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CARBURETORS
General Deséription

The Stromberg Model FD12H4=1 or PDI2F5-1 Injection Carburetor is a down draft
carburetor and is mounted on the engine in exactly the same manner as the
standard suction type carburetor, This carburetor differs from the suction type
carburetor only in the manner in which the fuel is regulated and delivered to
the airstream., In the injection tvpe carburetor, the fuel is pumped (under
pressure from the fuel pump) through the carburetor and discharged through the
discharge nozzle into the adapter just below the carburetor; where as in the
suction type carburetor the fuel is merely pumped into the float chamber by
the fuel pump; then it is forced from the float chamber and out the dischargs
nozzles by the differential hetween the impact air pressure and the venturi
suction pressure,

Understanding the construction and operation of the carburetor in made esasier
by the fact that it is subdivided into separate units, each of which has its
individual and function.

Throttle Unit

The throttle unit oi injection carburetor is quite similar 4o that used with
conventional f£leat type carburetors, It has a butterfly type throttle valve,
a large and a small venturd, a throttle balance, provision for mounting an
autaomatiz mixture control unit, and a flange for mounting the regular umit,
A manually operated valve .tc by-pass the.automatic mixture control and make
it indperative is also included in the throttle body design.

The suction at the throat of the small ventur! is a measure of the amount of
air entering the engine, This suction, when corrected by the automatic mixture
control unit for changes in air density, becomes a measure of mass air flow

and is applied to the air diaphragm of the regulator unit to regulate the fuel
metering pressurs {or head) across the fixed jets in the fuel control umit,

Antomatic Mixture Control Unit

This unit consists of a sealed metalliz bellows operating a contoured valve,
The bellows is filled with a measured amount of inert gas to make it semsitive
to changes in temperature and pressure, The valve, therefore, has a prede-
termined position for each air density encountered in flight,

N . R
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Tne regulater unit satomatinally adlasts the fuel pressure adress the metering
Jjets and thersafore, the foel Tlww 1o propectlon o the mass alr flow through
the throttie body, The wnic is made up of an air diaphragm, a fusl diaphragm,
3 sealing diaphragn, a balancing diapnregn and a Palanced fusl valve all
mounted on onestem supported by suwtakls guldes, Fuel enters thrcugh
St?ﬂime:ppﬁﬁaeﬁ thraozh :ne p ppet v - cne zide of the fusl diaphragm
chamber and thes bto the Jehs in the fisl \mft»m viait. A vapor separator is
provides in Lhe Lmel ﬂtralnar chamoey 6 prevent vapsr entering the regulator.
A lim= from the waper scparafaw we the regpeciive mein tank may return fuel at
a rate of epprogimetesy 5 - 10 galsshr, '

Adapter

As ite name Implies, bhe is mounted betwesn the carburetor throtile
H D . ST e -
body ang the engine, and =5 he "X%.bar spray aczz.s and acceleration
pimp. Metrred fuel fvrom the Fusl Tonurol Uelt snterz the adapter and follows
a pagsage Lo the spray uczzle ascelerstion pimp. When the pressire of the fuel
& P BpIAy o
ori the nozsle diaphragm weaches 4 2o 3 ;uﬁaign vr the fressure at whish the

nozzle =pring is ser tc spen, the Torse of the spring is overzome and the
nozZie opend dilscharging fvel fowo the udpewnha"w@r ent.rance, The nozzle will
remain open permibiin tha diszharge 25 long as Lhe pressure does rot drop below

4 te 5 pessl. The double Disphragm Aoceleration Punp is automatically operated

by vacuum sausing an azceleraling dlB navge throvgh a spring operated discharge
velve and a separate discharge v 2 arp2uged to spray the charge directly into
the girstream ¢ the superchappsr ¢ a@ well as causing an accelerating
discharge through the vszuilar spray nozzles, The agcelerating pump draws in

a charge under low presscre when the tnrottie is closed. and discharges on rise
of pressure when the throtile openz,

If the mixture contecl g moved out of the IDLE CUT-OFF position any fuel above
4 or 5 p.B.i. will flow thwrcugh the discharge nowsle intc the adapter and down
to the blower saction,

{Unassigned

{(Unassipgned}
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Fuel Control Unit

1l1. This unit, attached directly to the regular unit, contains the metering jets,
an idling needle and a manually operated mixture control and mixture selection
valve, The idling needle is mechanically connected to the throttle and
controls the mixture through out the idlimg range of speeds, The manual
mixture control provides EMERGENCY (FULL RICH), TAKE-OFF and CLIMB (AUTOMATIC
RICH), CRUISE {AUTCMATIC LEAN} amnd IDLE CUL@OFF p051tions.

12, The carburetor is provided with a manual mixture control which may be set from
the control pedestal in the pilots’ compartment to give any one of the follow-
ing positionsy

(1) Em;ég'ency,m(m-ch)s

In this p051tiﬁh-the automatic mixturé control by-pass is open leaving
the carburetor without antomatic’ compensation for altitude or temperature,
At Sea Level and Standard Temperature the fuel flow in TAKE-OFF and CLIMB
is approximately the same as the fuel flow in the EMERGENCY position,

I The increase in Fichness above TAKEWOFF\and CLIMB fuel flow provided by
cperation in this position increases w1th‘ait1tude,

. (2) Take-Off and Climb (Automatic Rich):

Usual operating position, automatically maintaining the desired fuelfair
ratios at all engine speeds and loads; independent of changes in altitude
temperature, propeller, pitch, supercharger speed and throttle position.
In this setting the port openings are exactly the same as the openings inm
the EMERGENCY positiol, At the TAKE-OFF and CLIMB position, however, the
by-pass valve is closed thus making the automatic mixture comtrol unit
operative,

{(3) Cruise {Automatic Lean):

A leaner setting than TAKE-OFF and CLIMB and suitable for cruising under
favorable conditions, This setting may be too lean for good acceleration.
When the manual mixture control is in this setting the antomatic rich jets
are closed allowing fuel to {low only through the automatic lean and the
two vent jets., The automatic mixture control is also operative in this
position. ’

ISSUED: January 10, 1957. EFFECTIVE: Jennary 1, 1957,
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Lhi  Tdle Qut-0ff:
Moving the mint L - CRUISE to the end of its tpavel
closes all p“”,aa whi i Luh#Jy seep all Fuel flow to the
carburetor nozzle, regaviiess of fuel pressure or throttls opening,
This positicn is inhended sipaily for stopping the engine
without the nasard of back{i
{8} Incermediates Positlonz:

Eacn position of the nlxvars oLl haz a velerancze of about five
dcpmees pLug or miavg at nns carbaretor, Between positions there
la & fairly epiform transition in itz effect on the mixture
ae¢1véred by the carbureior, Belwees EMERGENCY and TAKE.OFF and
CLIMB the transiticon variss in dits rate and amount, depending upon
the densiuiy of the a;: entefln; the zarburegcr as affected by
#wnpaw»tuv~ and alt c i ”tcma+¢u Leaan} is five fto ten
perzent L=aper tha JLIMB {Avcomatiz Rich) depending
Lpon *He parilvwk. < RBetween CRUISE and IDLE
CUT-CFF, a1 strength 18 attainable by
mapaal the auntomatic mixture control
may nob N T Mapual leaning beyond the
CRUTSE posfiion 48 ne
Manual damage Lo the engine unless done
i a: canlished instrustions,

13, The carburestor aln 3 i of ohe carming wype where in & small scoop
locatred con the top f i oadge o7 the sneins actessory cowling accepts
air from the alrsire whing it direst o the garburevor scooD
adapt.er, Ns provision 18 madse {or filivering sither cold or hot air
intakes,

iretor Praheat

Lhae The carbur aio LG .7, fitted with & hov alr intake
dooy which iz operated me Ly 5 o ont the right hand side
af the contrel pedestal, e Tocking lever locks the two
carpuretoer heat levers iy ired positlicon, As the door is opened
to hot aly irtake It prop Lely vloses off ¢cold air intake, making
close conbrol of the oar alr tﬁmpcratureh possible, Preheating
of the air letage 13 ] it “h¢0u?r a partial
enz]osure around a serhion ol the ?XﬂdLst e lie tor ring just sneso of
vna het air intake Jdocr,

N
; M nananin S U
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FUEL SYSTEM
Description of Fuel System

1. The fuel system consists of four fuel tanks, two tank selector valves, two
electric fuel booster pumps and two fuel strainers mounted within the wing
center section, an engine-driven fuel pump mounted on each engine and an
electrically operated primer,

2, Fach engine is supplied by a separate fuel system; that is, the right engine
normally draws fuel from the right tanks and the left emgine from the left
tanks., However, either engine can use fuel from any tank simce each fuel
tank, The electric fuel booster pumps are used for starting and for auxiliary
source of pressure in the esvent of engine pump failure. The carburetor vapor
vent returm lines are comnmected to their respective Maim (Front) tanks,

3. The total capazity of the fuel tanks is 470 Imperial gallons (usable); 168
Imperial galloms in each front tank, and 167 TImperial gallons in each ream
tank [

Using Fuel and Draining the Tanks

L, Normally, starts, taxiing operations; take-off, climbs and landings will be
made on the Front tanks with the Left Front tank supplying the left sugime
and the Right Fromt supplying the right engine. This is sxtremely important
when operzting under conditions of higher power to reduce the possibility of
vapor lock.

ISSUED: January 10, 1957, .EFFEc11VE: Jamuary 1, 1957,
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Filling Fuel Tanks

The minimum quantity of fuel with which it is permissible to dispatch the
airplane on any flight; from any station, is to be 150 Imperial Gallons
which must be distributed in the following order:

{1) Unmder all conditions each rear tamk must carry a minimum of 10 Imperial
Gallons,

{2) The remainder 130 Imp, Gals is to be evenly distributed betweem the two
fromt tanks,

{3) The tanks under this condition are to be filled in the following order:
{a} Left Promt tamk and Righ® Front tank - 65 Imp, Gals each tamk,
{b)} Left Rear tamk - 10 Imp. Gals,
{z) Right Rear tamk - 10 Imp, Gals,

When the total fuel load for dispatching is greater tham 150 Imp. Gals, the
fuel is to be distributed om the following orders

{1} Under all conditions each rear tank must carry a minimum of 10 Imp,
Gals,
{2) The remairder of the total fuel load is to be evenly distributed ia the
~ two fromt tanks if possible,
{3) The remainder of the fuel, if any, is to be loaded evenly in rear
tanks,

An aircraft may be dispatched with more than 10 gals, of fuel im each of the
rear tanks, evem through the front tarks are not filled to capacity, provided
the total required amount of fuel is on board and there is the minimum of

65 Imperial gallons in each of the two fromt tanks,

Fuel Suﬂply = ®Janitrol® Heater Unit

Provision is made to supply fuel to the heater unit from the fuel supply
line to the right engine. Althrough the fuel utilized by the greater will
average only approximately 1 Imp, Gal. per hour, this should not be
reglected in computing fuel consumptiom for the flight,

January 10, 1957, EFFECTIVE: Janvary 1, 1957,
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OTL SYSTEM
Description of Oll System

l. A compiete oil system is provided for each engine, consisting of an oil tank,
a diffusion type oil cocler, an c¢il temperature regulaior and the necessary
iines and connections., ©Cil is drawn from the tank through a supply line to
the engina driven prsssure pumnp, whence it is forced under pressure to all
parts of the engine requiring lubrication, The heated oil from the engine is
returned by the sngine driven scaverige pumps to the oil cooler, Under normal
conditions, the oil flows through the cores of the cooler dissipating heat to
the airstream, cr it may be by-passed direct %o the return line to the tank,
by the cil temperature reguiator which is described in a following paragraph.
No shutters are provided for the oil zoclers, since the oil temperature
regulator relieves the pilot of the necessity for manually controlling temper-
ature, Ar—smmersien-hester forgromduse;operating -from an extvernal 130V,
sourca of supply -is-insbaited ry-egch-tank, Twe breather lines extend from the
tank tc the engine and two lines vent the engine to the air, cne to the top
front of the nacelle and the cther o the bocttom rear, The electrically driven
feathering pump, when operated, draws oil through a separate supply line from
the tank and delivers to the propeller governor unit,

Capacity
2, The capacity of sach tank is 24 Imperial gallons to the filler neck, with
a QA Imperial pallon aliowance for expansion. «oE «f GALS

Het Cil Hopper

3. A hopper is built inside of sach tank to convey the heated oil from the return
line to a polint directly cver the tank outlet, The cutlet fitting contains a
standpipe whizh maintains a one gallcn reserve of oil for the propeller feather-
ing system,

| NS — P—— —
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(continued)

7 OIL SYSTEM
0il Pressure and Temperature Gauges

4y The pressure is taken directly from each crankcase by a line which passes
through connections in the firewall, through the nacelle and centre section
and then forward to the direct reading oil pressure gauge on the Instrument
Panel, The o0il temperature gauge is electrically operated from a thermometer
resistance bulb in the rear accessory case of =ach engine,

031 Temperature Regulation

5. The oil temperature is automatically controlled by a thermostatically operated
oil temperaturs regulator valve for each engine, This valve is mounted at the
top of the oil cooler, When warning up or when the cil tempsrature goes below
the normal operating range, the thermostat operates the valve to by-pass all
the 0il flow past the cocler direct to the tank, As the temperature inéreases
progressively, the thermostat operates the valve to direct an increasing pro-
portion of the oil flow down into a main oil passage which divides the diffusion
0il ccoler core vertically, Small holes are drilled at intervals in this
passage from top to bottom, through which the warm oil passes out through the
core to the sides, Thus when the flow of warm oil is proportionately small,
the cooling circulation takes place only st the top of the cooler; and as the .
oil temperature increases; and consequently the cquantity of oil eirculated to
the cooler by the valve, an enlarging pattern of circulation is built up in
the cooler core from top to bottom and fully automatic temperaturs con+rol is
thers by obtained.

ISSUED: January 10, 1957, EFFECTIVE: January 1, 1957.
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OIL DILUTION

1, GENERAL

Te ensure easy start during cold weather operation; oil dilution will be
performed in engines of all Q.B.A. aircraft from September 1st to April 30th.

To standardize oil dilution, the following procedure should be adhered to,

Where propeller equipment requires that dilution procedures differ, relevant
paragraphs have been specifically headed, i,e, sub paras, C.5, C.6, D.1,
(a) and D,2 {2},

| As soon as dilution is performed at the commencement of cold weather operation,
the diluted oil will wash down sludge into the engine filters or screesns, It
is, therefore; imperative, that the filters or screens be removed at each ma jor,
stop, for inspection and cleaning until the sludge ne longer appears,

2, WHEN TO USE

(1) If the outside air temperature is between - 1°C and -18°C, and the engines
are to be stopped for more than one hour,

(2} If the outside air temperature is below ;18009 and the engines are to be
stopped for more than fifteen minutes, {See Para, E),

WHEN STOPPING ENGINES

(1) After taxiing to the point of unloading, the engines will be stoppsd for
a short time while passengers are being unloaded; etc, Head temperatures
should not be allowed to fall below approximately 52°C, since lower
temperatures may cause hand re-starting,.

(2) The engines will be re-started and set at 800 to 1000 R.P.M. (Ref. Para.
F.l),

(3) The oil temperature should be some what below 38°C. The oil temperature
should not exceed 45° C; during the dilution operation because the gasoline
will distill off at highe“ temperatures, An exception to this rule is
described in Para, E,

_ e ———— N
ISSUED: January 10, 1957. EFFECTIVE: January 1, 1957,
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OfL DILUTION

4, WHEN STOPPING ENGINES {CONT'D)

{4) Operate the oil dilution control for the following periocds:

Cutside Air Tenp, Ground Dilution Period
{F) (9G] {Min)
" Above ﬁ 25 Above =4 3
£ 25 o <10 b to =23 4
=10 to «25 =23 tg =32 5
=25 to =35 =32 Lo =37 6
Below 35 Below 37 7

{5) HYDRAULIC PROPELLFR EQUIPMENT

{a) After the first three minutes of ¢il dilution increase the engine
speed to 1800 R.PdM. and move the propeller pitch control to the
I high piteh position, Allcw the propeller to change pitch; which
will be indicated by a decrease in R.P.M. of approximately 600 or
mors, and then return, the propeller pitch control to the low pitch
pesition,. LRef, Para, F,3)

{b) Continue to c¢perats the engine at 1800 R.P.M. and close the
propeller feathering switch until a drop of 400 R.F.M. is indicated,
r Manually return the switch to the open position,

]
€3
et

Repeat operation 5 (h} presceding for each succeeding minute of
diilution,

{d) With the propeller in low pitch, open the throttle to approximately
100 RoPcMo. and piace mixture control in idle cut-off position,
Continue to hold the cil dilution valve open until the engine has
stopped. Ref, Doko (&),

{6y CONSTANT SPEED OR TWO POSITION (CONTROLLABLE) PROPELLER EQUIPMENT.

(a) After the first three minutes of oil dilution increase the engine
speed to 1400 R.P.M. Move the propeller pitch control to the high
piteh position., Then return the pitch control to the low pitch
pesition,

{(b) Reduce engine spead to approximately 100 R.F.M. arnd complete dilution
pericd,

ISSUED: January 10, 1957. : EFFECTIVE: January 1, 1957, -
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OIL DILUTION

(6) CONSTANT SPEED OR TWO POSITION (CONTROLLABLE) PROPELLER BQUIPMENT (CONT!)

(c) Move propeller to high pitch position and stop engine in normal way,
Continue to dilute until engine has stopped, By leaving the propeller
in high pitch; the propeller will not rob the engine of oil when the
"cold start" is made, Ref, Para., D.2(a)

5. WHEN STARTIKG ENGINES

1, HYDRAULIC PROPELLER EQUIPMENT

{a) Start engine in normal manner, with propellers in low pitch.

2, CONSTANT SPEED OR TWQO POSITION {(CONTROLLABLE) PROPELLER EJUIPMENT.

Start engines with propellers in high pitch and run for approximately two
minutes before changing to low pitch, If this is not done the engine will
be robbed of oil when starting.

3. 1If heavy viscous oil is indicated by a high or fluctuating oil pressure,
decreasing when R.P.M. is increased,; hold oil dilution centrol open to correct
the condition,

e Over dilution will result in a low steady oil pressure, Engine should be
ground-run long enough to evaporate excess gasoline frem the oil in order to
obtain approximately normal oil pressure,

5. Take-off may be made when oil presaure and oil temperature are steady and
approximately normal.

6. WHEN APPROACHING AIRPORT OR TAXIING AFTER LANDING

;}\ Operate the oil dilution control ‘for the following periocds:

Outzide Air Temperature Approach or Taxi
{9F) - {°c) Dilution Peried (Min)
above 0 above -18 None
0 te =15 =18 to «26 1
Below =15 Below -26 2

2. Ths 0il temperature during the above procedure should not be lower than

75 C.

| J |

ISSUED: January 10, 1957. EFFECTIVE: Janvary 1, 1957,
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ISSUED:

OIL DILUTION

WHEN APPROACHING ATRPORT OR TAXIING AFTER LANDING {CONTiD)

k]

- W

This procedure {1 and 2 above} is ‘ntended only to ensure circulation
of diluted oil through the oil cocier, and does not precludes the'raquired
ground dilution described in Para, C.

4o Since the oil temperaturs drops rapidly during the landing approach and
subsequent taxiing, the cil cooler by-pass valve will close, This traps
undiluted oil in the oill cocler unless Items 1 and 2 shove are followed.
If undiluted oil should remain in the cocler, this unit may burst during
the succeeding run up or take-off due to excessive back pressure,
NOTES
1. I? oil is required it must be added before ground dillution is carried out,
This, is before the engines are staried per Para, C,2
2o Fuel and oil pressures will decrease during the dilution period. The _
engines must not be run with zearo oil pressure, . .
3. 0il pressure during maximum R.P.M. run {Paras €,5 {a) and .6 {a) should

e

L

not be lower than 50 p.s.i, O0il temperature prior to starting the
maximun RoPcMo run should be approximately 38°C -~ lower oil temper-
atures may cause poor lubrication at high R.P.M.

On DC=3C aircraft the oil ievel should be checked before dilution to ensure
that each tank contains net mors than 20 gals, Otherwise the addition of
a gallon or more of gasoline may result in loss or wastage of oil,

After a warm-up run, during which the diluting gasoline is evaporated
(Para, D,4}, 0il should be added as required to fill the tank (total
capacity 22 gals,)

January 10, 1357, EFFECTIVE. January 1, 1957,
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HYDRAULIC SYSTEM

Yo The hydraulic system consists of the equipment necessary to operate the landing
gear, wheel brakes, wing flaps, cowl flaps and windshield wipers, Two engine-
driven hydraulic pumps; one mourited on each engine, supply fluid under pressure
to the system.

2, Hydraulic fluid is supplisd by gravity feed from the reservoir to the hydraulic
pump on each engine and then, under pressure, flows through check valves to a
common line to the hydraulic pressure regulator., The regulator maintains a
normal system operating pressure of 600 = 875.psi, The pressure in a hydraulic
accumulator and in the system itself, is controlled by the pressure regulator.
If the regulator fails, any build up of pressure in the line in excess of
100 pounds opens a system relief valve adjacent to the regulator and by-passes

i the excess fimid back to the reservoir, A hydraulic hand pump is installed on

the hydraulic contrel panel to provide pressure to operate any of the various

units in the event both engine-driven pumps fail or are inopesrative or there is
insufficient pressure, If one engine—driven pump fails or is inoperative because
the engine is feathered or otherwise inoperative, then the operative pump will
maintain the desired pressure in the system, A check valve in the line from the
inoperative pump prevents any reverse flow and loss of pressure,

3. Two hydraulic preassure gauges are mounted on the right side of ths Main
Instrument Panel, The gauge designated "Hydraulic System" in dicates pressure
from the regulated side of the system pressure regulator and therefore of the
main system, The *Landing Gear® gauge is connected direct to the "down™ line
to the landing gear actuating cylinders and indicates pressure in the lénding
gear system,

L. The hy#raulic fluid ressrvoir is mounted behind the hydraulic contreol panal
and is provided with a filler neck extending cut inte the companionway and
a sight gauges which shows the fluid level in the reservoir. The outlet to the
engine-driven pumps is on the side of the reservoir so that an emsrigency supply
of #luid, availab&e only to the hand pump, remains helow this ocutlet, The outlet
for the hand pump is located at the bottom of the reservoir. The total capacity
of the reservoir when it is filled to the top marker on the aight gauge ia_gg;
quarts; 6 quarts of this fluid are available to the sngine-driven pumps and the
remainder, 2.3 guarts, ars available only to the hand pump.

_
ISSUED: January 10, 1957, EFFECTIVE: January 1, 1957,
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QUEBECEEurATIONS] i

Pressure Regulator Vilve

13, The pressure regulator valve consists of @ cylindrical housing which
incorporates a spring-loaded piston with a ball-check at the top, which
opens or closes the passage to the inside of the plunger chamber, depend-
ing on the position of the piston. Whean there ig no pressure in the
system, the piston is forced down by the spring and the check ball is
seated, Fluid from the hydraulic pump passes through the by-pass line
and a check valve to the bottom of the regulator and our into the
system, raising the system pressure, The pressure building up in the
system, acts on the inside of the piston tending to force it upward apainst
the spring pressure. When the system pressure reaches 875 pounds per
square inch, the pressure on the piston over-comes the spring force and
the piston moves upward, pushing the ball off its seat, With the passage
to the inside of the piston chamber opened by the unseated ball, the fluid
from the pump flows into the chamber and out of the cutlet on ths side to
the return line, There is no resistance to flow through this latter
passage and the pressure against which the pump must work drops practically
to zere, In other words, the pump merely circulates fluid from the
reservoir, through the top of the regmulator wvalve and back te the reservoir.
The check valve at the bottom of the regulator prevents any reverse flow
of fluid from the pressure accumilator and this maintains the 875 pounds
pressure initially built up.

14, As the fluid is used up by the operation of any of the hydraulic eaquipment,
- the system pressure drops, When it has dropped to 600 pounds per sguare

inch, the force of the spring overcomes the pressure holding up the piston
and the ball, allewing them to return to their original position, With
the passage in the top of the regulator closed, the fluid is again directed
around the regulator and through the check 875 pounds, Thus the regulator
valve keeps the hydraulic system pressure between the limits of 600 and
875 pounds per square inch,
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Pressure Repgulator Relief Valve

15, The relief valve for the pressure regulator is mounted adjacent to the
regulater and is connected to a port in the return line and a pert in the
regulater, Should the pressure regulater become inoperative and the
system pressire increase above 1000 plus or minus 50 pounds per square
inch; the relief valve will open and allow the excess fluid te return
to the reserveir. If it is impossible, on the greund, to raise the

ﬂ pressure in thé pressure accumulater to 875 plus er minus 50 pounds by -

use of the hydraulic hand pump with the by-pass valve open, the pressure
regulator, hand pump and connecting lines should be carefully inspected
for leaks hefore flying the airplane, The relief valve may be eut of

ad justment, allewing the fluid te return to the reserveir before the

normal eperating pressure is attained, or the relief valve seat may

require replacement,

Pressure Accumulater

16, The pressure accumulater is merely a forged aluminum alley spherical
housing divided into twe compartments by a synthetic rubber diaphragnm.
Air is centained in the lower compartment under an initial pressure of
250 peunds per square inch with ne fluid in the upper compartment and
no pressure in the hydraulic system, As the system pressure builds
up above 250 pounds; hydreulic fluid ferces the diaphragm dewn and
flews inteo the upper compirtment, When the pressure reaches 875 pounds,
the accumulater centains appreximately 5 quarts of fluid,

17, The purpese ef the accumulater is te furnish a mean ef storing energy
in the hydraulic system for use when the pumps are ineperative and te
furnish a reserve supply ef pressure fluid which is instantly available
in case fluid is drwwn frem the pressure system faster than the pump
can replenish it, When the landing gear is lowered, the weight of the
gear and the air lead on the gear caused it to drep rapidly. Witheut
the pressure accunulater, the delivery of the hydraulic pump ceuld net
keep pace with the demand ef the gear and & vacuum would be drawn
somewhere in the system., This would tend to draw air inte the system through
packing glands; etc, The pressure accumulater pravents this fraem
occuring by immediately discharging its fluid inte the system. Then,
when the gear is dewn, the pump merely pumps the reserve fluid back into
the pressure accumulator.

ISSUED:  January 10, 1957. EFFECTIVE; January 1, 1957.
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Hydraulic Hand Punp

The hydraulic hand pump is ef the double acting reciprocating type supply-
ing pressure with each streke of the handle. The pump consists of a pisten
assemble operating in a stegl sleve which is screwed inte an aluminum alley
housing., ©On the upward streke ef the shdn pump handle, the piaten assembly
moves forward, fercing the hydrauliz fluid in the forward chamber of the
punp out threugh the discharge pert inte the system and drawing fluid itite
the aft chamber ef the pump, When the handle is pushed down, it meves the
piston aft, This causes a ball in the pisten assembly te unseat, forcing
the fiuid frem the aft chamber ints the ferward chamber and eut te the
systen,

Hand Pump By-Pass Valve {Shutt -~ Off Valve)

The hand pump by-pass valve is lecated at the bottem of the pressure
regulater and sxtends out at approximately the center of the hydrauliz
contrel panel, It serves merely to furnish a by-pass around the check
valve in the main pressure manifold in the event it is desirable to pump
up the pressure accumuiator by hand., Such a precedurs would be desirable
enly when the airplane by hand. Such a precedure weuld be desirable enly
when the airplane was on the ground and the engines ineperative, In flight,
the by-pass valve always remains ciesed, and, in the event ef a pressure
failure, the hydraulic units are actuated directly frem the hand pump.

The valve contains a very small bleed hole threough the valve. plug fer the
purpese of relieving any sxzess pressure built up in the pressure manifeld
by thermal expansion of fluid in the manifold. This bleed hole is small
enough so that it dees not a ffect the operation of the system with the
hand pump.

R N A
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Brake System - Description

Two individual systems allow either brake to he applied independently

by two brake control units in a single housing., Application of toe pressure
on the rudder pedals transfers the force to the rear end of the "Tuning
Fork™ lever on the brake control valve, rotating it about its hinges and
forcing the brake valve piston upward, This action allows fluid under
pressure from the main hydraulic system to flow to the brake, When the toe
pedal is released, the fluld pressure in the valve, assisted by the spring,
forces the mechanism back to the neutral position and relieves the brake
pressure through the return line,

The parking brake mechdnism is merely a lock for the brake mechanism which

will hold the brakes in the operated position. To set the parking brake,

the brake pedals are depresged the full extent of their travel, and the parking
brake control, located on the aft face of the control pedestal is pulled out. .
The force on the pedals is then removed, leaving the pedals in the operated | = "%
position with the brakes applied, to release the parking brake, a slight '
pressure is applied to the brake pedals and a spring releasesthe lock, It is

not possible to lock or unlock the brakes on each wheel individually. The

brakes on both wheels must be locked or unlocked simultaneocusly. .

., Brake Control Valve

The brake control valve consists of a cast aluminum alloy housing which
contains two piston chambers with pressure inlet and reservoir return ports
in common, and separate ports to their respective brakes, A system of
levers connects the pistons and brake pedals, adjustment being made for
torrect operating pressures by high and low pressure screws located under-
neath the valve,

Operation of the brake valve is as follows: Application of to® pressure to a
rudder pedal works through a seires of levers causing the corresponding
piston and valve operating pin to move upward and raise the ball from its
seat, connecting the hydraulic pressure line with the line to the brake,
Fluid will flow to the brake line until the pressure in the brake line

equals the pressure from the pedal holding the piston up, at which point the
piston and pin will be forced down, allowing the ball to seat and relieving
the brake drom any further increase in pressure, There is no noticeable lag
in this operation.

'January 105 1957. EFFECTIVE: January 1, 1957.
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24, When the pressure on the pedal is released, the piston moves down, and a
fixed pin mounted through a slot in the piston unseats the valve operating
pin, As soon a3 the piston and pin are separated, two holes in the pistan
are uncovered and the fluid fiows out the return port and back to the
reservoir, relieving the brake pressure,

Landing Gear System

<25 The landing gear hydraulic system consists of a control valve, and an
actuating strut and a beost cylinder on each gear, When the control valve
handle is placed in the UP position, fluid under pressure from the hydraulic
system is directed to the bottom of each actuating strut, forcing the piston
and piston rod upward and pulling each gear into its respective engine
nacelle. This action is assisted by fluid from the UP line flowing into
the lower end of the boost cylinder, The return fluid from the top of the
strut is directed through the control valve into the return manifold. There
is no mechanical means of locking the gear in the retracted position and it
must he held by the pressure of the fitiid in the lower end of the strut.
For this reason, the control valve handle should be kept in the neutral
position while in fiight, This position of the valve blocks off both lines
from the struts; thus keeping the pressure in the strut and holding the gear
upl

26, When the control handle is placed in the DOWN position, fiuid under pressure
is directed to the top of the strut and the bottom is connected to the raturn
manifold, The gear is retarded from dropping too rapidly by suction of air
through a small hele in the upper end of the hoost cylinder, When the gear
is fully extended, the pressure in the top of the actuating strut builds up
to the full hydraulic system pressure, A pressure gauge is installed in the
landing gear down line which indicates the hydraulic pressure in the top of
the strut holding the gear down, The gauge is the forward gauge on the right
side of the Flight Compartment adjacent to the First Officer's seat,

27. The landing gear hydraulic system is not provided with a means for compensating
for temperature changes in the fluid, Thus, when the airplane is left standing
on the ground for an appreciable length of time, the landing gear control valve
handle must be kept in the DOWN position., This keeps the landing gear system
connected to the pressure and return manifolds and allows the pressure bleed
in the hand pump by-pass valve tc prevent escessive pressure in the landing gear
down line dus to temperature changes,

L—-l - e P TR —
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Landing Gear 3elector Valve - Description

28, The landing gear gelector valve is a rotary type valve which directs fluid
pressure to eitherrend or the landing gear actuating cylinders, or the flow
to the cylinders may be blocked entirely, When the contrel valve handle is
in the "NEUTRAL® position,; both ports to the actuating cylinders are closed,
When the handle is moved to the *UP® position, the pressure manifold is
connected to the DOWN line, When the handle is moved to the DWN position,,
thesae connections are reversed.,

29y The control valve handle operates in a nofched quadrant and it is necessary

to 1ift thehandle slightly to move it from one positien to the other, The

landing gear mechanical latch is connected to the landing gear control valve

by a rod, and the catch and shoe mechanism on the control valve is designed to

H that the landing gear mechanical lateh control handle, located on the cockpit [ -
floor, must be raised to the ®LATCH RAISED® position before the landing gear
control valve handle can be moved to the "UP® position. The operation of the
landing gear safety latch device is fully described in the Diagram, Page
of this Manual,

~

30, Should the latch control handle be moved to the ™LATCH RAISED" position before
extending the landing gear, the gear will lower, but it will not latch, since
the dog which holds the latch down will not spring into position., If this
occurs the dog may be tripped manually by me®ins of a small knob attached to the
dog, whieh is located at the pibot of the landing gear control valve handle,
It may also be tripped hy moving the control valve handle "UP* slightly which
will trip the dog, 1If this is done the gear may partly retract, but it is
not necessary to wait for the gear to completely retract, Return the handle
of the "DOWN™ position and complete the extension in themormal manner,

Landing Gear Actuating Strut - Description

31, The landing gear actuating strut consists of a chrome molybdenum steel
cylinder and a piston assembly, The upper end of the cylinder attaches to
the nacelle structure and the lower end of the piston rod attaches to the
landing gear upper truss, Fluid is directed to either end of the strut by
setting the control valve which causes the piston to move, extending or
retracting the landing gear; as is desired,
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