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SUMMARY 

The PBFS-6H-50-2V Filter Separator met the water and solids 

removal performance requirement of MIL-F-8508 A ítt tests 

conducted at the Briggs Laboratory. The subject evaluation 

was conducted at a flow rate of 50 GPM with Jfbtor (Bose) /Moline. 

The subject tests were conducted in compliance with Contract 

DA 19-129-QM-1458 of Quartermaster Corps, Research & Development 

Laboratories at Natick, Massachusetts. 
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Object of Test : 

Contract DA I9-129-QM-I458 states as follows: "The contractor 
shall design, fabricate, test, and deliver to the Government, 
portable petroleum dispensing kits, electric drive, for tract 
vehicles...". In accordance and as a part of the test on the 
petroleum dispensing kit, the ensuing report covers the filter 
separator performance test on the PBFS-6-50-V2 filter separator, 
as well as the flow test and electrical readings taken from the 
tests. 

Description of PBF3-6H-50 Filter Separator : 

The PBFS-6H-50 filter separator is basically a single stage 
horizontal unit, having an overall length of approximately 
36" and a diameter of approximately 12". 

The dispensing kit consists of a centrifugal pump and motor 
in which the pump impeller is submerged in a fuel well just 
below the inlet to the filter separator. The pump is driven 
by 28 volt d. c. motor and is capable of delivering 50 GPU of 
aviation gasoline fuel through the filter separator. On the 
inlet side of the filter separator the dispensing kit contains 
a 4-way four port aluminum valve which is designed to direct 
flow from the fueling tanker to engine supply or from the 
storage tank to the tanker. The entire dispensing kit assembly 
is mounted on a steel base and includes a utility box for the 
storage of accessories. 

The filter separator itself contains three filter - coalescer 
elements, which are 28" in length and approximately 3-3/4" in 
diameter and with a flow direction from the inside to the out¬ 
side. The model A-1826 element was used for the official 
qualification testing. This element is made of a molded fiber 
glass tube with dual densities. Each of the three elements is 
surrounded by 100 mesh Teflon coated screen spaced radially 
approximately 1/2" from the outside diameter of the elements. 
This screen is designed to collect the coalesced water droplets 
and direct them to the water collection sump at the rear of the 
filter separator vessel. The vessel itself is equipped with a 
sight window which enables the operator to detect the water 
collection and to drain water manually. The inlet to the filter 
separator case is located at the foreward end of the vessel and 
the inner chamber is accessable by means of removable head with 
a victaulic coupling. The vessel outlet is located in the main 
body of the filter separator vessel at the foreward end and on 
top of the filter separator. With the submerged centrifugal 
pump the entire pump pressure is applied to the submerged chamber 
where the fuel is forced upward through a slot opening into the 
inlet chamber of the filter separator. 

The solids are collected inside of the filtering media and as 
previously mentioned, the coalesced water droplets are collected 
outside of the filtering media in the 100 mesh Teflon coated 
separating membrane from whence it is directed to the vessel sump. 
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Test Equipment and Procedures : 

The PBFS-6-50-V2 filter separator was evaluated in the test 
facilities as shown in the attached sketch. Power was made 
available to the d. c. motor by means of a 28 volt d, c, 
generator - converter unit. In order to maintain the 50 GPU 
flow rat© to the filter separator and test system, the motor 
voltage had to be held constant at approximately 30 volts as 
the differential pressure built up by the solids retention in 
filter separator elements created a heavier load on the motor. 
In all of the tests conducted on the subject dispensing kit 
the average required for the d. c„ motor was recorded at each 
sampling interval. 

Two sets of tests were conducted, both using the procedures 
under M1L-P-8508 A. The first set of tests were conducted 
with the Briggs Model A-1056 element which is 14"’ in length 
and is composed of pre-densifled 2" fiber glass discs. This 
is the standard Briggs type element which has been supplied 
for several years to the U. S, Air Force, U„ S„ Navy etc.; 
since the Model A-1056 element is 14" in length, 2 of these 
elements were used per canister. 

Ihe filter/separator kit was also qualified with our latest 
element development which is a one-piece molded fiber glass 
tube. This element was our part #A~1826 wET^TTwas 28" in 
length and which, therefore, required only three such 
elements per unit. This latest fiber glass element develop- 
ment is a definite improvement over our present elements and 
the A--1015 which was used in the original test. 

For some time now we have been developing an improved fiber 
glass element to replace the present fiber glass elements 
we manufacture. 

This research program has been directed to accomplish the 
following purposes: 

1* To reduce the cost of the present element 

2. To improve the performance of the present elements 

Considerable success has been obtained from this improved 
element program in that two of our newer elements have now 
been successfully qualified for use by the Navy, 

Under M1L-F-8508 A the first test conducted in the procedure 
consists of a 2 hour blank run and pressure drop calibration 
test. These runs were conducted at a main fuel temperature 
of approximately 80° F. and are designed to establish the initial 
contaminant level in the filter separator test system by analyz¬ 
ing a series of 8 effluent samples taken every 15 minutes over 
a 2 hour test period. Also, during this test the pressure drop 
is recorded at various flow rates from 10 to 50 GPM in order to 
establish the pressure differential per unit of flow through 
the filter separator case. 
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Following the blank run and pressure drop tests, a 0.5% water 
run with 272 mg/gal of AC dust was conducted on each type of 
element as previously described. This test is conducted for 
a 2 hour period during which time the pressure differential 
cannot exceed 15 psi. Effluent samples are taken every 15 minutes 
for millipore solids analysis and for water analysis by the 
centrifuge method.. At each 15 minute interval the pressure 
differential fuel temperature, inlet pressure, and the motor 
amperage were recorded. Following the 0.5% water run a new 
set of elements was installed and a 3.0% water run conducted with 
the same solids add rate of 272 mil/gal. The effluent samples 
and the other data is recorded on this test in the same manner as 
the 0.5% water run. 

The first 2 hour test cycle consisting of the blank run and the 
pressure drop requirement is conducted with uncontaminated fuel 
with the 8 effluent samples being averaged for solids content. 
This average is then used as a correction factor for the effluent 
samples of the 0.5% and 3.0% water run. The effluent samples were 
analyzed in accordance with paragraph 4.5.6.4.3 of MIL-F-8508 A 
with the exception that the effluent solids content was determined 
by the latest method of millipore analysis. The procedure specified 
by MI1.-F-8508 A requires centrifuging for solids and water. However, 
the later military specifications are all requiring a more accurate 
millipore filter method for determining solids content. Since this 
methoa is more accurate and less time consuming, it was used for 
the official analysis rather than the centrifuge method of 
MIL-F-8508 A. 
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Discussion of Test Results: 

Mr. John Perry of the Quartermaster Research &, Engineering 
Center, Natick, Massachusetts, visited the Briggs Plant on 
the 16th of June, 1960 and witnessed the test on the 3% water 
and 272 mg/gal AC Dust using the Briggs Model A-1056 element. 
At that time the Model A~1056 element was shown to Mr. Perry 
along with the later Briggs Model A-1826 molded fiber glass 
tube element. It was explained to Mr. Perry that we would like 
to try this type of molded fiber glass element in the PBFS-6-50-2V 
unit as we believe we could meet the requirements of MI.L-F-8508 A 
with this element and that it would represent a savings in cost 
as well as improved performance over the Standard Briggs A-1056 
element. Mr. Perry stated that this would be satisfactory with 
him if we made three of the Model A-1826 elements and tested them 
in accordance with 8508 A and reported our results to his office. 
This explains the reason for conducting the MIL-F-8508 A test 
with two different types of elements. It is the intention of the 
Briggs Filtration Co. to incorporate the Model A-1826 molded 
fU-er glass tube element as the standard which will be used with 
tue subject filter separator. 

At the beginning of the blank run and pressure drop test considerable 
difficulty was experienced with contaminant being picked up from 
the 2" hose which was to be used with the Petroleum Dispensing unit. 
It was learned upon investigation that the hose which had been 
supplied to the Briggs Filtration Co. did not conform with the federal 
specification ZZ-H-471 A, which is required by the subject contract. 
The hose was initially used and contained a neoprene lining rather 
than a Buna N lining as is required by specification ZZ-H-471 A. 
This deficiency was corrected by ordering replacement hose directly 
from the factory which contained the Buna N lining. Upon replacing 
the hose the fuel samples cleared up and the test could proceed in 
accordance with MIL-F-8508 A. Both the 3% water run and the .5% 
water run (combined contaminant runs) indicate from the pressure 
drop vs. time graphs that the ultimate life period of the PBFS-6-Õ0-V2 
is considerably greater than that required by MIL-F-8508 A. At the 
same time that the filter separator was being evaluated a new 
pressure differential gauge manufactured by the Rochester Gauge Co. 
was evaluated along with the unit. This gauge indicates a red 
changeout indicator at 8.5 psi. The 8.5 psi differential pressure 
changeout provides a safety factor of approximately 2 to 1. 



Conclusions; 

sîtisfïôtÔÎÏÎv Jî L?Ïh“S ï0deî pbfs-6-5»-V2 filter separator 
mênts of’atiban« Vîîi!8 *ïd wat6r reinov*l performance require- 
iãstalled ím m?î°ragî!,oUnSA 1116 PU"P ""O 8«— 
anhîoÎï d ^f11. satlsJ®ctorily deliver 50 gpm fuel flow rate to 
of 36?2 llll. a VOltaffe °f approximately 32 volts and an amperage 

Recommendations ï 

It is recommended that the Briggs Model PBFS-6-50-V2 filter 
be accepted as a satisfactory unit for installation 

ia Petroleum Dispensing kit for motor gasoline service. It 
be aîeonÎeïther r®f0™“deJ that the Briggs Model A-1826 elements 
be accepted as satisfactorily meeting requirements of MIL-F-8508 A 

íh«! íb» rate 0f eaoh• These eleinents should be changed 
ôï! J? Pr®fs“re differential reaches 8.5 psi or at the end of 
one year, whichever occurs earlier. 

-10- 



Qi 

/*\ VO ^ 

§ 

K ^ 4j V 

^ Î § 
5^¾ 

\D 
feCXj 
Í 00 

(V kJ ^ 
l> UJ 

Uj - 

u ''C t? fu tu rt ^ 
ISii n 
%\ "- 1 Ct k 

</> 

U _ z z 
S 0 4» 

eg 3 
¡7^ ¡2 j| 

= u 





V 

""■pffiiwfwiW.. 

• t 
yr* 

r A* 

VoV 

^ ..o í/r / ^ / ¿/C/37j?A’ 
CLAMP'S , /00 /í' 

6 <■''') J!!QfNG REEL R 

u/cfi' i / ■;<-o/juca Fnrtm 
!.IT ¡V-V/./7 F/ii/NG ZEH!CIE TAbJF) 

LT WHEN- HtLiNG TRUCK 8A05) 

9) 

8) 

DISCONNECT F/rriNG ‘ 
ifj WHEN F'LUNG TRUCK SAGS) 
■£ 1  K‘ ^ ¿ /0/6" l/Ä76i£ ' W A/A' ) 

//0S¿ COILED TOR 
SrCKAGE, ,,, 

..i:, , 

EAlARATQfif l/ViTN,0UT 
MC/';; life/ /«X” ifO... 

. tfivÆ^aajwg - "j - I 





/ ' 
"'IP'. ' 

MMW* íllHH^Nwhl^íw^i-^INlUftWWij 

, WÇtï? 

GA-/34 8-» 
E.C, No. ij;t. 

——  —    - —«-*  ..... 
ALTERATION DATE' tt¥ 

' 'H 

a 

5' 

Mi$€, REVISIONS COVRAMt P/MERsbii/i ffil-) ¿ • »ff, c 

GtMf-MJ .V '1: /[ IN h L¿<ÍS ■ *Xjt. 
leíp 

íp.,, ■C SCVtU L'At.'il /7 1 All A i ALl f 5 1 • "•V Y i ! 11«‘ S’St.iOL 431, »<::« i 

•Hi// 1.// V/A/O CY(. : \ i A'Ai C U>MU. ■■'MS \wt P’A,'K / R/p x ¿ ílíf 
r ) *CPI, s • ¿ 7 ' ./ , i i t r ‘ \ * vi k ; t j ACéd C 6 R Uéf 

/ wAr> ‘4*. - 7 t P ENl/to 'xtU LNO (a: tJ->u 7 i it m Ti) C 6 A, *õ*$ 
r 

Ô 

Rlv/.tf' r‘L'rv &rx AOU 1' HAST NL CCi r E T 
. —.. 
/.V -F/.. C (¡» ,¾. 

L...*.,, i'ÍÍÍ'ljlL, 
LM * G Ao t \A//r ccf 7 Nnh 3 C'/t '* lUUvf 29 éC C (¡> ft, 

H Ctf-kCrr /.- S-tUUD UL’fk-NAU tit Mit!! A-16 7 7 7 ■■/S'Ai C 6 A 
••"“I '""t. 

J '! ’ fOU /UN'if ■ CM", . L; T /14 -j 2C^« os ft f • 

NOTE'S; 

(.WORKING PR ES SUR £ 
1. TEST PRESSURE 

75 P.S.I' 
'2 5 R SJ 

1 ELEMENTS, BRIGGS FIBERGLASS PART NO. A 1015,6.REQUIRED 

Al, Ti RJ NC Ç i F; t A Í N T, fc P IG G S MU Ut, G Í i b E R G t A S S PI HO, A 103 S», 6 RJE^P, 

4 UN/ T <ïEfJGNEÙ ro me T PFkfüRMANCe R£'/3(Jm£MENr$ 

of M/¿. f S508 A. 
s, wétGfiT. DRY • APPRQK. 34L> LBS WLTU APPRO K. 4 45\l8Si 

O UNI T DESIGNED 10 FIT WITHIN ALLOWABLE ARE A349''H/GHr 

30' WIDE ANU 0 3 "LONG. 

7 //// fûu OA fKjG / 7CMS ARC rj UE RüANiOHCU AS ACCESSORIES * 

NOÑ AUTOMATIC fUEUNO HOSE ROZZlE , ÜPW * /90 . 

wnH ORT $-f33 -B coupler 
i 

[ 71) Oui Z ■ X ¡ y¿ " COUPEE R A 55 V. , OPW * Tl ~ QR OR âQ, 

'18) OR T Z * HOSE K\ ¡5 1 LO, PER FED. SPEC, A, CU., Rfí^ ^ 

».. 

(lé) OPE l¡/¿ 

ONE FEMALE COUPLER ¿ ONE MELE AUAPTÚP 

om tU'»aie X ao' LQ. p£k rea,sAttmNx^+yii., 
x.' 7' ONE FEMALE COUPLER 4 ONE MALE MmpTQR 

4( "T .j,:¡|.,"i |Tt 

(gO) ONE ELECTRIC CABLt ., JÖ 'maf^NNECTtORS] 
. PUMP MOTOR 4 POWER SUPPLY LON rJZtífKE 

■ G" 
1111 .. 

'lifl'.f; 

‘'((.flli'1' 

:r'if 

li* §' 4 

\ON£ l1/^ DUST CAP, OR 

(gpCWE Z " OUST PLUG , OPW * 634-P OR EQ 

A (89) ONE SPARK »'LUG M RENCA rOR REM NiNC COVER 00¿r(lT£M 93ÎM, 
A-Xf • . 

7 ) ,0 V/- B“ AUT' V ’V it M PEN CM 
' -U 

'1\ e\ tit)on* ' > Vr open evo wrench tor pump bcltríg. ■ 
" M -Uf AUAprnR , (>Pa $ CHi’P Op EN. 'írT:.: 

,1 

) /1 /iC 
1 " ' ' JlniilL 

ï NE '2, PL4ST CAP , o.PW P H>4 -B OR - &Ä* 
'7 



!/</ 'Y/ 





■■■' i 4 ' i ' 

.:;e. 

... ' . "/ ..X 
f í í .j 

..' ...,,, .. \ X 

. 10(:,, NTXFfCA'NOW Pt,,ATe 

-V • 71 • 

I ..i;::)/.. .. 
¿VA* A' //¾ *; 

...-Il^. 

/./.A7ÍM£' ... STfiCM/bJG 
.'' '¿/Mi 7.,3"' fiídíN 

'^«lWi..i 

V 

/ 

. V 

juf A 

‘f.^t4í 

,>*nJ 

l'V f\ T E P 3y WP 

SlíiH r GLASS. 

'»''•HH»'1"".......•“ipMi"1" 

..^Hi<!|IMNHI|*i|l|i^.'lllAlillll*»MWM^!WH4l|H)titlBW .... 

!á " 7" ff r r/A/c 
P* f'OA; JSmAA^i O/' HVS£: NG¿*<£ 

J,4 

I K- ^ 

e: 

24 

.<Aw u-'/r// A 
MMMííO. ¿’ÖL7'« .^ 

■ IVatiP sump (/6) 
DRAIN 

VÂ'VLV: 

, A-/7&4 

.— 

J. æsr ""m 

H 

7 ¿.i 

,, , 

1 : • 
■ 

v¿/". 

' If— 
' 

i REMOVE ALL SHARP BURRS AHO EDGEJ 

DO NOT SCAt*E - WORK TO DIMENSIONS 
—..am.. ... |«I> 

UNLESS OTf 

ä I 

FRACTIONS ± 

T* 

FIE D, 0UFENSIONS ARE IN INCHES 
LIMITS dN 

DECIMALS 1 AN< 
4—- 

êlilG 

w. 



... ,M ¿i 

V'a .t ‘/íít 

.. <£ "'í-íi.. 7" ¡."/r/.' , ..Il. 

': • ■■ , . / • •' •* V ■ i. •a;. ■ V 

■ ■ / ■ '/ .V 

.:-1,.::-/-/::(- «BCW „ 
■il 

.. .g"/p/- .. 

,l::> /U¿ / ■ 4/ r0 ),1/://./y.... ¡. 

/0 ' i/,v '|||J' / *z" -‘¡ô'-i" .,:.(1, ....'£'£) |. '!/"/ :.. ... ...- , ¿/¿//j _ ¡.¡ÿg\ 
. .y 

1 


