 13 
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ans11·ering positions of the switchboards al one end and to tile test 

frames at tl1e other . The sections of the lllultiplc jack box arc so 

h i nged together that the whole can be folded up concertina fashion 
into a rectangular block, and transported, with its extension cables, 
in a special packing case'. Fig. 13 shO\\·s a lllultipll' e x change of 

FRAME ERECTED 
ON ITS PACKING CASE AS BASE. 

(APPARATUS SIDE, WITH TE.STTABLET) 

Jumper rings for vertical 
distribution.� -
(Line side carries rings 
for horizontal distribution) 

FIG. 14. 

- 35� 
- I 

three sections in course of erection. l twill be seen that the multipk 
jack boxes lie un top of thl' 40-lirw sw itc hbo; 1 rds and can be stacked, 
one above the other, to the req uired capacity. A complete multiple 
is provided in front of each operator. Tt may be mentioned that 
40 lines generally represents a maximum load for an operator under 
field conditions. The lines are generaliy very busy, the holding 
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time is long, and the operators Jiaye to do much tracing. 16 pairs 
of plugs and cords are p rovideJ on each 40-line switchboard. By 
the use of these S\\·itchboards and the portable test frames referred 
to later, a complete multiple exchange for 320 lines can be carried 
about, and can be SC't up, or dismantled and placed intact on trans­
port, in about an hour. 

TEST f<'R.-\.\lES, PORT.-\HLE, 160 P .-\ lRS (Al D 80 PAIRS). 

The 80-pair test frame was pro\·ided for diYisional headquarter 
offices and the 16o-pair frame for corps and army headquarters . 

FRAME. DIVIDED IN FOUR SECTIONS& PLACED JN CASE. 

FOR TRANSPORTATION, 

WEIGHT ABOUT 2 CWTS. 

FIG. 15. 

do with m!liiblet 

Two or more frames can stand in line and be inter-connected by 
jumper wires. Fig. 14 shows a 160-pair frame erected, and Fig. 15 
in its transport case. It will be noticed that the transport case forms 
the base of the frame \\·hen in use. The sections of the frame can be 
withdr;l\\"n from the c;1se und fixed in situ in a few minutes without 
tile use of an\· tools. Fig. 13 sho\\·s one of the frames erected as part 
of a multiple exchangt•. The strips on the line side carry fuses, 
lightning protectors, and L1 links; those on the e xchange side carry 
duplicate lightning protectors and U links. The terminals are all 
arranged for wiring by m<'<1ns of cables ready connected to the IO­

pair co111wction strips shown in Fig . 13. Transformers specially 
mounted in pairs can be stacked to any required extent on top of the 
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frames while in situ anu can be connected, either temporarily by 
plugs and cords or more permanently by jumper wire·, for the pur­
pose of making up superposed circuits. One section of each frame 
is fitted with a " Detector l\o. 2" provided with four 3-position 
testing keys by means of ,,·hich an.y required lest may be applied 
automalicall.'· to a li1w plugged through to the lesti1;g terminals . 

Tables sho\\'ing till' rl'sistance and insulation ,·alues corresponding 
to the Yarious readings on the scale of the detector are engra,·ed on 
the metal front of the test tablet. 

TEST P:-\1\ELS. 

These \\'l're introdun·d in 1916 and prm·idt• mobilt' testing and 
protective equipnll'nt for all cbsses of till' s 1 1 1 ; i ller formations; until 
the introduction of Portable Test Frames they had e\·en been used 

Test.Pone/ 
Ga/1-0 

FIG. 16. 

at some corps headquarters. The line test panels provide U links, 
fuses, lightning protectors and cross connecting facilitil's. Other 
t_,·pes of panel prO\·ide a testing gah·anometer and transformers for 
superposing . ..-\II types are hinged a1id self-packing and all can bC' 
assembled en suite on a wall. Fig. 16 sho\\'S a group of test panels 
shut up for transportation, and Diagram E.C. 962 r\ shO\\'S how 
the_v are assembled side by side in a miJitar_\' office. 0\ ·cr I I ,OCO 

of these test panels were supplied. 

CENER.\L. 

Among inll'resting items, which want of space pn·,·ents us from 
describing, are the special thermophone lr:rnsmittcrs used by the 
sound ranging section of the R. E., b.1· means of \\'hich the location 
of enemy guns at distances of se\'cral miles could be determined 
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CORRESPON 0 l•:NCE. 

with a margin of error of only a few yards. These were made and 
supplied by the Post Office, together with the special resonating air 
containers, microphone holders, protective devices, testboards, line 
balancing equipment, graphical ranging instruments, and other 
items usPd for sound ranging purposes. 

Another important sPction of the R.E. dealt with the location of 
enemy guns by obsen-ecl cross-bearings on the flash. Switch­
boards and signalling deYiccs of various types were d(�signed and 
supplied for controlling imcl co-rel ating th<' reports of different 
observers. 

Portabll� test ing sets, common battery telegraph sets, silent 
patrol telegraph sets, concentration and intercommunication tele­
graph switchboards, cross-connecting cases, etc., \\'<'re made up and 
supplied in large numbers. Large m ultiple� exchanges \Wre pro­
vided for installation at th<' main coastal bases and at genPral head­
quarters. Thermionic valve telephone repeaters \\'ere supplied 
tn\\'ards the end of the war and gave excellent service . A great 
man_v types of special trench and aerial cables were designed and 
shipped in enormous quantities to the armies in the field, as well as 
line stores of all descriptions. 

CORRESPONDENCE. 

THE SHUNTED CONDENSER. 

The Editor, THE POST OFFICE ELECTRICAL El\GINEERS' JOURNAL. 

DEAR SIR,-. .\. F. has given us some interesting information. 
I hope he \\ill give us more and the deductions drawn from the 
Report . On page 231, it is said that the best results arc given by 
the high resistance and small capacity. This suggests to nw that 
four cun•(·s shm,·ing tlw current shape with 

(1) Iligh resistance and small capacity; 
(2) Low resistance and large capacity; 
(3) Condenser only (\\·ork by condenser impulses); 
(4) High resistance, without condenser, in series with the 

Wheatstone receiver 

might be given. The values used should be those to emphasizP 
the peculiarities of the system employed-not to tr�· to approxim<tte 
results-so that we may see clearly what the main characteristics 
of the different arrangements are. 

QT 
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