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G. N. T. Undulator Model 310

When ordering please state voltage of supply
and whether alternating or direct current.



THE G.N.T. UNDULATOR
MODEL 310

HE UNDULATOR, which is a robust form of syphon
recorder, was originally designed in the 1870’s by
engineers of The Great Northern Telegraph Company

who have since continually introduced improvements in the
design.

The present instrument is specially designed with a view
to recording wireless telegraph signals at speeds up to 300
words per minute and is fitted with two recording parts for the
simultaneous recording on the same tape of signals from two
different sources, for instance, wireless telegraph signals received
on two different aerials (diversity reception), or received and
retransmitted signals passing a repeater station.

The signals are applied to the undulator as ordinary direct
current signals; wireless telegraph signals must, therefore, be
rectified before being fed to the undulator.

The tape drive consists of a self-aligning pressure roller
and a driving roller coupled to the speed regulator which is
driven by the motor, and the speed regulator ensures that the
speed is absolutely constant at any setting. The speed of the
tape may be varied within the limits of 7 to 45 ft. (2.1 to
13.5 m) per minute, or, when a smaller driving roller is fit-
ted, half these speeds.

For D.C. operation a shunt motor is employed whereas
for A. C. mains an induction motor is used. Both motors
run at approximately 2,850 r.p.m., but in the case of two-
voltage D. C. motors the motor speed at the higher voltage
is somewhat above this figure.

An anti-interference device consisting of high frequency
chokes and condensers is incorporated in the motor circuit to
prevent interference on wireless receivers due to motor com-
mutation.

On the left hand side of the base are three coupled swit-
ches, one for each recording part and one for the motor circuit.



External connections are made by plugs and sockets and
by terminals. A 3-pin plug and socket is used for the mains,
the third pin being available for earth connection of the mo-
tor body.

Each recording part has two coils in series with a centre tap.
The three connections are brought out to three terminals, Ly, C
and L., for each recording part. The resistance of the two coils
in series is approximately 300 ohms and the self-inductance
approximately 3 henries. Other windings may be supplied if
required.
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Internal wiring diagram of G. N. T Undulator Model 310,

The 4 uF condenser shown is avtice only when A.C. motors are
employed, acting as a phase splitting condenser for this type of

motor.



OPERATION

The armature of the recording part consists of two per-
manent magnets mounted on either side of a vertical spindle
in order to obtain a small moment of inertia. The spindle which
moves in sapphire bearings carries a reinforced stainless steel
or nickel syphon, and the armature is mounted between two
vertical electro-magnets with horizontal pole shoes.

Current flowing through the electro-magnets produces a
field across the air gaps and through the extreme ends of the
armature magnets. The armature will thus be deflected due
to the interaction between the field and the poles of the ar-
mature magnets.

Spring control of each armature is afforded by means of
a flat armature bias spring. By operating the bias adjusting screw,
the syphon is deflected on the tape. For double current operation
the syphon is adjusted to trail a line in the centre of its V-slot in
the amplitude limiter when no current is received whereas for
single current operation the syphon may, if desired, be biased
towards the front edge of its V-slot under the same conditions.

The amplitude of the record may be adjusted to the size
required by turning the amplitude limiter, which engages the
syphons near their extreme ends. This amplitude limiting device
may also be moved towards or away from the front plate and
should be locked in its final position.

Two knobs on the tape platform assembly allow for ver-
tical or lateral adjustment of the latter.

The ink container, which is of large capacity, is placed to
the right on the front plate. The ink is fed to the syphon through
a rubber tube.

The speed regulator consists of a centrifugal governor oper-
ating in conjunction with a slipping clutch.

When the motor is running, the friction disc will be driven
at the speed at which the centrifugal force acting on the gover-
nor masses approximately balances the compression of the gover-
nor spring. The compression of the governor spring is deter-
mined by a cam operated by turning the knob on top of the
speed regulator frame. By turning the knob clockwise, the
compression 1s increased and this results in a higher speed.
The governor spindle is driven by a key in the control collar
anhd 1ls geared to the output spindle through a pinion and gear
wheel.



Paper tape.
I'he tape to be used is normally 12 mm wide but parts may
be supplied for the conversion of the instrument for use with
= < 33 2, 5
9.5 mm (3/g”) tape. The tape may be either plain or gummed.
To convert the instrument to use with 9.5 mm tape

replace by

10504  Pressure Roller 310/4 Pressure Roller c. p.
(12 mm tape) c.p.
310/314 Guide Roller (on left 310/13  Guide Roller
of front plate)
10/316 Tape Platform 310/i6  Tape Platform
(12 mm tape)
310/545 Amplitude Limiter, 310/245 Amplitude Limiter,
Double, c. p. Double, c. p.

Filling of Ink Container.

Turn the cover clockwise, lift the lever at the top of the
container, and pour ink into the upper compartment A. The ink
will run down into the intermediate compartment B and on
through tube D to the third compartment C. This will fill up
until the ink level reaches the lower edge of the tube D, then
it will stop rising owing to the increased air pressure In compart-

ment C.

The ink will then fill the
compartment B. When this 1s

. /
filled up, the lever should be I A
,//

lowered thus sealing the top of ' jin
compartment B and making 1t , i
air-tight. Finally, turn the dust f ]
cover anti-clockwise in order -
to close the filling aperture.

N.B. It is essential that the i i

tube leading up through the [ I __—D
container from compart- " —TH— ¢
ment C is sealed by the pad L 7 _,/

E on the end of the lever

when the lever is raised and o0 o8
that it is opened again E/ E{

when the lever i1s lowered.




DISMANTLING

Undulator front plate.
The recording parts may be removed as follows:
Remove the ink feed tubes from the syphons.
Remove the syphons.

Remove the two 3-pin plugs (one for each recording
part) from their sockets in the main base.

Remove the spring clip at the end of the bracket
spindle.

Push back the bracket spindle while supporting the two
recording parts.
The two recording parts are now loose.

The armature of any recording part may be removed
as follows:

Remove the armature top bearing.

Lift the armature so that the armature bottom bearing
clears its pivot pin and remove the armature by lowering
it free of the hole in the top of the bracket.

If desired, the armature magnets may be removed by first
removing the armature bottom bearing. Next, remove the spring
clip and the washer. The magnet holder can now slide off the
spindle and the armature magnets may, likewise, slide off. On
reassembling, it should be noted that (a) the armature nearest
the front plate (armature unit, inner) should be assembled <o
that the magnet on the inner side of the spindle has its North-
seeking pole on top while the reverse 1s the case for the magnet
mounted in front of the spindle, (b) the armature unit, outer,
should be assembled so that the magnet on the outer side of the
spindle has its South-seeking pole pointing downwards while the
reverse 1s the case for the magnet mounted at the back of the
spindle. This is indicated on the drawings page 16.

In order to dismantle the driving roller, it is necessary
to remove the front plate from the main base by unscrewing
the two fixing screws; but before doing this it is advisable
to lift the ink container off its support. Remove the pressure
roller by freeing the pressure roller spring at the back and push-
ing the pressure roller lever forward. The driving roller spindle
may now be removed by releasing the grub screw which secures
the driving roller to the spindle.



Speed Regulator.

The speed regulator may be dismantled by first removing
the motor. In order to do this, loosen the two grub screws
which fix the driving disc to the motor spindle and slide the
motor backwards. Next, the undulator front plate must be
removed.

Remove the four fixing screws for the speed regulator frame.

. .Unscrew the three fixing screws for the ball bearing re-
taining plate on the front face of the speed regulator. Hold
the centrifugal unit by one hand and retract the governor spindle
with ball bearing and pinion.

The centrifugal unit is now entirely {ree, the collars being
held only by the governor arm linkages.

The output spindle may be withdrawn after loosening the
two set screws on the gear wheel boss.

The cam may be removed as follows: —

Turn the cam fully clockwise and.remove the control arm
spring.

Unscrew the control arm spindle; the control arm will now
fall out.

Unscrew the knob locking disc screw and lift the knob
and knob locking disc away.

The cam with spindle may now be pushed out.

Reassembly of the speed regulator is carried out in re-
verse order.

When fixing the driving disc to the motor spindle, see
that it is pressed on to the spindle as far as it will go.

When reassembling the speed regulator and the motor,
check that there is perfect alignment between the output
spindle of the speed regulator and the driving spindle of the
undulator front plate and that the motor spindle is truly in
line with the governor spindle. This will be the case when
the friction disc makes contact with the cork ring on the driving
disc all round the periphery without play anywhere.

ADJUSTMENTS

In the course of time, the tape platform may be worn by
the paper. A fresh wearing surface is obtained by dismantling
the tape platform assembly, removing the platform, which is
a press fit in its support, and reinserting it after having turned
it so that a fresh wearing surface presents itself to the paper.
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If, for instance, a burnt out coil on the electro-magnets
should necessitate dismantling the latter, it should be noted on
reassembling that the armature magnets should just touch the
copper facing strips of the electro-magnets cores, when the deflec-
tion is maximum, as allowed by the amplitude limiter.

Ink Flow

Initial ink flow is obtained by lifting the ink container off its
support and raising it as high as the connecting rubber tube will
permit (it will be necessary to unclip the tube from the side of
the container in order to do this). Switch on the paper flow and
squeeze the rubber tube gently until the ink is flowing freely. Re-
place the ink container on its support and position it so that the
ink level in compartment C is slightly above the tip of the pen.
Although this difference can be varied slightly, it should not be
more than 14 (7 mm) otherwise ,blobbing* may occur when
the undulator is stopped (see page 6).

After the initial adjustment has been carried out, it should
not be necessary to readjust at all providing that the container is
always refilled before the ink In compartment B is exhausted.

Refilling can be carried out without taking the undulator out
of service. Should the ink refuse to flow at any time, then it
should only be necessary to squeeze the rubber tube gently in
order to start the ink flow once more. This should only occur
if the undulator has been out of use for some considerable time
and the pen has become blocked. If, however, the syphon effect
has been destroyed, it will be necessary to carry out the initial
adjustment again.

MAINTENANCE

The armature sapphire bearings should be inspected occa-
sionally and replacement effected if they are cracked.

The ink container should be rinsed in water occasionally to
remove sediment.

If renewal of the ink feed tubes is required, it should be
noted that this is ordinary bicycle valve tubing which should
be easily obtainable anywhere.

The armature pivots must not be oiled.

Ink stains can be removed from the metal parts by rubbing
with a cloth dipped in water or, if necessary, in methylated
spirit.
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Lubrication.

A good quality medium oil should occasionally be applied
to the driving roller bearing, the guide rollers and the tape
wheel spindle as well as to the output spindle bearing of the
speed regulator, the pivots of the governor arm linkages, and
the main spindle. The ball bearing for the governor spindle
in the driving disc may be made accessible for oiling by tur-
ning the knob to the lowest speed position and pressing the
friction disc forward.

The ball bearing of the pressure roller should be lubri-
cated with grease and the same applies to the front ball bearing

of the speed regulator, and the ball bearing on the control
collar.

Motor.

Motors incorporating ball bearings should be lubricated
with grease, while a good quality medium oil should be used
for motors with plain bearings. in the latter case at frequent
intervals.

In the case of D. C. motors, the commutator should occa-
sionally be wiped clean with a rag moistened with paraffin.

Fuse.

Replacement of fuse wire should be effected by using cop-
per wire 0.002 in. (0.05 mm) diameter.

INK

Ink can be prepared by dissolving aniline dye in water.
In climates where the finished ink has a tendency to go mouldy,
distilled water should be used. Of the usual kinds of dye not
more than about 1 oz. should be used in 2 pints of water
(equivalent to about 30 grammes to 1 litre). Various colours,
such as red and green, are obtainable, but the almost univer-
sally used colour is a violet blue; the dye is known as Victoria
Blue (or Brillant Blau F. F. R.), and of this dye is required
only 15 grammes per litre (¥, oz in 2 pints).

The solution should be brought to the boil and left to
simmer for 10-15 minutes while being stirred. After cooling,
it should be filtered at least once through filter paper or cloth.
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850 cubic centimetres (abt. 14 pint) of the filtered solu-
tion is finally mixed with 50 cubic centimetres (2 ozs.) of gly-
cerine and 100 cubic centimetres (4 ozs.) of methylated spirit.
When using ink made to this recipe the ink will not dry up
in the syphon but flow readily whenever the undulator is started.
even 1if it has not been used for a considerable time.

An alternative method of preparing undulator ink consists
in boiling old typewriter ribbons in water using 1-2 pints (V-1
litre) for each ribbon. After cooling and filtering, glycerine and
methylated spirit should be added as above.

OPERATING INSTRUCTIONS

The undulator should, as a rule, be operated with a variable
resistance in series with each recording part, unless it is used in
special valve circuits where this may be unnecessary. When using
a series resistance corresponding to a line current of + 16mA,
all speeds can be covered up to 150 words per minute. Above
this speed it will be found convenient to shunt the series resi-
stance with a condenser. Higher values of line current may be
employed 1if desired.

The tape platform is first adjusted laterally until the tips
of the syphons are exactly over, or slightly to the left of, the
centre of the platform. In order to obtain a suitable friction
between syphon and paper, the pressure on the paper of cach
syphon is adjusted by means of the vertical adjustment screws
of which there are two, one for each recording part.

When inserting a new roll of tape, place it on the tape
roll centre in such a way that the tape feeds from behind the
tape wheel support. In the case of the f[irst two guide rollers
the tape should be passed between the roller and the guide pin.

If any difficulty is experienced in making the ink flow,
detach the syphon from the armature spindle, retaining its con-
nection to the ink feed tube. Hold the end of the rubber tube
of the syringe supplied with each undulator tightly over the
end of the syphon and suck the ink {rom the syphon by mani-
pulating the syringe. If this is not elfective, remove the syphon
and clear it by pressing through it the fine metal wire, supplied
for this purpose.
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If the syphon is too badly clogged up, it should be left
to soak in methylated spirit and then blown out by the syringe,
or cleared by means of the fine metal wire as mentioned above.

A syphon which is not to be used for some time should
be rinsed in water by means of the syringe before being put

s SPARE PARTS
FOR

N.T. UNDULATOR M
SPARES AND ACCESSORIES | G N NDULA ODEL 310

! On the following pages are shown drawings of a number
' of spare parts, and a parts list is also given. In some cases the
letters c. p. are added to indicate a complete part, i. ¢., a part
consisting of two or more separate parts assembled together.

When ordering spare parts, please give the number of each
part and serial number of the instrument for which they arc
required.

Lists of recommended spare parts are given after the parts
list. It is recommended that a set of Minor Spares or a sct of
Essential Spares be supplied with each undulator.

With each undulator the following spares and accessories
are supplied:
310/10S Small driving roller c.p.
310/86 Rubber syringe with tube
310/92 Syphon clearing wire
310/230 Syphon c.p.
310/234 Syphon locking screw
310/416 Ink sealing washer
310/417 Air sealing washer
310/423 Ink feed tube
310/125 Instruction booklet
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If the syphon is too badly clogged up, it should be left
to soak in methylated spirit and then blown out by the syringe.
or cleared by means of the fine metal wire as mentioned above.

A syphon which is not to be used for some time should
be rinsed in water by means of the syringe before being put
away.

SPARES AND ACCESSORIES

With each undulator the following spares and accessories
are supplied:
310/10S Small driving roller c.p.
310/86 Rubber syringe with tube
310/92 Syphon clearing wire
310/230 Syphon c.p.
310234 Syphon locking screw
310/416 Ink sealing washer
310/417 Air sealing washer
310/423 Ink feed tube
310/125 Instruction booklet
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1.3

SPARE PARTS

FOR

G.N.T. UNDULATOR MODEL 310

On the following pages are shown drawings of a number
of spare parts, and a parts list is also given. In some cases the
letters c. p. are added to indicate a complete part, i. e., a part
consisting of two or more separate parts assembled together.

When ordering spare parts, please give the number of each
part and serial number of the instrument for which they are
required.

Lists of recommended spare parts are given after the parts
list. It is recommended that a set of Minor Spares or a set of
Essential Spares be supplied with each undulator.






