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The follo,JinJ s ,:stcl!J :is proposed to rep"l:.,ce the exi:: ting con­
stant deli very p:.mp 11 6 systen, now used in tr,e utility hydraulic 
system. mhe reason for proposirig t h i s chanbe to the pumping 
system is so th&t the rad&r scanner system ruay be driven from 
the uti l i L~· l: J draulic system inst e ad of fr :JLt the flying control 
system as it is now. 'l'his chBnge will improve the reliability 
of tr1e "' 1C h;'i nau lic s ystem. '~ he current utility hydroulic 
system is b p"ess- regulated tJ?e and is no t suitable to drive 
a continuo1,s ope "«-'::i ric:, system such as tbe sc cinner. 

This proposal uses two, ?0 gpm variable delivery dual pressure: 
range pumps. ~hese pumps are capable of pumping on low ran~e 
(1000 psi) for sc&nner opera~ing and on 4000 psi(high range) 
for landing gear, armament, etc. 

HETHOD 

Under normal flignt conditions the pumps will be on low pressure 
range and the radur scu.nner will receive oil directly from tile. 
pumps at 1000 psi, for landing gear, armament etc. operation 
4000 psi is demanded on selection bnd cancelled to 1000 psi on 
completion of cycle. 

When the pumps are on high range the fluid to the scanner passes 
through a pressure reducing valve and the pressure is main­
tained to the scanner at 1000 psi. 

3. oPi,;BA'T'ImJ OF' DUAL PRESSU"9."S DANGE P~PS 

The Vickers variable displacement, dual range pressure pumps 
used in this system can be switched from low range (1000 psi) 
to high range (4000 psi). 

Refering to Fig. 2 

In normal fli~ht, 90 psi will be acting at 1 D1 and 1000 psi at 
'A'. This will yield a throttled pressure at 1B' which controls 
the movement of the pump yoke. ~he result of these pressures ' 
at 1 D1 and 'A' will position the pump yoke so that the output 
py-essur,~ will --ern.:in at 1000 psi. 

Positioning 
circuitry. 
p~essure is 

of the pump control valve is through electrical 
Then the pump control valve is ener 0 ized, pump 
fed to port 1 D1 resetting the ~pfing in the dual 

~ •. ~ 
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3. OPE"RATIO'; OF DUAL Pff!<;SSUR.;; RMWE Pmws (Cont'd) 

range control valve. A higher pressure at 'B' is now 
required to put the dual ran 6e control valve spool in 
equilibrium, thus raising the pumping pressure to 4000 
psi. 

4. ESTD/AT'ID '',lUGH'T' A"l'ALYSJS OF P110POS"SD DUAL RA'IGE SYSTEM 

The followin 6 is a list of items which have been deleted 
from the old system and a list of items to be added to the 
proposed dual ranbe system . 
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Deleted: 

2 - Pumps 7-1958-21 ~ 16j 

l - Pressure ~egulator 7-1958-51 

l - By-pass Control 7-1956-353 

l - ~herrnal By-pass 7-1956-383 

l - 5" (j Accurnuh,trJr 7-1958-185 

l - 200 cu. in. Accumulator 

Added: 

2 - Pumps - v~~iaole Disp. 7ickers@ 32J 

2 - Check 'Tal·1es 

l - Pressure ~e~ucin~ Valve 

1 - Ther~al By-pass 

l - By-pass lelief Valve 

l - Pump Control v~lve 

TOTAL 

3 of 
T 

- - -+-­
I 

+ 
t-ttKf.:D n'r I 

- t 

~·;t. 

32.0 lbs. 

5. 5 

3.0 

1.9 

5.0 ( incl. oil) 

18.0 (incl. oil) 

65.4 

64.0 lb, 

1.5 

l. 8 

1.0 

1.5 

1.0 
70. 8 

D F. 

[ AT E. 
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Deleted: 

1 - PuPlp Vickers 'Jo. 3}09-25 

1 - T'lri•, Cont:rol V,;lve 601737 

1 - Ched~ 'Talve 

1 Stop Valve 

1 - N2 Cha:rte Valve 

1 - 80 in. Accu□ulator 

l - ~eservoir (n.c.A.) 

Added: 0 

Total ~eight added to Utility System 

Total weight delet ed from Utility System 

Net we ight added to Utility System 
Total weight deleted frolli Flying Controls 

Net weight saved to A.IC - 20 . 9 l bs . less wir in 6 • 

c mrc LU s IO 'J 

Wt. 

2.10 

4. 90 

. 60 

. 40 

1.00 

. 75 

8 . 25 

8.30 
26.30 lbs . 

70 . 8 lb. 

65. 4 

2,4 
26.3 lbs, 

04.T E 

1. The int roduction of a dual pressure r~nge pumping system in the 
utility hydraulic systeLl wi ll result in a lighter a ircraft 
hydrLulic system (?0 lb. wt . saving) and nine less hydraulic 
it ems of equipment . 

2. 

3. 

As described, the system will not cater for the nitrogen com­
pressor power under di~cussion for the I~ guid~nce system . 
It .:ill be possible to prQvidc this power without a major 
change in concept. 

The missile extension time will be changed as shown in table 
below . 
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3. (cont',:!.) SEC ET 
Current Proposed 
System System 

' 
Door 1peri i ng 'rime 0.5 sees 0.5 sees 
J,ti s s i l e J>;xtension 'Tim~ 1.5J sees 1. 85 sees 

4. ".'he 11tili ty cu1::ye:1sator size will nave to be increased due 
to the larger fluid capability of the system. Sstimated volume 
i'equir ,:;d 1,J50 cLbic i 1ches. 'Tl h e eAistinL volurr.e is ?35 cubic 
inches. 

5, Bquipment - requirements and deve lo p~ent 
rumps mhese yumps wi ll be the same as the flying control 
pumvs wi tl1 the audi tional dual ran 6 e mod i fication . 

Rel',ainir. 6 v;_,lves v re o" a conventional type. 

6. It is anticipated that the existin 5 uti l ity heat exc han 6 ers 
can "ie us,2d wi -'- h)1,t c:han 6e ct n r:I that the sec tion of the n. C. A • 
heat e~changer now used for the scanner mat be deleted. This is 
no'.1 unde~ s ti..;. iy . 
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