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CHAPTER 111. - DESCR PTI ON AND CHARACTERI STI CS OF BOVBE AND CHECKI NG
MACH NE

CGENERAL DESCRI PTI O\

The Bonbe ( figs. 44 and 45) nmade by the British Tabul ati ng Machi ne
Conmpany Ltd. is a portabl e el ectro-mechani cal device for the rapi d decoding
of eni gna machi ne nessages. It contains the equival ent of the wheel s and
"uncle walters" of 36 enigma nachines and is nmotor driven. There are four
current inputs and three stecker boards. The bonbe operates on 220 volts
direct current which in the case of US A bay is obtained froma nercury
arc rectifier connected to the 220 volt alternating current mains. It is a
self contained unit only requiring connection to a power |ine.

EI CGHT.
The bonbe wei ghs approxi nately one ton

PONER CONSUMPTI ON.

The total consunption of the bonbe is about 10 anperes. Its supply
| eads are fused on both sides of the line with 12 anpere fuses. The notor
i s a Thonson Houston Shunt Wund Direct Qurrent 220 Volt Modtor rated at
0. 75 horsepower and draw ng 3.8 anperes when running at 800 rpmor 3.42
anperes at 1000 rpm

CPERATI NG SPEED,

The bonbe is designed to operate at a speed of 64 carries per mnute
(64 steps of the druns of the niddle row per mnute). Each step of the
mddle row follows a conplete revolution of the fast druns (top row
providing the "carry" circuit is operative.

| NSTALLATI ON AND PREPARATI ON FOR USE.

The follow ng procedure is necessary to install the bonbe and nmake it
ready for use. The nachine is put in position and the current supply |eads
connected to the power nmains. The Mdtor and Control power switches shoul d
be in the OFF position when this is done. The bonbe is inspected for
general condition to detect any breakage or damage that may have occurred
during shipment. The machi ne shall be conpletely lubricated. Al
adjustnents of the drive and carry mechani sns and of the relays are
i nspected. The "hot spot"” on the control camis blocked out so that the
bonmbe will not latch up at setting ZZZ and then the nachine is run for 24
hours to wear in all the noving parts.

RELQCATI ON OF MOTOR AND CONTROL SW TCHES

When the bonbe is received fromthe factory the Motor and Contro
power switches are |ocated at the bottomon the right hand end of the
nmachi ne. These are relocated to a position adjacent to the Start and Stop
swi tches as shown on figure 44.

RUNNI NG TEST MENUS.

In order to prove the proper functioning of the bonbe it is necessary
to set up test nenus and run themto get the expected right stops. These
test menus are shown in figures 46 to 50 inclusive. The first step in
setting up the nmachine for these nenus is to attach the wheels in the
proper wheel order as indicated at the top of the menu

ATTACH NG DRUVE.

The druns to be used are specified in the wheel order assignment. For
instance in figure 46, test nenu no.1 calls for wheels 3 2 4. This neans
that no.3 druns shall be used for the top or fast drums, no.2 shall be used
for the internediate, and no.4 shall be used for the bottomor slow drum
By referring to the table of drumcolor codes on page 9, it will be found
that the no.3 druns are green, no. 2 maroon and no. 4 are yel | ow.
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S : TEST MENUS, (s

NOTE: Wheel orders and wheel settings are read from top to bottom.
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MENU IVA.  DOUBLE INFUT JOB,
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The druns are nounted on a shaft extending through a commut at or
mounted flush in the face of the bonbe. 2 sets of keys are fitted to each
shaft, passing through it and extendi ng beyond for about a sixteenth of an
inch on either side. As the drumis pushed onto the shaft the first set of
keys encountered consists or two pins, one behind the other which fit into
a keyway inside the drumand position the drum with respect to the shaft
in the direction of rotation. The second set of keys consists of one pin
at right angles to the first set,which rides on a shoul der inside the drum
and determ nes the extent to which the drum may be pushed onto the shaft.

The druns are | ocked in place by the | atch mechani smon the face of
t he drum whi ch engages a circunferential groove near the end of the shaft.
After the drumhas been attached to its shaft the conbinati on of drum and
shaft may be set to any desired starting position because of a ratchet
mechani smi nt er posed between the shaft and its drive nechanism The setting
is prescribed by the menu, as for instance test menu 1 previously nentioned
specifies that the drums of the first enigma shall be set at ZZ S. This
neans that the druns of one enigna (one fast drumwth its associated
i ntermedi ate and sl ow druns) selected as enigma no.1 shall have its
fast drumset at Z, its internmediate at Z and its slowat S. The fast drum
is rotated until Zonits dial is set against the pointer attached to the
face of the bonbe etc.

PLUGE NG UP BOVBE.

The connections indicated on the menu are nmade by a patchi ng
arrangenent of plugs and cords. The plug consists of a rubber plastic shel
4 1/4 inches long 1 inch deep and 1 1/2 inches wide fromwhich protrude 26
flat prongs 3/8 inch long and 1/4 inch wi de. These prongs are assenbled in
pairs with insulating separators. The bottomof the plug is indicated by
nmetal strip inserted in the plug shell

The jack consists of an elenent 3 1/2 inches long, 1 1/2 inches deep
and 1 inch wi de nounted between uprights of 1 1/4 inch by 1 1/4 inch angle
iron. The angle iron is notched to receive guide prongs on the side of the
pl ug which position the plug with respect to the contacts of the jack. The
springs of the jack lay in a vertical plane and |ike the plug are assenbl ed
in pairs. They are positioned and shaped to receive the prongs of the plug
and nay be described as fenal e prongs. These jacks are nmounted in col ums
on the rear of the bonbe. Counting fromthe |left as one faces the rear of
the bonbe, the first, fourth and seventh col umms contain the jacks
connected to the diagonal board. The second, fifth and ei ghth col ums
contain the jacks serving the coomons. The eighth colum al so contains the
i nput jacks. The third, sixth and ninth colums contain the jacks connected
to the enigmas. These latter jacks are associated in pairs, one jack of
whi ch serves the input end and the other the output end of its enigna

Assuming that test menu no. | is the menu to be plugged up the first
step in the procedure is to tie as nany eni gmas toget her by "commoni ng" (or
"coupling") jacks as is possible. This jack is a unit 5 inches long, 2 1/8
i nches deep and 2 1/8 inches wi de and consists of a jack el enent, described
above, in a special nmounting on the rear of which is nmounted a doubl e ended
set of plug prongs extending in a vertical direction instead of in the
hori zontal direction of a normal plug. This jack is inserted between the
"aQUT" jack of a | ower nunbered enigma and the "IN' jack of a higher
nunbered enigma be tied together. In the case of this nmenu 6 such jacks
woul d be inserted. Once inserted the jack is held in place by nmeans of a
| at chi ng nmechani smon the jack which grips extension plates on the angle
iron of the colum. The two ends of the enignas are thereby electrically
connected lead for | ead and brought out to an auxiliary jack

The next step in plugging up the bonbe is to plug the enignas to the
"common" jacks. The top set of "common" jacks is selected to connect to the
"input" because of its accessibility to the INPUT jacks. A patch is nade
fromthe "comoning" jack tying enignas 4 and 5 to the bottomjack of this
set of "commons". Simlarly the junction of enignas 6 and 7 is patched to
the next to the bottomjack of this set of "commons". The junctions of
enigmas 1 and 2, and 3 and 4 are then patched to the second set of
commons. In addition the outer end of enignma 7 is patched to this set of
conmons.
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Again the junction of enignas 2 and 3, and 5 and 6 are patched to the third
set of "commons". The inner end of enigma 1 is also brought to this set.
Now returning to the top set of commons a patch is nmade to letter E of the
di agonal board and anot her patch to INPUT CHAIN | jack. In a simlar manner
letter N on the diagonal board to the third set of "commons".

SETTI NG SWTCHES + (CHAIN, SEARCH NG CARRY, | NPUT).

After the druns have been attached and the pl uggi ng finished, the
next step is to set the switches controlling the chain to be used, the
letter at which searching is to be done, and the type of input, single or
doubl e. These switches art located in a panel 26 1/2 inches high and 8 1/2
i nches wide on the right hard end of the bonbe as seen fromthe front.
There are four colums of toggle switches. At the top of the first colum
is aswitch labelled "CHAIN 1, CFF-ON'. There are simlar switches at the
top of each of the other colums for chains 2 and 3. In each col um bel ow
the chain switch are 26 searchi ng switches |abelled and readi ng downwar ds
fromZ to A At the bottomof the second colum is the CARRY OFF-ON switch.
On the 30 point nachine there is a DOUBLE I NPUT, OFF - ON switch at the
bottom of the fourth colum. At the bottomof the third colum is the CARRY
HOME, OFF - ON switch. On the ol der 39 point bonbe the setting of the
nmachi ne for the type of input is acconplished by the insertion of a single
or doubl e input plugboard. The receptacle for this plugboard is |ocated on
the left hand end of the nachine as seen fromthe front.

In the description above of setting up the bonbe for "Test Menu No. 1"
the nenu was only set up on 7 enignmas connected to the input of CHAIN 1.
Hence CHAIN 1 switch is operated to the ON position and all other CHAIN
switches to the OFF position. It is specified in "TEST MENU NO 1" that the
current entry shall be at "A'. The "A" searching switch in the first colum
is therefore operated and all the other searching switches in all the
colums are restored to the OFF position. This nmenu is of the single input
type, so the DOUBLE I NPUT switch remains in the OFF position. If the
bonbe happens to be the old 39 point type, the SINGE I NPUT pl ugboard is
inserted in the machi ne. The CARRY and CARRY HOVE switches nust be CFF.
perate the MOTOR and CONTRCL switches. (The MOTOR switch is at the |eft
and the CONTRCL switch is at the right as you face the bonbe). Depress the
START key. (The START key is at the right as you face the bonbe). (perate
t he CARRY switch when the bonbe has attained its normal running speed.

BOVBE RUNNI NG AND SENSI NG - ELECTRI CAL CONTRCOL O RCUI T.

The bonbe as it is running is essentially a nechani cal mechani sm
operating under the control of an electrical relay circuit. This relay
circuit consists of 34 control relays, 2 high speed relays and 4 sets of 26
sensing relays each for the detection of the straight or OC which indicates
a possi bl e solution, 26 stop relays for controlling the stopping of the
bonmbe at a proper place to indicate the straight, 2 clutch magnets for
controlling the driving mechani sm 2 sets of dual carry magnets for each of
the three banks, 7 nulti relays for closing the circuits to the indicating
unit coils sets of 26 indicating unit coils, a heavy duty coil for opening
the sensing circuit when The operator is verifying the indicated stop, 6
circuit breakers for making and breaking the sensing circuit with
sufficient margin to prevent it being made or broken on the commrentators
associated with the druns, and 11 cans and contacts for controlling the
time of making and breaking of the control circuits. The circuit is shown
in a bl ock diagram on page 70.

A round core relay with the spring pile-up nounted above the core is
used for the control relays and stop relays. The arnature is hinged at the
front of the relay and acts as a |lever to push the noving spring upward
anay fromthe coil. The relay is of noderately heavy construction. It is
designed to operate in .007 - .008 seconds and is known as the standard
general purpose International Business Machi nes Corp. or British Tabul ating
Machine Co. Ltd. relay. The two high speed relays are of the tel egraph
sounder type with two round spool nagnets nmounted vertically wth respect
to the base. The spring pile-up is also nmounted vertically and is
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act uat ed by a long arnmature nmounted in a fashion sinilar to a tel egraph

sounder bar.
attracted by the spool

magnet s.

The armature lies in a plane parallel
It is fixed at the end nearest the spools

to the base and is

and attached at the other end to the noving springs of the pile-up. The so-
called Siemens relay is used for the sensing relay. This relay is somewhat

simlar to the HS-10 and HS-11 rel ays but ruch snaller.

i ndependent armatures each actuated by a spool

wi ndi ngs are connected

the free end extendi ng over and slightly beyond the spool

in series.

It consists of two

magnet. The magnet spool

The spools are nounted vertically with
respect to the base. The springs are nmounted in cantilever arrangenent wth

magnet. The rel ay

is of relatively light construction and is designed to operate in a mnimm
of .002 seconds. The two clutch magnets are connected in series and attract
or release a clutch arm This clutch armwhen attracted pernmits a dog to
engage a ratchet transmtting power fromthe motor to the driven nechani sm
When rel eased the clutch armseizes the spider carrying the dog and stops

the driven mechani smat the proper point.
nmagnet s per bank of enigmas or a total

There are two sets of Carry
of 12 magnets.

(ne set engages the

nmechani sm whi ch advances the "internedi ate" druns, while the other controls
t he advance of the "slow' drums. Each set consists of a pair of magnets

connected in series and all

magnets for all

the magnets control ling the sanme type of
banks are connected in series.

Thus each tinme the G3
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camcloses its contacts, all "internedi ate" druns on the bonbe are advanced
and each time a "hot spot" on the back of the "indicator internediate" drum
makes contact all "slow' druns advance.

The seven multi relays are of a rugged multiple contact type, each
relay carrying 12 sets of transfer contacts and nmeasuring 4 3/4 inches
long, 4 3/8 inches high and 2 3/8 inches wide. The nmounting of the core and
the armature action resenbl es somewhat the "standard general purpose"
relay. The horizontally nmounted core attracts an L-shaped arnature which
by virtue of being hinges at the front end of the relay, pushes an
auxiliary armature upward. This auxiliary armature is hinged at the rear of
the relay and operates the noving springs of the 12 sets of contacts
through a large insulating stud nounted on the front end of this auxiliary
armature. This relay is designed to operate in .012 to .020 seconds and
release in .006 to .012 seconds.

The 3 sets of 26 indicating unit coils each are nounted in an
assenbly known as the No. 513 80 column International Business Machine
Corporation Conmparing Unit. Two or the colums are not used. These are the
27th and 54th colums. The energi zi ng of one of those magnets functions a
I i nkage whi ch causes a pointer to give an indication on a horizontal scale.
A bail lever with one pair of "make" contacts and one set of "break"
contacts is also part of the indicating unit. The bail lever is operated to
test the indication to insure that it is not faulty. The "nake" contact
operates a relay which breaks the "sensing" circuit and requires the
"sensing" relay to reoperate when the |lever is released. The "break"
contact opens the clutch magnet circuit while the | ever is operated.

The "heavy duty" relay is of identical construction with the multi
rel ays except that it has only two sets of "break" contacts instead of 12
sets of contacts. The circuit breakers consist of heavy duty normally
cl osed contacts which are opened at carefully tined intervals to insure
that the "sensing circuit" is broken at these circuit breakers instead of
at the commutators associated with the enigma druns. These contacts are
actuated by a gear shaped plastic camon which rides a roller attached to a
pi voted armcarrying one of the pair of contacts. The pivoted armis held
agai nst the toothed camby a flat spring.

The cans for controlling the time of closing the electrical circuits
resenble the circuit breakers except that the contacts are of lighter
construction and the nmethod of actuating the noving contact is slightly
different. In this case one end of the noving spring is fixed and the other
end rides on the surface of a camwhose contour varies froma | ow spot
gradually to a high point and then abruptly drops to the | ow point. The
contacts function as either "make" or "break" contacts dependent on which
of the pair of springs bears on the cam

The control commutator is nmade up of a disc of insulating material 1
1/2 inches in diameter and 3/8 inches thick, 2/3 or whose periphery is
encased in a nmetal tire on which ride two spring contacts. The commut at or
nerely serves to close a circuit between the springs while they ride on the
netal tire.

MECHANI SM G- BOVBE.

A mechani smconsi sting of drive notor, belt drive, clutch, cans (both
el ectrical and nechanical), index wheel, circuit breakers, commutators,
carry elements and druns provide the noving parts of the bonbe, exclusive
of the relays, and operate under control of the electrical circuit just
descri bed. The notor is a Thonmson Houston Shunt Wund Direct Qurrent 220
Volt Motor rated at 0.75 horsepower and draw ng 3.8 anperes when runni ng at
800 rpmor 3.42 anperes at 1000 rpm The belt drive utilizes an ordinary V
belt running froma pulley of 2 inch dianmeter on the notor to a pulley of 6
i nch dianeter on the clutch. The clutch is of the paw and ratchet type,
and is nagnetically controlled. The power is supplied through a shaft
connected by belt drive to the nmotor. The driving ratchet is pinned to this
shaft, and when the paw is engaged, transnmts power through the driving
pawl armto the main gearing which drives the vertical drive shaft. Each
pair of gears uses one fiber gear in this main gearing with the intent that
in case of some mechani cal bind throughout the mechanismthe teeth on the
fiber gear will
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Fig. BOX DIAGRAM FOR MECHANICAL LINVEAGE.

give way first, thus protecting the rest of the mechani smagai nst danage. A
hand crank is connected to this nain gearing to provide a means of
advanci ng the mechani sm by hard in cases of making adjustments or repairs.

The vertical drive shaft runs in ball bearings and is supported on
the lower main drive bevel gear. Three bevel netal to netal gear sets
transmt power fromthis vertical shaft to the horizontal drive shafts
driving the fast druns. Al other gearing working off the vertical shaft is
of the worm gear type.

The horizontal drive shafts are supported in ball bearings and drive
the fast druns through 12 sets of wormdrives on each shaft with an
additional wormdrive on the mddle shaft to drive the indicator drum

The carry cans for the internmediate and sl ow druns of each shaft are
conti nuousl y
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operated through gearing so designed that when the carry mechanismis
effective the internedi ate druns are advanced one position for each
revolution of the fast druns; and simlarly the slow druns are advanced one
position for each revolution of the internediate druns.

When the carry magnets are energi zed the carry hooks are engaged with
the carry cans and cause the carry bars to be pulled horizontally to an
extrene position and then restored to the normal position. The carry hook
is attached to and hinged on the carry bar. This reciprocating action of
the carry bar is translated into a rotary notion of the drumby means of a
pawl and ratchet, which al so serves to nove the drumone position. The
shafts for 12 druns are advanced with each stroke of the carry bar

The scanners, Set-up and Cancel commutators, are driven through worm
gearing fromthe vertical drive shaft. The bearings for these gears are
sinpl e bearings nounted in the vertical guard plate. These bearings are
adequate since there is no great torque transmtted through these gears.
The commutators consi st of insulating discs in which are set 4 concentric
rings of 26 contacts each. A brush armw th 4 brushes sweeps over the
contacts on each commutator. Atime relation is established between the
sweep arnms of the 2 comutators by adjusting themso that the brushes of
the Cancel commutator make a given set of terninals before the brushes of
the Set-up commutator makes it's correspondi ng set of terninals.

El even el ectrical cans mounted on one shaft are al so driven through
worm gearing fromthe nain shaft al so. These cans serve both to open and
close electrical circuits at definite intervals with respect to the index.
There are two types of cans, - "nmake" canms and "break" cans. The "rmake" cam
closes at a definite point, remains closed for a period determ ned by the
cam contour and then opens at some point within limts dependi ng upon the
tension of the springs. For instance cam6 is a "nake" cam and cl oses
precisely at 30 1/2 and opens at about 17 1/2 to 18. The "break" cam opens
at a definite point, remains open for a period determ ned by the cam
contour and then closes at sone point within limts. Thus cam7 is a
"break" cam and opens precisely at 26 1/2 and closes at about i3 1/2 to 14.
The camis made of fiber with a contour of the logarithmc spiral type and
the determnation of whether it is to be a "nake" or "break" camis
dependent upon which one of its pair of springs rides on the cam

The indicating drunms and the electrical carry cans are driven by the
same horizontal drive shaft and carry bars that drive the regular druns of
the intermedi ate bank.

The control camis a ceranic type camwith a netal tire encasing 2/3
of its periphery and is driven through gearing fromthe vertical drive
shaft. Two brushes bear on its surface and forma closed circuit when
resting on the metal tire.

Six circuit breakers on a horizontal shaft are driven through gearing
fromthe vertical drive shaft. These breakers consist of a fixed contact
and a noveabl e contact each. The noveabl e contact is nmounted on an arm
pivoted in the mddle with the contact on one end and the other having a
roller. The roller rides under spring tension on a plastic camwhose
peri phery has a series of 26 cupped indentations. Two of these breakers are
used to close the circuit which supplies current to the sensing circuit at
exactly 1/4 of a position before the index point. The remaining four are
designed to break the circuit at exactly 1/4 position after the index
point. Wth these adjustments the current flowing in the sensing circuit is
nmade and broken on these circuit breakers and not at the commutators or
rel ays.

The bonbe is equipped with an index to provide a reference agai nst
which all timng adjustnents are nade. The index is a dial over which
sweeps an indicator driven through gearing fromthe vertical drive shaft.
One conpl ete revolution of the pointer covers one sensing cycle and one
carry cycle. The conplete revolution is divided into 30 equal positions, 26
of which are devoted to the sensing cycle and 4 to the carry cycle.



The US 6812 Bombe Report 1944 formatted by Tony Sale (c) 2002

- 74 - TOP SECRET-T
THE CHECKI NG MACH NE. GENERAL DESCRI PTI O\

The checki ng nmachi ne coul d be considered as an enigma nmachine as it
has the conponents to performencodi ng and decodi ng. However its
construction does not facilitate encoding of text. The parts used are
simlar to those used in bonbe construction. The checki ng nachine is so
arranged as to facilitate the testing of bonmbe solutions for their
crypt ographi ¢ wort hi ness. The checki ng nachi ne has positions for four
wheel s, or druns, so that it can be used for any type of enigma work; Arny,
Navy or Air Force, and is built by the British Tabul ati ng Machi ne Conpany
Ltd. of Letchworth Engl and.

| NSTALLATI ON AND PREPARATI ON FCR USE. As received fromthe factory
the machine is nounted on a wooden stand so constructed as to store the
ei ght druns within easy reach of the operator. Drum separation cleats on
the shelves are renmoved as it was found that their presence caused drum
clip springs to become damaged.

The stecker plugboard mounted on a clip on the side of the nachine
stand is not necessary to the testing of the bonbe solutions and so is
renoved and the lip cut off. The circuit through this plugboard is then
wired straight through wi thout
crossovers. This step was found to be of value in making the checking
nmachine so that it required less repair tinmne.

In order to preserve color coding on the druns each shell is knurled
and the knurl filled with paint. The nornmal point on the shell, narked with
a sinple pin point as it comes fromthe factory, is replaced by a screw
head for permanence and ease in use. The machi ne operates fromregul ar 50
cycle 220 volt supply mains and consumes a negligi bl e amount of current.

DESCRI PTI ON OF DRUMB. Checki ng nachine druns are sinmilar in
construction to the bonbe drum They differ in two respects; the
ringstellung and the brush construction. The ringstellung in the checking
drumis variable whereas it is fixed on the bonbe drum Provided with a
bal | bearing positioning device in the hub the ringstellung cones to rest
with a letter exactly opposite the normal (screw) point. The checking
drum brush is nade from phosphor bronze in the shape of a | eaf spring and
having a small upturned U at the end. The phosphor bronze material gives
constant springi ness necessary for positive contact with the conmutator in
the operation of the drum The U portion at the end of the brush contacts
the brass segnents of the drumcommutator. This upturned U at the tip of
the brush allows the checking drumto be turned in either direction w thout
darmagi ng the brush.

DESCRI PTI ON OF PARTS. The principal parts used in a checki ng nachi ne
are as foll ows:

ON * OFF Switch.

St ep- down t r ansf or ner

26 Letter keys (one for each letter of the al phabet)

. Associated with the keys are twenty-six correspondi ng | anps
each lighting a letter of the al phabet.

Druns and drum conmut at or nount i ngs.

The UW (unclewalter) turn around plug and socket.

he ON - OFF switch needs no expl anati on. The purpose of the step
down transforner is to reduce the input volts of 220 to 75 for the | anps.
The letter keys are actually a transfer switch. Wen the key is in the
normal position; i.e. -not operated, a circuit is conpleted through the
associ ated lanp. Wen the key is operated the associated lanp circuit is
broken and battery potential is placed on the drum conbination. The
provision for breaking the lanp, circuit is necessary due to the fact that
the German eni gna nachi ne can encode no letter as itself. The UWWnplug
provides the current "turn round" point as does the identically naned part
in the German eni gna nachi ne. There are two types of U Wplugs; one which
is wired straight wthout crossovers and which corresponds in conjunction
with the fourth drumto the "B" UWWin use at the end of hostilities. The
other type of plug is the eel plug (also used in the bonbe on certain
cases) and which is made pluggable so as to correspond with the pluggabl e
U W (unkewaal tz) introduced by the Germans in July 1944,

PN PE

Joo
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DESCRI PTION OF THE CHECKING MVACH NE CCRCU T. The circuit of this
nmachine is very sinple. Basically there is only one circuit type and this
is operated 26 times once for each letter in the al phabet.

Considering the transformer as a battery and a starting point the
current for let us say the A key is traced as follows: when the A key is
depressed potential is placed on the stecker board section (now repl aced
with straight wiring) thence to the first or right hand comrutator and
drum As the commutators are connected together in sequence fromright to
left the circuit passes through the four druns in the haphazard drumwiring
to the WWwhere the current is turned to go through the druns again, this
time fromleft to right and along a different haphazard wiring set up to
return to the first commutator at any of the 25 renaining letters or
commut at or segments. Let us suppose this letter is Z the circuit now goes
fromthe right hand
circuit and lighting the Z lanp. This Zis nowinterpreted as the stecker
of the letter at the other end of the link being tested.

MANNER OF CPERATION.  The operation of the checking is fully
described in all its phases on pages 12 to 23 incl usive.

(AES Note: | have noved the last three lines of the previous original page
to the top of this page)
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