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DESCRIPTION OF
TWO RAM GEAR.

A.—Tiller {ixed to rudderstock.

B1, B2.—-Hydraulic Cylinders and Rams operating Tiller A by meuns of a swivel

crosshead carried in fork of rams.

C.—Hastie Variable Delivery Pump.

D.—Electric Motor.

E.~Link Coennecting Pumps.

E1, F2,—Oil pipes leading to cylinders Bl and B2 respectively.

G,—Is o floating lever connected at its middle point to the pump control
mechaonism.

H.—Is the connection to Telemotor at one end of floating lever G.

K,—Is the connection at the other end of locting lever G to tiller through Spring

Link L.

L.—Satsty Spring Link to prevent domage to contrel mechanism.

When H is moved by telemotor or local control, it moves {loating lever G
end pump control mechanism, The pump at once draws ol from one
cylinder and discharges it 1o the other, thus moving the tiller. As the tiller
moves, it moves point K of floaling lever G through the medium of Spring
link L, and in doing so returns the pump to mid-pozition, at which point
delivery of ol ceases, the rudder movement stops and the rudder is held
until B is again moved. -

M,—Bye-pass valve combined with spring loaded double shock velves, The
shock valves are set at a pressure which will allow the rudder to give way
when it is subjected to severe shock from a heavy sea or other cauge. In
giving way the rudder moves the pump contrel mechanism by means of
spring link L. In doing this it puts the pump on stroke, so that when the
exceossive pressure has been relieved, the rudder returns automatically to
its former position.

N1, N2,—Are air release ¢nd pressure gauge ghut-off valves.
0.—0il replenishing tank containing non-return suction valves P1, P2, P3, and
P4,
P1, P2.—~Are nonreturn suction replenishing valves connected to the pump by
P3, P4, piping. These valves cutomatically make up any leakage in the system.
R1, R2,—Rudder brakes filted to hydraulic cylinders Bl and B2 regpectively, are
normally padlocked in “off” position and must not be used except in ¢m
emergency caused by a breakdown of the hydraulic system. .
To apply brakes, turn spindles In a clockwise direction by mecns of the
spanner provided, untll rudder is brought under control.
51, §2.—Pump shutoff valves are provided for isolating cach pump should the
$3,84. occusion arise to overhaul a pump ot sed.
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INSTRUCTIONS FOR

CHARGING, WORKING AND ADJUSTING

OlL.

THE GEAR

Only best quality cil must be used in the system. The grade of oil
varies in accordance with the trade In which the vessel is engaged.
The oil should ba thoroughly filtered betore charging the gear. It
should be renewed periodically, and the suction tank O cleaned out

when this is done.

- METHOD OF (1) Open air cotks N2 emd N2 on hydreaulic cylinders Bl and B2.

CHARGING. (2) Open bye-pass valve M.

SRR

STARTING.

(8) Fill both cylinders completely and replenishing tank O three parts
full of oil.

(4) Close air cocks. o

(5) Make sure that pump is working {reely by pulling round coupling
between pump cnd moter by hand,

(1) Connect local control handwheel in steering compartment by
means of handpin.

(2) Stert electric motor,

(3) Turn local contra!l handwheel in hoth directions to circulate the ofl
in the pipes.

(4) Bring pump control mechanizm to mid position.

(5) Shut bye-pass valve M.

(6) Turn hemd control wheel and open i cock on the hydreaulic
cylinder into which the oil is being pumped, When all cir has
heen expslied, shut the cock, and corry out the same operation on
the other cylinder.

The gear is now ready for steering.
In order to connect the telemotor on the bridge, chenge handplin
‘o position for Telemotor conlrol.
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NOTES ON
WORKING
THE GEAR

When two Pumps core fitted, they are arrunged to run either
independently or simultaneonsly. Both Pumps are permansntly con-
nected to the telemotor, so that It is possible to awitch on either pumping
set instantaneously.

Shut-off valves are fitted on tha Pumps, bul these should only be closed
when It is found necessary to overhaul @ Pump at sea.

No valves on the system should be closed at sed, except the bye-puss
and air releuse valves,

Flectric motors are arranged to run clock-wise viewed from com-
mulator end,

After each voyage the coupling between the Pump C and the electric
motor D should be pulled round by hand, to make sure that the pump
is working freely, If any sliffness be found, the pump should be
opened, and all tho working parts thoroughly examined. When the
pump iz opened up, elean the parts with linen cloths. Do not use
cotton waste. Before replacing the working parts of the pumnp, they
should be thoroughly washed in puraffin,

The suetion valves in the replenishing tank O should be axomined from
time to time.

The umount of current taken to run the Hastle Veariable Delivery pump
light should be notad, and & note should also be made of the amount
of current laken to put the rudder to an angle of 10 degrees at the
normgl speed of the vessel, With this data it is a simple matier to
check the efticiency of the Gear.

Hydraulic Lip Packing fo sult ¢ll sizes of rame can be supplied from
stock,
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DESCRIPTION OF
FOUR RAM STEERING GEAR.

o= NN

NOTE. —With four ram gears two pumping sels are usually fitted, euch sel
capable of putiing the rudder from hard-over to hard-over al full speex o
specified tima. One set acts as standby.. All four rams must be used exzuwme
in an emergency. Flechic motors cre arranged lo run clockwise i
viewed from commutator end, ond con be rmun simultaneously

-

independently. .
A, —Tiller fixed 1o Rudderatock.

81, B2.~—Hydraulic Cylinders and Rams opercting Tiller A by means of swrreum,

B3, B4. crossheuds carried in forks of rams.
C1, C2.—Hastte Variable Delivery Pumps.
D1, D2.—Electric Molors.

E.—Link connecling Pumps,

F1, F2,—0il pipés leading from cylinders Bl, B2, B3, and B4 respectively to pumz..

F3, F4, chutoif valves R1, R2, R3 and R4.
F5, F6.—Pipes connecting valves Rl with R3 end R4 with R2.

F7, F8.—OIl pipes connecting valves R1, R4, R2, R3 to pumps.
Fo, F10,

I pump control mechanism is puiled out from pump Cl, oll is drawn froosoe
cylindera B4 and B2 through pipss F4, and F2 and F5 to valve R4 and theres..
through pipe F8 to pump Cl. Al the same lime oil is discharged from pumm. ..
C1 through pipe F7, valve Rl and pipes Fl, F8 and F3 lo eylinders Bl ooz e
, B3 It pump control mechanism is pushed in, oil is discharged in —
opposite direction. A corresponding operation tgkes place for pump °

G.—Is a Hoating lever connected at its middle point to the pump conzi.
mecheanism of purmp Cl and through link E to the pump control mechamams..

of pump C2.

H.—Is the connection to the telemotor at one end of floating lever G.
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K.—Is the connection at the other end ol floating lever G to tller through
spring link L.

L.-~Satety Spring Link to prevent damage to control mechanizm.

When H is moved by telemotor or local contrel, it moves Hoating lever G
and pump control mechanism. The pump a! once draws oil from one
pair of cylinders and discharges it 1o the other pair, thus moving the
tiller, which moves pcint K of floating lever G through the medium ol
spring link L, and in doing so, returns the pump to mid-position at which
point delivery of oil ceases, the zudder movement stops and the rudder
is held until H is agdin moved.

M1, M2,—Bye-pass valves combinad with spring loaded double shock valves. The
shock volves are set at a pressure which will allow the rudder to give
way when it is subjected to a severe shock from « heavy sea or other
couses. In giving way, the rudder moves the pump control mechanism
by means of spring link L. Tn doing this it puts the pumps on giroke so
\het when the excessive pressure has been relievod the rucdder returns
automatically to its former position. '

N1, N2,—Air release and pressure gauge shutoff valves.

N3, N4.

0.Oil replenishing tank containing non-return suction valves Pi, P2, P3 and
P4,

P1, P2,—Are non-eturn suction replenishing valves which cutomatically make up

P3, P4. any leakage. Pl, and P2 are connectad to pump C! emd P3 cnd P4 to
pump C2.

R1, R2,—-Are pump shut-off valves. There velves cee provided so thut either pump

R3, R4. caon be isolated if required without interfering with the connections to the
cylinders.

Y1, Y2,—Are cylinder shut-olf velves. These valves are arremged so that the

Y3, Y4. connections to the pump shut-oft valves R1, B2, R3 end R4 can be isolated

when required, without interfering with the connections to the shock valves .

M1 and M2, Either pair of opposing cylinders ccn thus be isoluated with-
out interfering with the working of the other puir of cylinders.
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DESCRIPTION OF
THE HASTIE VARIABLE DELIVERY PUMP.

The Hastie Variable Delivery Pump is of
the rotary plunger type. Ils operation will be
egsily understood from the following short

descriptioni—

Figures 1, 2 and 3 show diegrammaticelly
a section through the centre of the pump al
right angles to its axis.

AB iz the line clong which siroke
variation takes place.

€ is the “Cylinder Body” in which are
formed « number of radial eylinders. The
cylinder body is coupled to and driven
directly by the prime mover employed.

D is the fixed centzal valve on which the
cylinder body revolves, and in which are the
suction and dellvery ports P and Q. com-
municating with the oulside by passages.

The radia} cylinders are {itted with pistons
H, through each of which, parallel with the
axis of D, is a gudgeon pin G. On these
gudgeon pins ave slippers ], fitting in an.
annuler groove, ond cousing the gudgeon
pin centres to travel in a circular path E
shown on dotted lines; the position of this
path cem be changed by moving its centre
along the line AB,

Buppose the cylinder bady te be rotating
in the direstion of the arrows, and the
position of the circular path E to be such that
its contre coincides with the centre of D as in
Fig. 1; no redial motion ls then communicated
lo the pistona.




It the position of the centre of E be to the left as in Fig, 2. the pistons as they pass
above the line AB, recede from D and suck liguid through the port P, whilst the pistons

pelow AB approuch D and discharge through port Q.

If the position of the centre of E be to the right as in Fig 3, then the pistons below

AB receds from D, so that Q becomes the suction port, and P the delivery port. The
flow of liquid is therstore reversed without altering the direction of rotation.

In moving irom the position of maximum delivery on one side to that on the other,
the discharge is gradually reduced until at the central position it ceases, after which

. 4.

it again inereases to the meximum, but in the opposite direction the change from full
forward to full reverse discharge is made without shock.

The slippers | traverse the whole surface of the path E once in sach revelution,
and thelr resistance at high speeds of revolution would be large, even i perfectly
lubricated by zumming in o case full of oil. Further, the cil fiiling the case would be
churned by the rotation of the pump emd increase the resistance.

To decreasc this resistance and thereby increase the efticiency of the pump the
path B is formed as part of a flooting ring which runs on beurings. This is made clear
in Figs. 4, 5, 6 and 7, views of an actual pump in outline, In thesa figures the letiering
used in the previous figures has been adhered to for similar parts

10
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Tt will be seen that two more parls are indicated in these figures, which are

F the floating ring.
R the ball or roller bearings on which this revolves.

described previously, the revolving cylindes
eon pins G and slippers ] round with it the
F to revolva ou the bearings R, the resist-
being greater thean that of the bearings R.

The action of the pump is. exactly as
body C carries the pistons H. their gudg
slippers in their turn cause the floating ring
ance of the slippers in their annular groove

from one cnother in each revolution by on
there being no rolative motion at the no stroke

The slippers approach ond recede
amount equal to the sitoke of the pump,
peosition.

The floating ring F is made in the form of a drum, the oil leaking past the pistons
is retained by centrifugal force as an ennulus to lubricate the slippers and gudgeon

pins,

All the forces in the pump being in the plane of rotation, there is no end thrust
and e small end float con be allowed, :

All the parts are simple, ond only those which are cylindrical require making
with emy great degree of accuracy.

By using oil as the working medium all parts are properly lubricated end no wear
takes place. .
11
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c.
D.
F.

G.
H.

K.

.

The {ollowing photograph shows all parts of the pump dismantled and separeated
and shows the simplicity of them all:—-

-t

e e A —— s 4

Fig. 8.

\he Cylinder Body in which the radial

cylinders are bored,

The Centrul Valve on which the cylinder

body runs,

Tha Tloating ring, in halves,
The Gudgeon ping fixed in the pistons,
The Pistons which work in the radisl

eylinders.

The Slippers Otting in groove in the

floating ring and on thc gudgeon ping
of the pistons.

The main case or frame.

12
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M,

The front cover and slides in which fit
the guides N.

The back cover and slides in which fit
the guides N.

The puldes fHiting in cover stides and
carrying the bearings of the floating ring.

The balt or raller bearings ot the Roating
ring.

The svindle to alter the stroke by moving
the guides in their stides.

Driving Shaft.

Ball or roller bearings of the cylinder bady.




LIST OF PUMP BEARINGS & THEIR
EQUIVALENT SIZES.

As suppliedd by:~—
Messrs The Hoffmana Manutacturing Co, Lid., Chelmsiord, Essex.
Mesars The Skefko Ball Bearing Co. Lid., Luton, Beds.

Mesars Ransome & Marles Ball Bearing Co. Lid, Newarlk-on-Trent.

CYLINDER BODY BEARINGS “U”

P

Size of ' Ransome and
Pump Hoffman Sketko Marles
HP.O75 L.S.13% RIS.13 LJ.1%
HP.1S L8.16 R.L.8.18 LJ.2%
HP.3 L5.19% R.L.S.26 L]3%
H.P.45 L.8.20 R.L.8.28 L].3%2
HP.6 L-8.20% R.L.8.30 L.1.3%
HP.S L.S.21 RL.8.32 L.J.4E
HPI12 1L.8.22% RL.5.38 L.J4%E
L.P.18 1.8.22%2 RL.5.38 LJANE
HP.l8 1.5.23% RL5.44 L1SWE
L.P.24 L.8.23% R.L.S.44 L}.5%:E
H.P.24 L.8.24% R.L.8.52 L.].8AE
L.P.36 L.8.24% R.L.S.52 L.J.6%E
H.P.36 L.5.25% R.L.S5.60 LJ.7%E
L.P.50 L.8.25% R.L.S.60 LJ.7v2E
H.P.48 L.5.26 RL.S.64 L.]J.8E
L.P.B0 L.5.26 RL.5.64 L.1.8E
FLOATING RING BEARINGS "R”
Size of . Ransome and
Pump Hoffman Skefko Marles
H.P.O75 1818 R.L.8.22 L.).2%
HP.1IS L.8.20% RL.8.30 L.].3%
HP.3 L.8.23 R.L.S.40 L.J.5E
HP.45 L.8.23% RL.S.44 L.J.5%E
. .HPS L8238V RL.S.44 L.J.SWE
HP9 L8.24% RLS.52 LJ.6WE
H.P.12 LS.25% R.L.5.60 LJ.7VE
LP.18 L.8.25V% R1.8.60 L1 7V:E
H.P.18 1.5.28 RLS.84 L].8E
L.Pp.24 L.5.26 R.L.8.64 L.J.8E
HP.24 15.28 R.L.5.80 L.J.{0E
1.P.36 1.5.28 R.L.8.80 L.]J.10E
H.P.38 L.5.29 R.L.S.88 L.J.11E
L.P.50 L.8.29 RL.S.88 LILI11E
H.P.48 1.8.29% R.L.8.92 LJ.11%E
LP.60 L.8.28Ys R.L.5.92 LII11YE
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INSTRUCTIONS FOR  DISMANTLING
THE HASTIE VARIABLE DELIVERY PUMP
FOR EXAMINATION OR REPAR.

Remove pump [rom soleplate and place it on deck with driving shaft T lookfnq
upwards with halt roupling removed.

Fit packing under pump to prevent I tube resting on deck.

Remove shaift cover L hy means of starling sérews.

Remove pump spring control gear.

Remove spindle S by unscrewing {emti-clockwise).

Insert eyebolt in end of driving chaft and lift by means of block and tackle or
other suitable device. All the intetnal working parts will be ramoved by this
operation.

Prise off guide blocks N.

The cylinder body ball race U can now be removed.

Should it be necessary to use force to remove the cylinder body ball race U, three
pinch bars may be employed, or withdrawing gear arranged as shown in Fig. 4.
Remove bolts in floating ring F. Cure to be taken that nuts, being “Caatle” type,
are put back on the same bolts.

By lifting top half of floating ring F the pistons H and slippers J will be exposed
to view.

T withdraw piotone and elippave hoth hatves of {loating ting F must be removed,

i

WITHDRAWING  GEAR
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ERECTION  INSTRUCTIONS
FOR FLEXIBLE COUPLINGS AS SUPPLIED
WITH PUMPING UNIT.

pee—= SLEEVE,

NUT &
SPLIT PIN.

S COUPLING BOLT.
DN

Flexible coupling as supplied by J. Hastie & Co. Ltd.
Keep the sleeves free from oil.

Should the engine or pump be removed for overhaul, remove coupling bolts

betore re-aligning.

As the muts are securad to the coupling bolts by ping, care must be laken to replace
nuts on their corresponding bolts.

15




RECOMMENDED OILS FOR CHARGING

HASTIES STEERING GEARS.

WHERE USED.
STEERING HAND & POWER LUBRICANTS FOR -
T [} RS.
GEARS STEERING GEARS. ELEMOTORS RUDDER CARRIERS.
SUPPLIERS SYMBOL. SYMBOL. SYMBOL. SYMSOL.
i '
SHELL-MEX & B.P LTD. SHELL TaLm SHELL TELLUS SHELL TELLUS ok SHELL STROMBAS OiL 77
OiL 30. oL 27 OIL 1} GREASE. snf:.n. amem'm 2
£R PETROLEUM Co.LT0. 8P ENERGOL 8.P ENERGOL TELEMOTOR on: —
POw M 0,0, 7 - .
TR _ CE.I75, HL.65 Ol M.L 40. GREASE- |
. . . fOIL'. :
ESSO PETROLEUM Co.,LiTD., TRO - MAR 65. NUTO M. 44 NUTO H.32. _
: ' GREASE:  BEACON 3.
REGENT ORI CO-, LTD.. ORQ‘ . {R A& o} o, :
GREASE 97 ;
TELEMOTOR lowL: E— |
CASTROL LIMITED. L.L.O. HEAVY OR. HYSPIN 70. olL :
LIGHT, GREASE: SPHEEROL AP3.
Qo  mamne o 77
 GULF EASTERN COMPNY. VERITAS ¥9 MECHANISM 39, MECHANISM 35 —
GREASE GRAPHITED i
) )
MARINE INDUSTRIAL MORCLA o . MORAX 75, |
, MANCOL 65. MOROLA 03, CE FLOW 778 -
L JBRICANTS Lrp., , - JGREASE. MANCOLENE.
MC8iL D.TE. MOBIL DTE. VACUUM OiL: —_— %
MOBIL OIL COMPANY LTO No. OIL LIGHT, YELEO OiL. —
’ O No.3. L LEO GREASE: MOBIL GRAPHITED.




