P.O.ENGINEERING DEPT.. TOOLS & TRANSPORT
ENGINEERING INSTRUCTIONS _ : HAND TOOLS
L 1127

LiGHTINé_EQU!PMENT FOR EXTERNAL WORKING PARTIES
Generating Sets and Accessories

l. General. The gererating sets and batteries described in this instruction have been
ootained from surplus service equipment to serve immediate needs and later sets will pe designsd
specifically for the needs to be met, The Mode] L24% "Tiny Tim" Petrol-electric Generating Set,
and associated equipment, to be used for lighting on externa) work is described in the following
paragraphs. Instructions for the operation and maintenance are also included, The complete equipment
is 11lustrated in Fig.1 and consists of:—

(a). Tiny-Tim Generating Set, 24v, 300 watt

(b} Batteries, 12v, 22 ah. witn non-rTeversibie plujs and sockets
{c} ¢clip lamps : '

(d) Fiex, lampholders, and bulbs-
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F1G.1., TryY-TiM PETROL-ELECTRIC GENERATING SET

2+ The Generating Set is fltustrated in Figs.2 and 3 ard consists of a petro) engine directly
coupled to a p,C. gengrator. The hollow cast-iron base forms the petrol taak and oil Is contained in
the engire crankcase. An output amm@ter, output terminals, and starter push-button are jocated abave
tne generator and 2 cut—out unit is fitted on the side of the generator, A starting pulley, silencer
and flexible exnaust bipe are provided..and. a carrying handie s fTitted on top of the set.

3. Engine« The engine is of tne four—stroke single~cylinder type with coil ignition aro is
air-cooted by means of a ventiiating fan incorporated in the flywheel which rotates on tne crankshaft
petween the engine and generator, “The air from the fan is directed by a cow) over the cylinder
block. The engine speed Is not governed autematically out may be ad justed oy the throttile,

[ Distrivution:— 96 to 99,103,
! 460,171,£73,174
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FIG.' 2.._

Y. Engine lubrication is by the crankcase splash system and the oil filler—plug is on tne elbow on
the side of the crankcase, The crackcase oll—capacity is one pint and care should be taken not to over—Ffill
or the output of the set will be reduced. A drain plug is provioed and the crankcase should be drained
after every 50—-75 hours running and refiiled with fresh cil. "oil, Cylinder,Lorry™ obtainaple from any

pP.0. Garage Should be used, A crankcase breather Is fitted oh the eno of the set to prevent back pressure.
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5. Tne pelrol tank is of one gallon capacity ana is filled viz the filler pluz on the sidc of the
basg. The tank snould be filleo only to witnin 2 in. of tae top. Petrol as supplied From P.G. Motar
Transport stocks Should e used and 0il Snould not oe mixed with The petrol,

CAUTION:=—  Iais petrol contarns lead and must not he used 1n blcwlamps.

84 Thne carburettor and inlet tute arrangsment ;s snown in Fig.4. The carourettor is of the self-
Titt type with needle valve ad justment. furing the suction stroke, air is drawn througn the air filter
ane choke ard in passing ithroush the carburellor duct creates a partial vacuum, and petrol is grawn
from the tank through the pztrol feed tube and through the needle valve into the duct whers it mixes
#ith the air., Tne air-petrel mixture then passes through the infet tube throttle ana inlet vaive to
the cyltinder. The air—petrci mixture is weakened by rotating tne needlewvalve Clockwise and is mage
richer by anti-clockwiss rotation. The Choke is chused by pulling down ihe gisk at tne base of tne
caroyretior ane is opened wnen the disk is relessed. A non~raturn valve is fittead in the petrol-feeo
tube tn prevent petret from draining back to the peirol tank on complelinn of the sucticn Stroke. The
air filter should ne cleaned as necessary and replenished witn tubricating sil up to the 211 level,

7« The exhaust silencer may be screwed direct on the elbow from the exnaust port, or if additional
silencing is reguired, the lengtn of flexioie metallic—tubing provided may pe inserted between tne
elbow and the silencer.

CYLINDER
BLOCK

FULL. THROTTLE

N, e
r./

PETROL FILTER

& NON-RETURN
VALVE TO CLOSE

FI1G.4. PETEon FEED ARRANGEMENT ON "TINY-TIM" GENERATING Sz

8c Tne ignition coil and breaker contacts are located peneath the end—shielo of The gengrator,
Tne contacts are operated from a cam on the main shaft and the correct maximum ¢clearance between
contacts is 0.022 in. A 0.8 |4F,condenser is connected acrcss the contacts. The sparking plug gap
snould be petween 0.020 and 0.030 in. h

9. The generator is of tne fourwpole, four-brush, shunt wound D.C. type rated at 300 watt at

4v, any is intended primarily for charging, Witn the set running at fuil throttle, the terminal
age Quring charging varies from 246 1o 31 depending on the state of cnarge of the battery., Tne

ut wing—nut terminals are marked 8- and 3+ anc the B— is connectec Tirect to the frame of the
Tne amreler registers tne approximate current oelng oelivered from the set, but owing to tne
Page 3
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inaccuracy of the instrument, check readings with a more accurate ammetier Should pe taken if tne actual
current value is required. The gensrator is caoled by air drawn through the air passages Dy the ventil-
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Fre.5. TINY TrM L 244 GENERATING SET. - 24V, 300W. ELECTRICAL, CONNEYXIONS

ating fan. Periadical lubrication ¢f the generator is nat necessary. The electrical connexions of the
set are shown in Figs.5 and 6,

}0. Tne cut—out unit consists of two relays, one of which (reverse current cut-out) has two
windings, a law-resistance winding connected in series with the generator and a high-resistance winding
connected across the generator (see Figs.5 and 6). The contacts of this relay are normally open and
¢lose whep the voltage across the high-resistance coil {i.e. across the generator) rises to 26. " With
the contacts closed, the output current passes through the-series coil which assists the voliage coil
to keep the contacts closed, If the current is reversed, due to the generatar-voltage failing below
that of the pattery, (e.g. due to the engine slowing down) tne series coll opposes the voltage coi]
and the relay releases and disconnects the battery fram the generatar,

Il« The second relay, (automatic voltage relay cut—out) is provided to stap the set automatically
when the pattery is fully charged or when the reverse current relay operates and gperaztes when the
terminal voltage rises to 21 approximately {i.e, about 2,4v, per cell). The contacts are narmally
closed and are connected in series with the primary winding of the ignition coil so that when the
relay aperates, the ignition coil is disconnected and the engine stops.

12+ Tne cut-cut unit parts snovld be WnSQected periodicalty for airt or dust and cleaned if
necessary.. CAUTION — THE BATTERY SHDULD BE DISCONNEZCTED DURING THE [RSPECTION. ATTEMPT SHOULD HOT
BE MADE TO READJUST THE RELAY3.

{3 & stop button is fitteo in the cover of the cut—out unit and when pressed,. operates the
armature of thé voltage relay, thus aisconnecting the -ignition circuit and stopping the set.

4. The starter push button is located at the top of the set bepeath the carrying handle, When
the battery is connected ta the set, and the buttan is pressed, current flows tnrough the generator
armature to the frame and the gemerator, acting as a motor, rotates the engine crankshaft and as
the ignition coll Is also fed from the pattery when the starter button is pressed, starts the set.
when the engine is running at full speed, the ignition coil is fed from the generator,sa that, an
releasing the starter butteon, the engine continues running. When the.set is started from the

Issue 2, 28,8,47
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battery, a heavy current flows, and if difficulty is experienced in starting, the battery snould

not pe abused Dy pressing the button repeatediy, but starting should be assisted manually (see
par.23).

15« Tne |2va. batteries for use with the set are of the leao-acid type and nave a capacity of
22 Ah, at the 10-hour discharge rate and 19 Ah. at the 5 hour rate. The celis are contained in
wooden coxes with carrying strap and the terminals are wired inside the pox 1o a non-reversiole
plug ocutput-socket. One non~-reversible plug is supplied with each battery, {nstructicns for
filling, charging and maintaining the batteries are fixed inside the }id of each battery box.

|8« Two vatteries are-requlred for each generating set and shoult be connecteo in series by
wirirg the plugs in series as shown in Flg.7 "Cable, £.L., 250v.,,0045 sq.in., 7/.026" should be
used for the connacting leads, which shoulc be as short as possiple. Black cable should be used for
the lead from the negative datiery terminal to terminal B8~ on the set and red¢ cable for the positive
lead to 8+ and care shoul@ always pe taken to connect ithe batleries correcilv.

{7: The charging rate of the patteries should
not exceed 54, IT the generating set is supplying PLUG SOCKETS ON

only the charging current, i.e, no lighting or BATTERY BOXES
otner load is connected, the charging curremt at )

full speed i5 excessive, and the speed should be 7l.oze BLACK =
- . GENERATING _ﬁ__u"_ !
reducet by adjustment of the engine throttle to SET =2 i
- 2+ i
lower the charging rate. i i
B e (}_! L I J

{8. when a lignting load is fed from the T BATTERIES
T 3
set in additicn to the charging jeoad,the charging 4 84O =
. . . - i} ]
current will depend on the lignting curreat, The p— \ = L
. . . . ? 2 E B} !
appreximate simultansous charging and lignting Tho20 wle _%I§:
a 1
currenms are given in Tanle 1 for full speed of f=e—-- -

the set,

Frg. 7
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Tasre 1
Ho, of 25v, 40w, Set running at full speeaq
lamps
cannected Lighting current i Battery charging Remarks
approx. current
. (approx.)
{amp,} (amp.) N

L 1,7 - 7.4 Speed of set should pe adjusted
to reduce the total current
output ta 6A. {Ammeter reading)

2 3.4 5.7 Speed of set should pe acjusted
to reduce the total curreat
output to 7.5a. (Ammeter reacing)

3 5.1 6.0 set may pe run at full speea

4 6-8 2-3 " n H " " L] L

wWhen the total load from the set exceeds 300 watts, part of the load current is drawn from the pattery.

19, Gassing will occur near completion of a charge and. if the filler plugs are left in the cells,
acid is tikely to be plown through the vents oa to the top of the cells., Plugs should, therefore, pe
removed during charging, and to prevent excessive gassing, the charging rate should pe reduced by
throttle adjustment near the end of a charge, The set stops autamatically when the batteries are
fully charges,see par.ii.

20. 7ne discharge periods of a fully-charged pattery for various loads are as detaitec in
Tadple 2. ’

TaBLe 2
No. of 25v. %0w, Approx imate Safe period of discharge
lamps connected discharge current R
{amps.) (hrs.)
1 1.6 13
2 3.2 6
3 4,8 3.5
4 6.4 2

CARE SHDULD BE TAKEN NOT TO OVER DISCHARGE THE BATTERIES OR DIFFICULTY WILL BE EXPERIENCED IN RESTARTING
THE SET.

2l. The clip laip to oe used with the set is shawn in Fig.8 and consists of a €lip suitable for
attachment to cables, cacle vearers and other manhole fittings., The lamp is piveted on a flexible
arm, and a reflector with wire lamp-quard and cord grip 1s attached oy ball socket to the end of the
flexible arm. Tne ciip lamp is issued without lamphaider ana flex and will be available Initially
in small quantities only. Lampholders No.13 and "Cord, Flexibie, EL.,250v., .001 sq.in., 23/.0076,
Class D2” should de used with tne ¢llp lamps, and where clip lamps are not available, the lamphoiger
shoulc se used without a reflector ano methods of suspension for manhole use should be improvized
localty. “Lamps, G,S., 25v., Y0w., B.C. vacuum, clear® will pe issued for use with the set,

22. Qperation of set. Starting.

fal Filt the crankcase to the level of the bottom of the filler elbow with 0il, Cylinder,
Lorry (par.t). The crankcase will then cantain approximately 1 pint,

(b} Frin the'petro1 tank to within 4 in. of the top, Tignten the oil and petrol-fitler plugs
and check that the ofl drain-plug is tight,

(¢} Connect tne pattery and lamp leads to the set making certain that the positive Lead from the
battery is comiected to the B + terminal on the set.

Fage 6
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{d) oOpen the throttle, i.e. turn the
throttle Tever to righi-hand end siop

(e) Clese the choke

{f]  Press the starting button
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{g)  When the engine s running at
full speed, open the choke

) adjust the carburettor needle—
valve after the warm—up period if the engine
is not rumning smoothly

{5} Reduce the speed by the throttle,
if necessary, to reduce the charging rate.

23. If there is insufficient charge
in the pattery to rotate the angine,
starting should oe assisted by winding a
rope anti—¢lockwi se round the starting
pulley, catching the inner end in the slot,
Then close the choks, press the starting
button and pull on the rope at the same
time . Two men will be requirsg for hand-
starting. To avoid excessive drain on
the battery, the starting button should be
pressed only while the crankshaft 1s
rotating. If the enginz does not start,
even after manual assistance, fresh Fig. 8
batteries should be obtainzd for starting,
and the discharged batt=ries shoul¢ be recharged from the set,

#20%, To stop the engine before the battery is fully charged, press the stop button on the cut-
out unit cover. 1T the set does not stop, remove the tattery and lanmp leads from the output ifesminal
8+ (tt is not always sufficient to remove the battery lead only as with heavy—larp loads the set will
continue running without a batiery.)

NOTE:-- (i)  Generating sets and batteries must not be operated inside any underground structures
owing to the risk of poisoning and explosion.

(i1) Generating sets and batteries must always be situated within the guarded area round the
jointing chamber entrance (see LINES, Underground, J 1150).

(i1i) When refuelling, stop the engine and disconnect the batteries. The petrol container
must not be rested on top of the pattery ieminals.

25, Distribution of Generating Sets and Batteries. The generating sets are of
amarican manufacture, obtained from surplus Seryice equipment and difficulty may bz experienced in
ottaining spare parts. The number of sets issued to Regions has besn made sufficient to enablz a reserva
to be set up to facilitate replacsment of fauliy and worn out sets. Any serviceable parts from sets taken
out of service will b= ratained for maintenance purposss, The batteries are of British manufacture and
have also besn ovtainad from surplus Service 2quipment. The number of 12V, patterizs allocatsd to
Regions 12 sufficient to provigs two batteries for =ach set supplied and an additional quantity for
rsplacemsnts as necessary. A reserve of patteries should therefore also be set up.

{Distribution:— %6 to 99, 103, 127,

i
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26, The numbars of sets ana batteries {on a basis of 2 par set) to bz placed in sarvice initially,
will depand on local conditions, but should not oxcesd 70% of the number of ssts suppiied, so that at least
30% sets will be helg in ressrve, The reserves of ssts and batteri=2s should be undzr the control of thz Area
fnginasr. A1l s=ts and batteries shoula b2 unpacked and axamined on receipt ang superficial damags should
pe notified to the carriers and to the tng. Dept. (Cn 3/1).

27. Filling and initial charge of batteries.,  The batteries will bz delivered dry, and
those batteries to b= put into servics immegiately should b= filled with acid, and given an initial charge in
accordance with the instructjons inside the 1id of thz battery tox. The filling and initial chargs will be
carried out at M.7. Central Battery Repair shops by arrangement with the R.M.T.0. except where Special
arrangements can be made for Engineering staff to do the work. The batleries fo be held in reserve shculd
be left dry until required,

28, Petrol cans.- Not more than ons two—gallon petrol can should be allocatad to =ach genarating
set.  The T.M. should advise the R,M.T.0. of the numbar of such cans requirad if sufficient cannot oe mada
availabiz= locally from stocks released 0y the projected changse—-over from unleaded to motor transnort
petrol for non—transport purposss other than peirol olowlamps {coverad by General, A 0501 and 0503 and
Vehicles, K 0011), '

29. Supplies of Flex, Lampholders and Clip Lampse Flsx, bulbs and lamphoiders (see
par. 21) are availabls on requisition from the Supplies Dept. and as it is necessary at present to conserve
supplies, the guantities requisitioned should not exce=2d the rollowing average quantity per 38ti-—

20 yas.— Cord, Flexible, Z.k., 250%, .001 sq.in., 23/.0076, Class 02
2 — Lampholdars Ho, 13
4 — Lamps, G.S., 25%, 40W., B.C., Vacuum, Clear (N.R.8.)

Thes= storss should not be ordared for $=ts to b2 hald in reserva, Regions have al ready bzen advised of the
initial quantity of clip lamps allocated, If this lamp is found satisfactory, additional quantities will be
provided. ‘

30, - Control. The method of control of the generating Sets and patteries should be as for
mechanical alds {see Mschanical Aids, A 1020), The s&ts and batteries shoula be recorded ssparatsly on the
cards for the Major Works Control Centre and the card A 803 held by the Transport Control Officer or
Section Stock Storzkeepsr. . The serial and engine numbers of the generating ssts shoula be entered on the
cargs. Th2 pattaries pear no individual gistinguishing number and should be numbered in one series for
each Area, the numoer being prafixed by the Arsa coda =.g. 5D-8radford LS-leeds. The number should b2
paintaed prominsntly onithe battery box and should be entersd on the record cards, Cards should be preparesd
for all sets and battaries allocated to the Ares, including the equipment to b= held in reserve.  The issus
and return of the s2ts and batteries should be controlled as described in Mechanical Aids, A71020,

3|u The flex, lampholders, bulbs, and clip tamps should be hsld on individual tool lists.

32. Meintenance. Day-to~day maintenance should be carried out by the user and should
be as follows:—

fa)  Generating sets - flean the set, replenish oil and pstrol, clzan sparking plug and adjust
gap (see par.8), drain crankcase oil aftar every 50-75 hours running and refill with clean il (ola oil
should be drained immediately after engine has been running for at l=sast 13 minutes), clean air filter
and replenish with oil.  Tha acorn nut at the starting—pulley =nd of the crankshaft should b2 kept tight
to prevent =xcessive play and whip of the crankshaft.

fb)  otteries — Clean, xeep top of ceils fres from acid; kesp teminals coated #ith pstroleum
ielly and connexions free from corrosion. Top up €lectrolyte with clean tap-water to 3/16 in. above
separators when battery js dischargsd. Never leave battery discharged. [b not over-discharye,

Page 8
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ittt



B0 ENG DEPT., ENG._insrns;f{fV_TboLSQ&:TRANSPT{}TﬁAND;zodss;*ﬁ;iiaﬁ

ERRE X I Hajor repalrs and overhau!s WilT be carried out normany by the RM,T.O, “and on’
; recelpt of the ‘sets and batter:es,‘the R M T, 0 shoqu be-advised of -the number and locatlon of all sets
- and batteries (|nc1ud1ng reserve equ1pment) “The ROMJT0, will thea ‘advise the T, Mo of ‘the Mechanuc—ln— S
U gharge responsubTe for the'majntenance’ of. the eqUIpment.:; [f di fficulty is- experlenced tn operattng the :
“'equlpment, the matter shotld be. reported to the: Mechanlc—ln—Charge. o s :

‘Referencest— " ‘General, A 0501, 4 0503 -
cofen) e :MeChanica1”Aids, 41020 S

ST Vehicles; k0041
_”.;GENERAL, ‘Gereral; ‘A oacs - S
. :.L[NES. Underground, .J .11505 . :;. i
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