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. Mechanical Equipment File Cover Summary Sheet

Equipment Type: Positive Displacement Pump MEQ Prog No.: M-374

Lo R

Manufacturer/Model No.: Hills-McCanna %o./McCanratrol P/D I Model
No. J1-15087-10 (See Appendix A No. 1)

Safety Function:

The Containment Spray System is an engineered safety featured system
to remove fission products and to reduce pressure and tem perature in
the containment fol owing a LOCA. Radioiodine in its various forms

is the fission product of primary concern in the evaluation of a LOCA.
The pump injects hydrazine into the Reactor Building Spray System to
remove airborne iodine resulting from a LOCA.

Operation:

Hydrazine addition to the Reactor Building Chemical Sprav Solution is
acc:m;l;s 1ed via injection from the Hydrazine Positive Displacement
Pump which takes suction from the Hydrazxne Tank ané discharges to the
Containment Spray System Header. This operation ensures removal of

Eovrmm o T

‘1oc1r.f: rom the LOCA Containment atmosphere.

Qualification Status:

The Containment Spray System Hydrazine Addition Pump Packing must be
replaced with a material which has greater radiation resistance
properties than the presently installed Teflon TFE to maintain a
forty (40) year qualified life including a two (2) hour post accident

our
s K] > - - = S Lasr W W . 1
condition (See Arvendix "2 s No.: 11)
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MIDLAND UNITS 1 AND 2
FQUIPMENT QUALIFICATION SUMMARY
COMPONENT DATA AND ENVIRONMENT SHEET

e —

EQUIPMENT 1D NUMBER  1P-041A PARAMETEN Normal LOCA
TOESTWIPTION  Positive Displacemeat Pump T OPENARICITY PEAIDD atl Years 2 Hours
SENVICE Airborne Figssion Product Removal SAFETY FUNCTION N/A Remove lodinge .

A. TEMPERATURE F)
B. PAESSURE

MANUFACTUNRER. il ls-McCanna
MODEL NO 1= 15087-10P

g | AR

SYSTEM BER PO NG M-374 EFQS NO: M-174 C. HUMIDITY PENC RN 0H-100 100

noomMm no 026 BLoG: AX  ELEVATION 568 0. RADIATION RADS) h.6GED6 1.7E0S : &
OPERATING CYCLES N/A NONSEISMIC VIBR: NO E. SPRAY N/A N/A

AESPONSE SPECTRUM FIG  Future use F. SUBMFROENCE N/A . N/A

LOCA Yoo msue: NO SAFE SD  NO

MELB QUTSIDE i NO A, ACCURACY N/A N/A :
NOTES H. NESPONSE TIME N/A 1.15 sec

L

EQUIPMENT 1D NUMBER PARAMETER

T DESCRIPTION nign™
SERVICE: ___ SAFETY FUNCTION
MANUFACTURER A. TEMPERATURE IF)
MODEL NO 0.  PRNESSURE
SYSTEM PO NO: EEQS NO: C. HUMIDITY (PERC NH)
ROOM NO ALDG: FLEVATION D, HADIATION tADS)  *
OPERAYTING CYCLES: NONSEISMIC VIBR: E. SPRAY
RESPONSE SPECTRUM FIG: F. SURMMEARQENCE
LOCA: MSLB: SAFE SD
HELD OUTSIDE RD G. ACCURACY ? e
NOTES M NESPONSE TIME L

Imuwusm 1D NUMBFEN PARAMETER
DESCIUPTION OPERARILITY FERIOD
SERVICE SAFETY FUNCYION

J MANUFAC TURER. A. TEMPERATURE IF) .
MODEL NO B PRESSURE
SYSTEM rO NO EEOQS NO C. HUMIDITY IPERC AM)
nOUM NO BLDG: ELEVATION: D RADIATION RADS)
OPERATING CYCLES NONSEISMIC VIDR £ SPNAY
HESPONSE SPECTRAUM FIG: F. SUDMERQOENCE
LOCA MSLD SAFE SD:
HELE OQUTSIDE A . ACCURACY
NOTES W RESPONSE TIME




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION SHEET (1)

TC-Test of Vital Components, OE-Operating Experience, AN-Analysis

(2)

Qualified _ without exception Y with exception (See MEFCSS, page 1)

TYPE OF EQUTPMENT: Positive Displacement Hydrazine Pump
MANUFACTURER: Hills-McCanna (See Appendix A, No. 1) PROGRAM NO.: M-3174
MODEL NO.: McCannatrol P/D T Model J1-15087-10
EQUIPMENT APPLICABILITY: ACCEPTANCE _REF . PACE (S)
Model Qualified, Configquration and Interfaces Match Installation ¥ Apdx.lg. .
‘O'
EXTERNAL NORMAL OPERATING CONDITIONS
REQUYRED QUALIFIED ACCEPT. meTHop (1) REF. PIGE (S)
(2) (2) Apdx. A g
QUALIFIED LIFE 40 years 40 years = Y AN No., 14
RESPONSE TIME N/A N/A N/A N/A N/A -
ACCURACY N/A N/A MN/A N/A N/A N/A
(8} 0 Apdx. A
TEMPERATURE, MIN. 50 F 50°F Y AN No. 9 -
0. s Apdx. A
TEMPERATURE, MAX. 10477 104°F 3 .y No. 9 3
TEMPERATURE, AVE. N/A N/A N/A N/A N/A N/A
PRESSURE ATM ATM Y AN i,\p(Tx .« A ~
Ds. B
HUMIDITY, MAX. 100 100 Y AN Apox. A .
No. 6
TID (RADS) 6.6E06 6.6106 v AN Apdyr A £
No. 7
OPERATING CYCLES N,/N\ N/A N/A N/A N/A N/A
(1) Qualification Method Symbols: TT-Type Test, PT-Partial Type Test,




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION SHEET (2)

ACCIDENT ENVIRONMENT : LOCA X MSLB HELB OUTSIDE RB N/A |PROGRAM NO.: M-174
ACCEPT~-
REQUIRED QUALIFIED ANCE meTHOD (1) REF . PAGE (S)
,’\’\J.'-L e A _
OPERATING TIME 2 Hours 2 Hours Y AN No. 15
T;)( Xa 7\— _
RESPONSE TIME 72 sec 1.15 sec Y AN No. 8
ACCURACY N/A N/A N/A N/A N/A N/A
O, 8] Apdx. A N
TEMPERATURE 104 | 104 F b § AN No. 4
Apdx. A -
PRESSURE A'TM ATM Y AN No. 4
, Apdx. A B
tin{2) (raps) */g 6.8E06 / N/A 6.8806 / N/A b AN No. 7
SPRAY N/A N/A N/A N/A N/A N/A
SUBMERGENCE N/A N/A N/A N/A N/A N/A
LONG TERM FAILURE
OF SHORT-TERM USE
EQUIP. WAS ADDRESSED N/A N/A N/A N/A N/A N/A
ACCELERATED AGING TIME/TEMPERATURE N/A /N/A

(1) Qualification Method Symbols:
CE-Operating Experience,

Components,

TT-Type Test,
AN-Analysis

PT-Partial Type Test,

TC- Test of Vital

(2) 1Includes the dose acquired under normal operating conditions over the equipment qualified life]

. 4
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EQUIPMENT APPLICARILITY EVALUATION SHEET

EQUIPMENT: liydrazine Pump PROGRAM NO.: M-374
ESSENTIAL
FOR MFGR./MODEL NO. C/PSS
SUBSYSTEM COMPONENT FUNCTION DATA REF. REMARKS
Drive System N/A T N/A N/A
Pump/Motor Rexnord Inc.
Coupling Y 101-DB2Z N/A Appendix A, No. 2
Drive Case Y Hills-McCanna B
Drive Assembly X Hills-McCanna C
Reliance
Motor b § PB-182T N/A Appendix A, No. 3
Stroke Adjust-
ment Assembly Y Hills-McCanna N/A Appendix A, No. 5
Thermocouple N N/A N/A
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0

COMPONENT /PART SUMMARY SHEET _ B

EQUIPMENT: fiydrazine Pump COMPONENT: O-Rings and Gaskets PROGRAM NO.:M-374
NON-METALLIC ESSENTIAL REPLACE REQUIRE-
PART FOR REF. REF. MENT BASIS | REF. MENTS REF .
DESCRIPTION FUNCTION | DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DOC, REMARKS
Apdx. A
C-Ring Y 3 BUNA-N 5 40 Years AN 15 N/A N/A [No. 7
/\[JJX. N
O-Ring 4 3 BUNA-N 5 40 Years AN 15 N/A N/A o 2
Apdx. A
0O-Ring Y 3 BUNA-N 6 40 Years AN 15 N/A N/A [No. 7
Apdx. A
Gasket Y 3 CORK 5 1 Year AN 16 N/A N/A WNo. 16
NMPAX. A
Gasket Y 3 CORK 5 1 Year AN 16 N/A N/A N
0. 16 IS
Gasket N N/A ] N/A N/A N/A N/A N/A N/A N/A
Gaskaelt N N/A | N/A N/A w/A N/A N/A N/A N/A
Gasket N N/A | N/A N/A N/A N/A N/ A N/A N/A
Apdx. A
011 Seal Y 3 BUNA-N 6 40 Years AN 15 N/A N/A QNo. 7
Mylar Shim N N/A | N/A N/A N/A N/A N/A N/A N/A

(1)

Replacement Interval Basis Abbreviations:

OE~-Operating Experience, AN-Analysis,
MR-Manufacturers Recommendation
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: 1Inlet Check Valve Assemblv PAGE _] OF 17

MFGR.: 1ile=-McCanna* PROGRAM NO.: Me374
DWG./DOC. NO.: 5221-12, sheet 1, (Ref, 3),| MODEL NO.: ., .

Item Nos.: 27, 28, 33, 34 s 35 LOCATION: ... 3514c., 568"
SAFETY RELATED: YES _ x  NO by

DISCUSSION:

The inlet check valve normally opens when the pump plunger is
withdrawn tc admit hydrazine from the Storage tank intc the plunger
cyvlinder. The inlet check valve nermally closes when the plunger
1s fully extended to prevent hydrazine from back flowinc toc the
Storage tank. There are nc non-metallic parts whose failure could
impact the safety function

*

The pump inlet check valve assembly
supplied by various manufac

turers other than Hills-McCanna.

is comprised of components
The

C-Ring

only non-metallic parts of th pump inlet check valve assembly
are the O-rings seals (Item Nos. 27 & 28).
PART DESCRIPTION: (Item No.

27)

FUNCTION:

he O-Rinc seals between the inlet check valve ang pump _casing

SAFETY RELATED: YES _ = NO _x
Seal failur:c provides an externa. leak path with no significant laoss
in discharag € pressure or flow.
MFGR.: parker MODEL NO.: N/A
MATERIAL: Ethyvlene Propylene REFERENCE (S) : 3

DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

o
%

[
[



MEEQRF (CONT.) PAGE » oF 17 FROGRAM NO.: M-2374

PART DESCRIPTION: oO-pinc (Item No. 28)

FUNCTION: r7The 0-Rinc seals between the inlet check valve and flange
SAFETY RELATED: YES NO

The seal is subijected ornly to hudrazine tank head pressure and failure

has pno effect on the safetv function.

MFGR.: ., MODEL NO.: y/z

arxe>
MATERIAL: ripvlene Propvlene REFERENCE (S): 3
DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

SUNHUI TSI S—

PART DESCRIPTION:

FUNCTION:
&su‘zry RELATSD: YES ____ NO ___
MFGR. : MODEL NO.:
MATERIAL : REFERENCE (S) :
DESIGN REFER- DEMONSTRATED | ACCEPT- | REFER-
RATING(S) | ENCE(S) | REQUIREMENTS BY ABLE ENCE (S)




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIZW FORM

COMPONENT: outlet Check Valve Assembly PAGE _- OF 1+

MFGR.: Hills-McCanna* PROGRAM NO.: wm-372
DWG./DOC. NO.: 5221-12, Sheet 1, (Ref. 3) | MODEL NO.: n/a

Item Nos.: 25, 26, 27 & 28 LOCATION: Aux Bldg., 568"

SAFETY RELATED: YES _ x NO

DISCUSSION:

The pump outlet check valve normally opens when the pump plunger fully
extends to inject fluid into the discharge header. The outlet check
valve must fully close to prevent reverse flow fror the discharge
header to the pump cylinder when the plunger is retracted. There are
no non-metallic parts whose failure could impact the safety function.

The pump outlet check valve assembly is comprised of components
supplied by various manufacturers other than Hills-McCanna. The
only non-metallic parts of the pump outlet check valve assembly
are the O-Ring seals (Item Nos. 27 & 28).

PART DESCRIPTION: (-Ring (Item No. 27)

FUNCTION: The O-Rinc seals between the outlet check valve and purp casinc.,

SAFETY RELATED: YES NO

—

n

&ilure p

L]

cvides an external leak path with no sicnificant reduc-

L1}

tion in discharge pressure or flow.

MFGR.: Parker MODEL NO.: N/A
MATERIAL: Ethylene Propylene REFERENCE (S): ;

DESIGN REFER~- DEMONSTPATED ACCEPT~- REFER~
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

13




MEEQRF (CONT. PARGE _4 OF 17 PROGRAM NO,: M-374
PART DESCRIPTION: o-Ring (Item No. 28)

FUNCTION: The 0-Ring provides a seal between the check valve and discharae
SAFETY RELATED: YES RO header
Seal failure provides an external leak path with no significant reduc-
tion in fluid flow or discharge pressure.

MFGR.: parker MODEL NO.: x/a

MATERIAL: fp:ihvlene Propvlene REFERENCE(S): 3

DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
PART DESCRIPTION:
FUNCTION:
SAFETY RELATED: YES ___ NO ____
MFGR.: MODEL NO.:
MATERIAL: REFERENCE (S) :

DESIGN REFER~- DEMONSTRATED ACCEPT- | REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE(S)_

-




MECEANICAL EQUIPMERT JIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT : Pump Seals PAGE =& OF 17
MFGR.: See Part Descriptions PROGRAM NO.: M-374

DWG./DOC. NO.: 5221-12, Sheet 1, (Ref. 3), MODEL NO.: wN/A

Item Nos.: 31, 41, 45 & 46 LOCATION: Aux Bldc.,568'
SAFETY RELATED: YES ¥ NO
DISCUSSION:

Pumr seals consist of the pump oacking, vent plug seal and pump to
sump gasxet seal. Only pump packing (Item No. 45) failure will result
n leakage which woulé significantly decrease pump output.

PART DESCRIPTION: Q-BING  (Item NO. 31)

FUNCTION: Zhe O-Rinc provides a seal between the vent pluc ané cvlinder.

SAFETY RELATED: YES NO X

m

failure does not significantly reduce pump output.

e

4

MFGR.: parker MODEL NO.: N/A
MATERIAL: Ethylene Propylene REFERENCE(S): 3

DESIGN } REFER- DEMONSTRATED | ACCEPT- | REFER-
RATING(S) | ENCE(S) | REQUIREMENTS BY ABLE ENCE (S)

1

|
!

_..{ —

- -




MEEQRF (CONT.) | PAGE ¢ OF 17 PROGRALM NO.: ¥M-137

PART DESCRIPTION: Gasket L. E. to Sump (Item No. 46)

FUNCTION:

&

» R —— p—— . .
SAFETY RE_LATED: YES KO v
—

Gasket failure does not reduce pump capvacity or impact the safety

function.
MFGR.: Hijls-McCanna MODEL NO.: y/a
MATERIAL: riperoil REFERENCE(S): 3
DESIGN | REFER- { DEMONSTRATED ACCEPT~- REFER~-
RATING(S) | ENCE(S) | REQUIREMENTS BY" ABLE i ENCE (S)

————— -

PART DESCRIPTION: pump Packing (Item No. 45)

&FUNCTIO“‘ The packing prevents leakacge from the pump cy

linder
SAFETY RELATED: YES X NO
Facking failure decreases pump flowrate.
MFGR.: John Crane MODEL NC.: c(C-0¢
MATERIAL: Teflon-Asbestos REFERENCE(S): 3 and 12
DESIGN | RETER- DEMONSTRATED ' ACCEPT- REFER~-
|
RATING (S) ENCE(S) REQUIREMENTS BY | ABLE | ENCE(S)
1.5E04Rads 12 6.8E06 Rads  |not ret. 1o e | N | 12
2 DV ppdx, . A
| 54 2 o NBS 12
JL T o ; ‘ ,L . Temp.
180°F | ¥ZagsoP 104°F Design Rating | ¥ b LadgmP
I i
| |
i ]
| |

16




YICEALICAL EQUIPMENT

ENVIRONMENTAL QUAL

IFI

CATION

REVIEW FORNM

~rormmeesem . Plunger Coupling and Throat/ =
' \.3.';?\" .’.. LY l_"—-"" ower Bushln.-s PAG:" -——__ OF ———-17

FXGF Kills-McCanna PROGRAM NO.: mM-274

’- / \ : 7 e . -

¥G./DOC. NO.: 5§221-12, Sheet 1, (Ref. 3), MODEL NO.: N/2
Item Nos.: 48 & 49 LOCATION: Aux. Bldg.,568'
SAFETY RELATED: YES X NO
DISCUSSION:
The plunger coupling connects the driving mechanism to the pump
plunger. The coupling contains no non-metallic parts. The LOCA
induceé environmental conditions will therefore not cause coupling
failure within the regquired 2 hour operability period. A Component
Part Summary Sheet is not required because there are no non-metallic
components.

The Throat/Follower Bushings provide the bearing surface for the pump

plunger (See Component Part Summary Sheet "A").
. PART DESCRIPTION: ry,.oat/Follower Bushings (Item Nos. 41 and 159)

FUNCTION:

Provides vearing surface for the pump plunger.

SAFETY RELATED: YES « NO

Fajilure may result in scoring/bindin

of the pumr o

MFGR.: Hills-McCanna MODEL NO.: N/A
MATERIAL: craphitar, Gr. III REFERENCE (S): 44
DESIGN REFER- DEMONSTRATED | ACCEPT- | REFER-
RATING (S) CE(S) | REQUIREMENTS BY ABLE ENCE (S)
500CF 14 104°F Analysis Y 14
| 2F08Rads | NBo17"' | 6.8E06 Rads Analvsis i Y [

B |

il babs
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MECHBANICAL UIBPMERT ENVIRONMENTAL QUALIFICA
- -

T ar

G o :
DWG./DOC. NO.: Reference 7 MODEL NO.: 101-DBZ

LOCATION: Aux. Bldg., 568°

SAFETY RELATED: YES « NO

DISCUSSION:

The Rexnord pump motor coupling mechanically connects the motor with

the pump drive assemkly. The coupling reguires no lubrication and
does not contain any non-metallic parts. Decradation of the coupling
due to normal and pcst LOCA environmental service conditions is not
applicable

PART DESCRIPTION:

FUNCTION:

SAFETY RELATED: YES NO

MFGR.: MODEL NO.:

MATERIAL: REFERENCE (S) :

DESIGN REFER- i DEMONSTRATED ACCEPT~- REFER-
RATING (S) ENCE (S) %REQUIREMENTS BY ABLE ENCE (S)

18
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MICHALICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

FORY
COMPONENT: Drive Case Assembly PAGE _9  OF 17
MFGR. : Eills=-McCanna | PROGRAM KO, : M-374&
DWG./DOC. NO.: Dwg. 5221-12, Sheet 1, | MODEL NO.: 52-.07-2000-2>
(Ref.3), Item No.: 74 - LOCATION: 2ux. Bldg., 568"

SAFETY RELATED: YES X NO

DISCUSSION:

The drive case provides the s2lid frame for conversion of the rotatinc
motion of the motor shaft intc a reciprocatinc motion to drive the
pump plunger. 1In addition, the drive casinc contains the lukricart
required tc minimize friction and wear which could cause mechanical
binding resulting in pump failure. Various seals are used to retain
the lubricant where casing penetrations are reguired for pump monitor-

ing, operation or maintenance.

PART DESCRIPTION: O-Ring (Item No. 68)

FUNCTION: The O-Ring seals between the retaining plate and crank support
SAFETY RELATED: YES _x NO

Seal failure results in loss of lubricant and mechanical binding of

the pump.
MFGR.: parker MODEL NO.: N/A
MATERIAL: gyna-N, 70 DURO REFERENCE(S): 3

DESIGN REFER~- DEMONSTRATEL ACCEPT~- REFER~-
RATING(S) ENCE(S) REQUIREMENTS BY ABLE ENCE (S)
2.038r08 135 6,8E06 Rads | lysi X i 15
Rads | (4U yrs. plus

accident con-
R e




MEEQRF (CONT.) PAGE 10 OF 17 PROGRAM NO,: M-374
PART DESCRIPTION: O-Ring (Item No. 64)
FUNCTION: 222 g:gé&gs (2) provide a seal between the retainer plate and

SAFETY RELATED:

v N O

Szal failure results in a loss of lubricant and mechanical binding of

the pump.

MFGR.: parker MODEL NO.: N/A

MATERIAL: BUNA-N REFERENCE (S): 3

DESIGN REFER~- DEMONSTRATED ACCEPT~- | REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.C38E08 15 €.BE06 Rads Pest & Analysis b 15

o o (40 yrs. plus

SeeTHeRE-BBRE

dition.)

PART DESCRIPTION:
FUNCTION:
SAFETY RELATED: YES ____  NO __
MFGR.: MODEL NO.:
MATERIAL: REFERENCE (S) :

DESIGN REFER~- DEMONSTRATED ACCEPT~- | REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

20




MEEQRE (CONT.) |PAGE 31 OF 17 | PROGRAM NO.: n-374
PART DESCRIPTION: (o-Rins (Item NO. 82)
Ft The O-ring seal between enc retainer guide block ana drive
JI\CTLV\- as;v«:.
SAFETY RELATED: YES X RO
Seal failure permits loss of lubric.nt to upper drive assemblv bearing |
and cross-head.
MFGR.: parker MODEL NO.: x/a
MATERIAL: pBUNA-N, 70 DURO REFERENCE(S): 3
DESIGN ] REFER~- ; ‘ DEMONSTRATED ACCEPT~- REFER~-
RATING (S) | ENCE(S) | REQUIREMENTS | BY | ABLE | ENCE(S)
2.038£08 ! 5 | 6.8E06 Rads | Test s Analvsis| Y 15
Raas | | (AU ¥Ts. pius] [
! | two hour |
accigent
conéitnon
t i o
| !

FUNCTION:

The gasket

seals 011 between

SAFETY RELATED:

YES X

NO

Seal failure results

in loss of

MFGR. :

MODEL NO.:

Hills-McCanna N/A
MATERIAL: Cork REFERENCE (S): 3
DESIGN REFER~- DEMONSTRATED | ACCEPT- REFER~
RATING (S) ENCE (S) REQUIREMENTS BY ! ABLE ENCE (S)
120°F 104°F | Design Rating | Y 2
| |
| :
.0E06 Rads 3.05E05 Rads Decrease 1in ; Y 16
{one ea{ brnaxlnc ‘
normal plus istrength of 5

two_aour 'to 7%

v

———— e

21



MEEQRF (CONT. PAGE 12 OF 17 PROGRAM NO.: M-374
PART DESCRIPTION: Gasket (Item 12)
.3'33?37193\': The gasket seals oil between cover plate and drive casing.
SATETY RELATED: YES X RO
Seal failure results in loss of lubricant to pump drive assembly.
MFGR.: Hills-McCanna MODEL NO.: XN/A
MATERIAL: Cork REFERENCE(S): 3
DESIGN I REFER~- DEMONSTRATED ACCEPT~ REFER~-
RATING(S) | ENCE(S) REQUIREMENTS BY ABLE ENCE(S)
120°F ] 104°F Design Rating Y 2
1.0E06 Rads 3.05E05 Rads |Decrease in Y 16
(one year breaki
normal plus strength cf£ 5
two hour to 7%
accidert dose) _
i
PART DESCRIPTION: Gasket, stroke adjust cover. (Item No. 1)
| FUNCTION: Seals the stroke adjustment ané the drive casing.
SAFETY RELATED: YES NO X
Scal failure does not effect drive assembly.
MFGR.: Hilli-McCanna MODEL NO.: N/A
MATERIAL: Synthetic Rubber REFERENCE (S): 3 ]
DESIGN | REFER- ! DEMONSTRATED | ACCEPT~ REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ' ABLE ENCE(S)
. T
| l |
| | |
|
: !
)
. J




MEEORE (CONT.) | PAGE __ 13 OF 17 | PROGRAM NO.:

—— e

M-

(&)
e

PART DESCRIPTION: gasket-Drive Case Cover (Item No. 88)

ey Y ¢ - R - *
Q‘ UNCTION: geals the drive case cover to the drive case.
Q

ATETY RELATED: YES KO ¥

Seal failure does not effect the drive assembly.

—

MATERIAL: Sunthetic Rubber REFERENCE (S): 3
DESIGN REFER~- | | DEMONSTRATED ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS ! BY ABLE ENCE (S)
’ |
T i |
; |
|
|
i |
|
|
' PART DESCRIPTION: Gagsket-Sump cover (Item No. 23)
FUNCTION: ceals :he sump cover to the sump.
SAFETY RELATED: YES ___ NO ) 4
Seal failure does not effect the drive assembly.
MFGR.: Hills-McCanna MODEL NO.: N/a
MATERIAL: gynthetic Rubber REFERENCE(S): 3
DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
ENCE (S)

|
| 7

| |
RATING(S) | ENCE(S) | REQUIREMENTS | BY t ABLE

l i

|

f

|
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MEEQRF (CONT.) PAGE 14 OF 17 PROGRAM NC.: M-274
PART DESCRIPTION: (il Seal (Item No. 115)
rne w. Lhe sea revents o1l leakage from the casinc alona the
URCTION: érgvg4§%a?t. i -
SATETY RELATED: YES NO

Seal failure result

S in loss of lubricant toc the drive assembly.

MFGR.: Garlock MODEL NO.: g3 + 141 3/4 soft
MATERIAL: Nitrile Rubber 7 REFERENCE(S): 3 5 o
DESIGN REFER~- [ DEMONSTRATED ACCEPT~ REFER~
RATING(S) ENCE (S) REQUIREMENTS | BY ABLE i ENCE(S)
2.038F08 | 15 6.8506 Rads iTest & Analysis Y | 15
e | [ hosi P _
; accident
i condition.]
|
PART DESCRIPTION: gpin  (Ttem No. 119)
FUNCTION: rpe shim adjusts bearinc shaft tolerences.
SAFETY RELATED: YES __ NO X
Failure of the Mylar Shim does not result in failure of the drive
assambly. .
MPGR.: yjills-McCanna MODEL NO.: x/a
MATERIAL: Mylar REFERENCE (S): 3
DESIGN REFER~- DEMONSTRATED | ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS | BY ABLE ENCE (S)
|
1 |
| | ]
|
l

-

—-

.
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONRENT: Drive Assembly PAGE 15 OF _17

. MPGR.: EHEills-Mclanna PROGRAM NO.: M-374
DWG./DOC. NO.: Dwg 5221-12, Sheet 1, MODEL NO.: N/A
(Ref, 3) LOCATION: Aux. Bldg.,568°

SAFETY RELATED: YES NO

DISCUSSION:

The drive assembly provides the conversion of rotational motion of the

pump shaft to reciprocating motion to move the pump plunger. The only
n-metallic component in the drive assembly 1s the lubricant.

PART DESCRIPTION: Lubricant

. FUNCTION: The lubricant prevents wear and binding of the drive assembly.

SAFETY RELATED: YES X NO

LCES or breakdowrn ©f the lubricant causes overheating, binding and

pump motor overload.

MFGR.: Mobil 0il MODEL NO.: Mobil gear oil 636

MATERIAL: REFERENCE(S): 2 and 8

DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-

RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE(S)

1EOZ Rads 8 6.8E06 Rads Design Rating Y 8

120°F éfffé.;j 104°F Design Rating Y Aﬁgf’sx'

L
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MECEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEwW FORM

COMPONENT: Stroke Adjustment Assembly PAGE 1€ OF 17

MFGR.: Hills-McCanna PROGRAM NO.: M-274

DWG./DOC. NO.: 5221-12, Sheet 1, (Ref. 3) | MODEL NO.: N/A

LOCATION: Aux. Bldg.,568

SAFETY RELATED: YES X NO

DISCUSSION:

T manual stroke adjustment assembly provides for fine control of the
gtroke length traveled by the pump rlung anc hence determines the
pump output The stroke assembly does not contain any non-metallic
components ancd therefore degradation induced by normal and post LOCA
environmental service conditions does not exist. The manual stroke

adjustment is set gquarterly, as required, during pump flowrate test-
ing (See Maintenance and Surveillance Recommendations, pg. 28). As

a'result, manual s*roke adjustment is not required during accident
conditions.

PART DESCRIPTION:

FUNCTION:

SAFETY RELATED: YES NO

— e——

MFGR.: MODEL NO.:

MATERIAL: REFERENCE (S) :

DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

S S——




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Thermocouple PAGE 17 OF

- [
| )

MFGR.: N/A | PROGRAM NO.: M-374

DWG./DOC. NO.: 5221-12, Sheet 1, (Ref. 3) | MODEL NO.: N/A

LOCATION: Aux. Eldg.,568"

SAFETY RELATED: YES NO X

DISCUSSION:
The thermocouple provides an indication of hydrazine pump lubricant
temperature. Thermocouple failure does no: effect the safety function
of the pump.
PART DESCRIPTION:
FUNCTION:
SAFETY RELATED: YES NO
MFGR.: MODEL NO.:
MATERIAL: REFERENCE (S) :
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

2




Freguengx

Daily

Quarterly

Annually

Hydrazine Positive Displacement Pump

Maintenance and Surveillance Recommendations

M374

Requirement

Check pump head for hydrazine
leakage.

Check pump drive case for
0i1(1)

Run hydrazine pumps to verify
pump performance. Check pump

head and drive case integrity.

Check for abnormal pump vib-
brations and noise.

Check pump flow rate.
Disassemble and inspect inlet
and outlet pump check valves
for wear.

Replace check valve seals.

Drain drive case lubricating
oil.

Disassemble and inspect drive
assembly.

28

Action

Initiate corrective
maintenance as approp-
riate.

Initiate corrective
maintenance as appro-
priate.

Adjust manual stroke
assembly as required.

Replace check valve

seats or ball check if
required.

Refill with fresh oil.



Hydrazine Positive Displacement Pump

. Maintenance and Surveillance Recommendations
(Continued)

M374
Frequency Requirement Action
Annually Check upper and lower bearings

for wear.
Renew drive case oil seals.

Réassemble and test the pump.

Note (1): Periodically check during pump operation.

29



APPENDIX 2

The Hills-McCanna Positive Displacement Pump is now manufactured
by the PPI Division of the Durion Co., Inc.

The pump/motor coupling manufactured by Rexnord Inc., reguires
no lubrication and contains no non-metallic parts (See Refer-
ence 7).

The pump/motor gqualification analysis is covered under the
Electrical Equipment Qualification Program, File Number M-374.

The Reactor Building Spray System Hydrazine Addition pumps are
located in water tight rooms in the Auxiliary Building. Each
pump is located in a separate room, therefore the pumps are
unaffected by all post LOCA environmental service conditions
except radiation. Radiocactive fluid is transported by the
Reactor Building Spray Pumps when the system is in the recircu-
latory mode. The Reactor Building Spray Pumps and Hydrazine
Pumps are located in the same rooms.

Th: manual stroke adjustment assembly does not contain any non-
metallic parts and is therefore not affected by radiation
induced degradation. The manual stroke adjustment is set
Quarterly, as required, during pump flowrate testing (See
Maintenance and Surveillance Recommendations, Page 28). As a
result, manual stroke adjustment is not required during accident
conditions.

The Hydrazine Pump is designed to function without auxiliary
cocling water to cool the pump or drive assembly. The drive
assembly 1lubricant 1is selected to provide lubrication with
ambient temperature as hich as 120°F which is greater than the
maximum temperature listed as 104°F. Non-metallic components
are internal to the pump and drive assembly and are therefore
not expcsed to an external 100% relative humidity environment,

30



10.

The Hydrazine Pump is subjected to a total radiation field of
6.8E06 Rads (6.6E06 Rads (40 Yr. Normal) plus 1.7E0S Rads (2
accident)). BUNA-N (Nitrile Rubber) O-Rings have been tected to
2.03BE08 Rads with no appreciable degradation observed. (See
Reference 15).

The Hydrazine Pumps are positive displacement pumps activated by
a run signal from the Reactor Building Spray Pumps. Due to the
direct drive coupling of the pump and motor and characterictics
of the positive displacement pumps rated flow is available in
1.15 seconds (Reference 10). A sufficient Response Time marcin
of approximately 70 seconds is inherent to system operation as
the required time for RB Spray Pump full flow delivery is 72
seconds (See MFQ File M-054).

The hydrazine positive displacement pump was designed by Hills-
McCanna to operate with ambient service temperatures as high as
120°F (See page 13 of Reference 8). Normal room tmeperature is
between 50°F and 104°F. An average room temperature will be
provided during actual plant operating conditions. Drive case
gear lubricant should be selected based on average service
temperature as follows:

Mobile gear oil 634 41°F to 90°F

Mobil gear oil 636 91°F to 120°F

The Hydrazine Pump packing is composed of asbestos impregnated
Teflon TFE. The radiation resistance threshold for degradation
of teflon is 1.5E04 Rads (See Reference 12, Page 3-13). Degra-
dation of the packing will occur in both the normal and acciden:
environments where the annual no:rmal dose is 1.65E05 and the two
(2) hour accident dose is 1.7E05 Rads (See Reference 13).
Therefore, replacement of the Teflon TFE ring packing with a
material that has a higher tolerance to radiation is
recommended. The recommended replacement packing material is
Grafoil (See No. 11).

31



11.

12.

13.

14.

15.

16.

Grafoil pump packing, manufactured by Crane Packing Company can
withstand pressure to 2000 psi and temperatures to 1200°F. The
Grafoil packing has no resin binders or organic fillers and is
therefore resistant to radiation degradation. Grafoil with-
stands exposure to corrosive fluids. The Crane Packing Company
recommends Grafoil packing for this application. Grafoil is
radiation resistant up to 1E09 Rads.

h Site Restriction Form designating the type of drive case gear
lubricant (oil) and pump packing to be used in the Hydrazine
Pump has been completed to insure that the manufacturer's lubri-
cation requirements and the radiation resistance reguirements
are satisfied.

The Hydrazine Pumps subjected to analysis as described in this
program is identical to the pumps installed at the Midland
Plant, Units 1 and 2 as noted in References 3, 4, 5 and 6.

with appropriate maintenance and su veillance schedules,
developed in the Maintenance and Surveillance Recommendation
Section, the gualified life of the Hydrazine Pump is determined
to be in excess of 40 years including a 2 hour post accident
condition.

The addition of Hydrazine into the containment atmosphere
through the RB Spray System has been assumed to be two (2) hours
in duration in accordance with Secticn 1.4.3.2.3.2 of Reference
13. 1In addition, Table 1-15 of Reference 13 assumes maintenance
of the Hydrazine sclution for two (2) hours for the
gualification program spray chemistry.

The Hydrazine Pump Cork Gaskets should be replaced as necessary
as a result of normal annval raintenance activities.

32



17.

The Throat/Follower Bushing are fabricated from Graphitar, Gr.
IIT1 (See Reference 14). This is a carbon-graphite compound with
a epoxy resin binding agent. Carbon ané gra

Be

hite are radiation
insensitive at the radiation levels to which the Throat/Follower
Bushings are subjected, i.e., 6.8E06 Rads. The epoxy resin
binding agent is radiation insensitive up to radiation levels of
2E08 Rads. As a result it can be concluded that the
Throat/Follower Bushings are radiation resistant with regards to
their application within the Hydrazine Pump.
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SECTION

Plunger coupling, seif-aligning

Durcometer P D Purnps provide continuous accurate mainte-
nance-tfree metering and proportioning of fluids under widely
varying service conditions Incorporating a host of new features
these versatile pumps introduce new standards in industrial flud
processing

Space crank drive provides for one or two feeds mounted on
same drive case; muitiple feeds can be provided by running drive
cases in tandem. Manua! or automatic stroke adjustment is
independent for each feed: direct 0 - 100%, digital readout is
standard. Pumps may be provided with diaphragm heads,
plunger heads, or a combination of diaphragm and plunger.
Capacities per feed from 0.87 to 780 gph, discharge pressures
up to 5,000 psig; pumping speeds up to 230 strokes per minute.

PLUNGER LIQUID END

Plungers superfinished

Pump head—unit
construction

Worm and gear, involute helicoid form

N
SNNNNNNNNNN g NN

L)

Check vaive in-line. full flow

See pages 8 and 9 ‘or detailed specifications.)
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Plunger
Liquid End g

Plunger coupling, self-aligning

Plunger, superfinishec
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Plunger pumps are used in most all proportioning
pump applications Due to design features plunger
pumps are capable of handling much higher pressures
than diaphragm type Plunger pumps have stuffing
boxes with packing rings Stuffing box leakage and
wear s a gradual progression Properly designed. the
plunger liquid end has a long life span before repacking
is necessary Gradual take-up on the gland wili reduce
or ehminate leakage as wear on the packing rings takes
place Plunger pumps can therefore be repackec on a
planned maintenance schedule since immediate failure
does not occur The P D Pump plunger iquiC enas In-
corporate many features which greatly extend the life
of the packing nngs such as

N\ N

Throat and foilower bushings

[N)

Suction check valve

. Longitudinally honed plunger surfaces to better
than 8 microinch finish.

Hardened SS440 or alumina ceramic plunger
materials available from stock.

. True alignment of plunger to plunger driver is
assured by a self-aligning plunger coupling.

Low-friction, nongalling throat and follower
bushings assure smooth stroking cycles.

. Plunger always travels to full forward position,
regardiess of stroke length setting, eliminating
possibility of crystalline buildup on plunger
surface, plus providing full purging of body



Discharge check vaive

Uouble-Diaphragm
Liguid End

Bieed .alve, pressure operated
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Corrugated one-piece
TFE process ciaphragm
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Suction check vaive

Diaphragm pumps are most widely used in applica-
tions where the nature of the material being pumpeds:

. Highly toxic

. Highly corrosive

. Radioactive

. Of high purity (no contamination tolerated)
. Of a high odorant content

6. Highly volatile

W oB WM -

The packless design features of a diaphragm pump
completely isolate the fluid being pumped from the
atmosphere. However, in conventiona! diaphragm
pump design, there is always the possibility of con-
taminating the process fluid in the event ¢f a dia-

phragm rupture, since the hydraulic oil behind the

Intermediate chamber

Vacuum valve, externally aciustable

A
Relief vaive, externally adjustable =—=___

diaphragm can then become mixed with the fiuid being
pumped For this reason the P/D Pumyp design in-
corporates a doubl/e diaphragm which prov tes an inter-
mediate chamber separating the hydrauic diaphragm
from the process diaphragm. The chamber provides for
a compatibie hquid between the two diaphragms. giv-
ing 100% protection against contaminating the process
fluid 1n the event of diaphragm faillure This chamber
also provides for visual inspection or automatic detec-
tion of a diaphragm failure

For services requiring a diaphragm pump the double
diaphragm feature of the P'D Pump insures against
product contaminauon. loss of product and valuable

downtime

o
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space Grank Drive

The unique P D Pump drive i1s a vanation of a
three-dimensional space crank mechanism The

woOrm ang worm gear revolive the space crank in a

conical path with its ongin at the pivot pomnt of the

hanger bracket The conical revolution of the
space crank is transiated by the shiding block to
the swinging path of the hanger bracket

ZERO STROKE

When the stroke adjustment block position
coincides with the pivot point of the hanger
bracket, no motion is transmitted to the cross-
head, and the pump is at zero stroke.

FULL STROKE

When the stroke adjustment block position 18
adjusted to the bottom of the hanger bracket
slot, maximum motion is transmitted to the
crosshead and the pump is at full stroke

Stroke Adjustment

1. Stationary spin crank adjustment while the
pump is in operation—or while stopped

2. Zern to 100°, digital readout, accurate to 1°
of return setting. 50 turns from zero to full stroke

3. Each feed independently adjustable

4. Completely enclosed. Fuliy protected from
atmospheric corrosion or mechanical damage

5. Pneumatic- or electric-automated stroke con-
trols available: may be fieid installed



Approximate Dimensions for Multi-reed Pumps
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Vertical check valves feature
minimum  velocity clean-
sweeping, straight-through
flow. Accurately guided ball
eliminates vaive chatter, as-
suring metering accuracy and
efficiency

Valves are available with or
without jacket, easily disas-
sembie into four basic parts
for minimal maintenance
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CHECK VALVE WITH JACKE CHECK VALVE WITHOUT JACKE time, anc COSi
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MAIN DRIVE SECTION

MOTOR: Standard Four-Pole Squirrel Cage Induction
Nema Rerate, flange-mounted, 230/460 volt, 3 phase, 60 cycle,
1750 rpm, )

Motor oplions available include all current characteristics: any
frame size and foot mounting: ali enclesures including epoxy
encapsulated chemical duty, U.L. and Buxton explosionpreof.
Variable speed drives: hydraulic, mechanical and electric
with manual or automatic adjustment

Engine, air motor, turbine, and sprocket or chain drives are
aiso available.

COUPLING: Accessible without removing motor.
Standard motor coupling with resilient spider insert eliminates
fretting corrosion between motor and worm shaft. Motor
coupling halves are plated for atmospheric corrosion resist-
ance. Coupling is accessible without removing the motor for
manual turnover of the pump. The provision for manual turn-
sveris valuable as a preliminary start-up precaution. Motor can
ne renoved from the pump without disassembly of the cou-
pling. Options available: All coupling types and manufacture
ncluding resilient center, gear and grid

COUPLING GUARD: Snap-On Type

The standard coupling guard is a snap-on type that can be
removed by hand. The guard is supported by the rigid cast
sections of the motor bracket. Special coupling guards can
be made to specification.

WORM & GEAR SET. 'nvolute Helicoid Form

Standard gear sets are a nationally advertised catalog item
Singie and double extended worm shafts are standard. The
double extended worm s*aft is used for multiple feed pumps
or through drive for accessories such as a tachometer or
tachometer generator. The worm gear sets use the advanced
involute helicoid thread form with minimum selected backlash
for maximum power transmission capacity and long life

The worm mounting bearings are tapered steep-angle Timken
rolier bearings for maximum thrust and radial resultant loads
The worm gear mounting bearings are a combination of a pre-
loaded double ball bearing for thrust and light radial loads anc
a roller bearing for the major radial loads

SPACE CRANK DRIVE:

The P D Pump Drive s 3 variation of a three-dimensiona! space
crank mechanmism The drive mimimizes the pump space envelope
and allnws for one or two feed options within the same drive case
Crank and crosshead shding biock size are proportioned for con-
servative pressure veloCity values without need of pressure lubn-
cation All power transmission components are submerged n
and lubrnicated by an o1l bath

The crosshead section of the P D Pump dnive 1s by detinition '3
connecting rod of inhinite length  and s supported by four seif-
aigning bearings that run on hardened and ground track sur
taces The crosshead 1s completely lcad balanced and eliminates
cverhung loads that could cause force deflections in this ¢critica

sacton of the pump

Specifications

MANUAL STROKE ADJUSTMENT:

Spin Handle, 0-100% Digital Readout

The spin handle stroke adjustment mounted on antifriction
bearings provides smooth stroke adjustment while the pump
is in operation or stopped. The digital counter, geared to the
stroke adjustment shaft, reads from 0 to 100 (can be read to
1/100) and is read in percent, a universal readout that does not
need conversion to other units.

The stroke adjustment screw and knuckle thread is a fine pitch
acme form to prevent creeping of the stroke adjustment when
the pump is in operation and provides the exact 50-turn
adjustment required for the digital 0-100% counter.

PNEUMATIC STROKE ADJUSTMENT:

Built-In Signal Trimming

Pneumatic stroke adjustment is available for all instrument
signals, including standard linear 3-15 and 3-27 air, or special
miiliamp or millivolt to pneumatic conversicn. The pneumatic
stroke adjustment positioner has a provision for trimming the
maximum and minimum output of the pump. This is a necessity
for automated processes that otherwise would require an
additional ratic controller or auxiliary trimming device

POSITIVE PACKLESS ROD SEAL:

The P D Pump mechamical drive section 1s completely submerged
in and lubnicated by a heavy worm and gear lubricant required
for rated transrmission capacity of the worm and gear set This
type of lubricant was developed by the industry for its properties
of tenacious adhesion to wetted surfaces and lubricating quality
over a wide temperature range Because of these qualiies the
lubricant 1s extremaly difficuit 10 wipe clean from a reciprocating
rod shaft with a conventional seal For this reason. P, D Pump de-
veloped the packiess rod seal to prevent carryover of lubncant or
contamination of the main dnive case

PLUNGER COUPLING: Self-Aligning

The P/ D Pump plunger coupling allows self-alignment of the
piunger This eliminates plunger side thrusts binds or possible
loosening of the drive rod The coupling can be disconnected by
hand without the use of special tools The outer sleeve snaps back
and the retainer separates into exactly machined halves

PLUNGER LIQUID ENDS

PLUNGERS: Supertinished

The plungers for stuffing box type pumps are hard, wear
resistant, and superfinished by longitudinally honing to a
finish that is better than 8 microinch. Alumina ceramic and
hard SS 440B are standard materials. Other materials can be
furnished on application.

STUFFING BOX: Full Entry

Regardless of stroke setting, the full forward positioning of the
pump plunger resulits in full entry of the piunger into the pump
pody and the same wetted plunger surface at all imes. This
feature eliminates the possibility of crystalliine mater:al build-



e

up on the plunger surface at reduced stroke setting and subse-
quent broaching of the packing when increasing the stroke
length.

The combination of superfinished plungers, selection of
bushing materials for their corrosion resistant and anti-
galling properties, full forward entry of the plunger and stand-
ard TFE lubricated, reinforced V" ring packing result in the
longest possible minimum aftention, servicefree stutfing box
designed

PUMP HEAD: Unit Construction

The pump head and check valves are separate components,
allowing for maximum flexibility in the sizing of vaives, selec-
tion of materials and component servicing.

All pump head components such as plunger, throat and fol-
lower bushings, lantern rings and packing can be easily re-
moved for servicing without special tools.

DIAPHRAGM LIQUID ENDS

The P D Diaphragm pump 1s the result of an extensive study of
what 1s gesired by the industry for optimum performance and reii-
abilny

Double diaphragm construction with intermediate reference
chamber is standard” There are many advantages to the
double diaphragm construction that make it far superior to
other type designs.

Visual indication of intermediate chamber contamination
{optional): A pressure sight glass can be instaliad in one of
the connection ports provided in the side of the intermediate
chamber. A liquid of known pH reference color and process
compatibility can be seiected to fill the intermediate cham-
ber. Should the process daphragm fatigue after extensive
service, the intermediate liquid pH reference color will
change, providing visual indication of failure.

Automatic indication of intermediate chamber contamina-
tion (optional): An electric probe can be installed in one of
the connection ports provided in the side of the intermediate
chamber. A liquid ef known reference conductivity and
process compatibility can be selected to fill the intermediate
chamber. Should the process diaphragm fatigue after ex-
tensive service, the intermediate fiuid reference conduc-
tivity will change, causing an electric relay to operate and
automatically indicate failure.

Superior diaphragm performance: Diaphragm pumps of
conventional design rely on two contoured limit surfaces to
keep the diaphragm within its maximum deflection limits.
Single diaphragm pumps require one of the contoured limit
surfaces to be located on the process side of the diaphragm.
This is a poor condition for efficient diaphragm pump
operation. Single diaphragm pumps must move the process
liguid back and forth through smail holes on every stroks of
the pump. For agueous process liquid, this condition is not
detr.mental but when process liquid viscosity, shear proper-

ties, separation or slurry suspension i3 a consideration, the
many small holes will have a detrimenta! effect. Any particle
fallout from the process liquid will eventually be compacted
by the diaphragm in its forward limit position and inbed into
or dent the diaphragm. This is probably the most frequent
cause of diaphragm failure in single diaphragm pumps.

The standard double diaphragm P/D Pump solates the dia
phragm contour himit surface to the hydraulic side of the pump
thus elimmating the major cause of premature diaphragm faiiure

CORRUCATED ONE-PIECE TFE

PROCESS DIAPHRAGM:

The corrugated process diaphragm is a slave of the hydraulic
diaphragm. The process and hydraulic diaphragm can, in
motion, be considered one diaphragm with a liquid center.
The corrugated shape of the proces: diaphragm is formed in
the back position and results in a uniform rolling action
throughout its entire movement.

VACUUM VALVE: Externally Adjustable

The diaphragm head vacuum valve is calibrated for external
adjustments ‘0 obtain optimum pump performance at varying
suction conditions.

RELIEF VALVE: Externally Adjustable

The P D Diaphragm pump relief vaive 1s externally adjustable for
varying pump or process pressure requirements With conven.
nonal diaphragm pumps using 8 pressure rehief vaive the ten-
dency 1s 1o set the relief valve for the maximum pressure potential
of the pump without considering the advantage of selective set-
ungs for process system protection The P/D Pump relief vaive
has been designed for mimimum AP by prowiding generous flow
areas through the valve and the use of an adjustment spring with
the lowest possible spring rate (This could eliminate a costly ex-
ternal relief valve )

AIR BLEED VALVE: Pressure Operated

The air bleed vaive purges the diaphragm head of entrained
air. The vaive operates as the pressure changes from positive
to negative (above to below atmospheric) in value. The vaive
always expels a constant voiume, resulting in the same slight
volumetric loss regardless of discharge pressure fluctuations.

CHECK VALVES

in-Line, Full Flow

The P /D Pump check valves have been sized for minimum veloc-
ity clean-sweeping flow Positive uniform flow supported and ac-
curately guided ball eliminates valve chatter. resuiting in positive
action and long seat life Simple seat insert prowides for unlimited
economical selection of seat matenals

Standard NPT connections: Options available include flanged,
socket weld or other end connections on application

Jacketed components are also aveilable for heat transfer
requirements. The flow through the jackets is contained with-
out gaskets permitting use of all heat transfer media such as
steam, Dowtherm, Freon or ammonia.
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Pump Application Gharacteristics

in Process Design

designing a process system requiring a
proportioning pump, the following application
characteristics should be considered
1. Proportioning Pump Accuracy
a. The capacity of the pump is adjustable
from zero to 100%.
b. The pump's highest metering accuracy
is obtained in the 10%; to 100% range.
¢. In the 105, to 100% range, the pump's
repeatable accuracy is within=1% or
better.
2. Positive Differential Pressure
To assure accurate pumping action, posi-
tive differential pressure must exist on the
discharge side of the pump
3. High Vapor Pressure
Materials with high vapor pressure will re-
quire N.P.S.H. (net positive suction head)
consideration. Jacketed liquid ends and
check valves are available to cool the
material it additional N.P.S.H. is required
gh Viscosity
High-viscosity materials may require con-
sideration of increased pipeline size, check
;alve design, or temperature
Jacketed pump bodies and check valves
should be considered for adding tempera-
ture control if high-viscosity conditions
exst.
5. Suction Lift
If flooded suction conditions do not exist
a. Maximum suction lift for plunger pumps
should not exceed 15 feet of water
b. Maximum suction lift for diaphragm
pumps should not exceed 10 feet of water.
6. Pulsating Flow
The characteristic performance of a pro-
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SINGLE-FEED PUMP

b Boginning of Cycle

Mia-Cycie

TWO-FEED PUMP

portioning pump results in a pulsating flow
on each stroke of the pump as shown above.

Because of this pulsating characteristic:
a. Pipeline size should be equal to or
greater than the pump check valve size.
b. Sudden restrictions in suction or dis-
charge lines should be avoided. (Select
valves and fittings with full pipeline
capacity.)
Dampening Pulsations
The pulsating flow of a proportioning pump
can be dampened by the installation of an
accumulator in the discharge line
Process System Protection
a. All plunger pumps will require the use
of a relief valve in the discharge line for
pump and system protection.
b. Diaphragm pumps have a built-in re-
lief valve for pump and system protection.
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DIAPHRAGM PUMP | 274N . *&
Basic Pump Steel $S316 Alloy 10 | Bas " X
Reagent Head Steel SS31¢ Alloy 20
F:u&v'"m-’ ey
Process Diaphragm | TFE TFE TFE Plengw PID I . e
Hydraulic Diaphragm TFE | TFE TFE Plyager Bushings .'}:
e | | f* Lantern Ring -~ | < SS316. . s .o bU o £ b
Check Valive Boay Stee' SS316 | Alioy 20 MV“M u" b X s .A‘: i
Ba Ceramic Ceramic Ceramic | Balf "o ~‘3 CM:\ = v"‘i;’
Bail Stop SS316 | SSas Alloy20 | BaliStep " - f;‘asn ~";" t'f:.
Seat | S$83%6 | S§S318 Alioy 20 Seet. . -S54 ,__NJ 35318 »ﬂgf-* ey, b B
*Other matenals of consiruction — sach as Hastelloy, Nicked, “ond.ﬂe. mcnhbhonmm AR R, e o & > ',; 2
P yoe N
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. CAPACITIES AND PRESSURES MODEL P/D I FUMP

Pump Seleet

Canac iy ONE FEED } Cadacy TwO FECD
\ at 38 he —— - —— Soeed | Chech n ¢ J;“'\ - e -
: Wy ¢ - Stoses| Vave M ] 0 2 np

Poes Py Piey Dia. | Per Size Pies Poes Py Pray

GP=  PS Cooe PEIG Jinches) | Minute linches GP= PS5 Coge® PSIG Coce® PSIG Coge’

’ S00C Jt-02 o8 e U E " ‘ 5000 $2-02058 42
$00 v 000708 14 [ 34 194 7 5000 J42-02087-10 vi
$00C 10271808 14 me 114 L) 4000 J2-02716.10 <l
ie SO o 1-GT100.0¢ 14 % 1 ‘ SO0 43021401 42
i 5000 410017508 14 ms 174 S Y00 J2-Q017%-10 J2
1% $00¢ JV-02730-08 14 ™ 1T $000 42-02230-10 J2-02230-1¢
J1-00058-06 5000 1 - 18 10 500 - €500 JI-04058- 74
J1-00087-08 | 5000 R Ly " 08 3500 - 4500 “oo
J1-04116.08 4100 in e "W, 140 2650 -08 3800 500
JU04TA0-08 3360 " .5 e, 178 22%0 -08 | 3028 4500
J1-04175.08 2690 12 " 1. kel 1870 06 ' 2420 3859 i
41-04230-08 2200 " e 230 3% o6 1980 700
470808808 2e00 14 - . 60 :.’0” 4 2-08058-08 nm .
<1-08087-06 240t 14 n 38 a0 100 J7.08087.08 | 2200 8
J108116.00 [ §) e "e A 3220 00 | J2-06116-08 | 1650 2.081
J1-08140.08 %0 34 - i 380 100n J2-08140-08 | 128 J2-08140-1 200¢
41087808 100¢ 3.4 s ans @ "M 43087808 oo J2-08178-°0 1600
<1 -06230-08 900 14 E~ ) s 840 00 42 -08230-06 80 | JI-08230-1C | 1300

' J1-10058-08 | 1340 1 - 1”7”y 280 1198 | J2-10058-08 1200 ‘.n-'mwﬂ J
20 1000 | J1-10087.08 1340 | JY-10087-10 1390 | J1.10087-14 } 1 n 1L o 900  J2:10087-06 | 1200 | J2-10087.10 | 1250 | J2-10087-14
290 TS0 | J110116-08 | 1000 J1-10116-10 | 1390 | J1-10118.04 | ¢ "8 12 ' sao 680 | J2-10116-08 | 900 | J2-10116.10 | 1250 | J2-10116-14
3o 630 J1-10740-06 850 | J1-10180-10 1280 J1-10140-14) 4 .0 mi 700 S60 | J2-10740-08 | TI0 | J2-10140-1C | 1130 | J2-10140-14
e SO0  JY-10175-08 | 680  J)-10175.10 1000 | J1-10175-14 ] 1 17 ity 880 450 | J2.10175-08 | €10 | J2-10175.10 | 900 | J2.1017S8.14
870 375 J1-10230-08 | 510 | J1-10230-10 | 870 | J1-10230-14 ] 1 = ] " 1140 340 | 424 460 | J2-10230-10 | 780 | J2-10230-14
2o 850 | J1.12088-08 | B0 | J).12088-10 J1-12058-14 | 1-1/4 b mm 440 | TI0 | J2-12058-06 | TR0 ] J2-12058-10 | | 921208814
M0 640 | J1-12087.06 | 870 | J)-12087.10 | 900 | J1-12087-14 | f-1/4 Il 12 a 680 | 875 | J2.12087-06 | 780 | J2-12087-10 | 810 | J2-12087-°4
480 480 | 11291608 | 650 | J1-12116-10 | 900 | J120v6re | 11/4 18 "e 0.0 430 | J212116-06 | 580 | J2-12116-10 | 810 | J2.12116-4
850 380 r 1216008 | S40 | J1-12140-10 | 800 | Jt-12140-04 | V.18 10 1R | 100 | 380 | J2.12140-08 | 470 | u2- umuol 720 | J2-12140-14
(1] 10 J1I2ITS08 | 438 | J1I217510 | 648 | J1I2TTSe ) V.74 "8 172 | 1380 | 280 | 21217308 | 390 | J212175.10 | 880 ! J2-1217%-14
%00 40 |J112%006 WS | J11223000 | 490 | J192230-14 | 1974 | 20§ 12 | 1800 | 18 | 241223008 | 290 | J2-12230-10 | a0 [.n-m»u

! 8 o5 < 1-15058-06 819 J'.28098.10 Jia . 14% - uT 740 s J2.150%8-08 L I‘SCSO‘C 150584
| ¢ 35 J1.15087-08 825 gt «} 180 o | 3w o 340 J215087.08 480 J2.0S0ET10 470 | u2.15087.1
| 28C J1-18116-08 Mo 3 W 82¢ J1-18%145. %8 1-5% 18 P L 1520 280 431517808 M¢  J2-18'18-10 47 | Ji.15118-%e

9 9 230 J119940-08 320 J'-18 0 80 1514004 b 148 1.8 & | s20 210 | J2-15140-06 280 J2-18140-10 | 430 | J2-1§743-14

180 88 J1-19178.08 250 J 10 30 J18178.04 B 1808 1754 M b 2300 165 | J2-15173-06 225  J2.15175.10 340 | J2-18'78.'4

¢ 140 J1.15230-08 190 J'-18230.'0 280 S0 15034 | 140 ”» 34 3040 129 | J2-15220-08 170 J2.15230 'Q 250 | J2-15230-14
[ sac 320 J1-20088-08 340 ' J1-20088-10 J1-20058-14 | § - 1 1180 310 | J2.20058-08 310 | J2-20058.10 | J2-20085-14

e 250 J1.20087-06 340 J1.20087-10 350 | J1-20087-14) 2 L f.] a0 | s | J220087-06 1 310 | J2-20087-10 | 1S | 42-2008)-14
60 190 JY.2016-08 295 JI.20M'6N0 0 380 JN.20M8 04 B "a 1 2320 | 170 | J2-20116-06 | 230 | J2-20176-10 | 215 | J2-2011814

1450 150 J1-20140-08 | 210 J1-20000-10 310 J1-20'40-14] @ 0 1 2800 | 135 | J2-20140-08 | 190 | J2-20140-10 | 280 | J2.20140-14

175.0 128 J1-20175.08| 170 . J1-20178-10 | 260 | J1-20178-14)- B s | B 3500 | 110 | J2-20175-08 | 188 | J2.20173-10 | 229 | 422017814 | -

2300 | 94| J1-20230-08 | 127  J1-20230-10 | 190 | J1-20200-14) & o> | 1 wo | 8 I J2-20230-08 | 115 | 42-20230-10 | 170 | J2-20230-14
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Note: Bive area indicates avalatulity in both plunger and diaghragm styles. White ares indicates only plunger evadable. T, R
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CAPACITIES AND PRESSURES MODEL P/D IT PUMP ' ; o an - S
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Cacacity —— e 'EED - — Soeed | Check | Capacity —— - TwO . — .
ot Mas L L 3re " IPwnger| Stroks | Veve|atmar | 2re T 3re
Pres Pres Pres -Dim. | Per | Sire, | Pres Pres. | Pres -
GPH PSIG Coce* PSIG Coge* [(inches) | Minute |inches | GPH PSIG Code* PSIG Code* K

+0 4600 @ L1-06058-20 Li-06038-30 | 34§ S8, | 12 220 3900  L2-06058-20 L2-06058-30
10 4200 | L1-06087-20 4700 - L1-06087-30 §° 848 - Lo T 340 3700 L2-06087-20 4200 | L2-06087-30
230 3100 | L1-06116-20 4700  L'-06116-30 34 T S 460 2800  L2-06116-20 4200 L2-06116-30
280 2500 ' L1-06140-20 3900  L'-08040-30F A4 - 1.8 LYR 56.0 2200 L2-06140-20 3500 | L2-06140-30
350 2000 | L1-06175.20 3100  L1-06178-30 f 3@ - | 1A 700 1800  L2-06175-20 2800 = L2-06175-30
210 2600 | L1-10058.20 L1-100%8-30 | 9 - 1R 420 2.200 L2-10058-30
2 2310 L1-10087-20 2 L1-10087-30 § ¢ 1 2 m”n 640 2100 235  L2-10087-30
420 1750  L1-10116-20 2.60C L1-10116-30 § ¢ 1" | 2 840 1,580 23%  L2-10116-30
51 0 1.300  L1-10140-20 2200 L1-10%40-30 F %~ 1% 172 102.0 1,250 1940  L2-10140-30
11860  L1-10175-20 1.7%0 L1-10175-30 £ ¥ 1 12 128.0 1.000 . 1540  L2-10175-30
—— . i o A - N . v - k:
1,300 | L1-13058.20 | L1-13058-30 | . 1348 - e 800 | 115 @ L2-1308%8-20 12-13058-30 |-
1,250 | L1-13087-20 1,400 | L1-13087.30 ; 138 LI L 1200 1900 | L2-13087-20 1,350 | L%-13087-30
830 | L1-1311620 | 1400 | Li13116-30 {C1-88 P N8} 180.0 830 | 121311620 | 1250 | 121311830 |
770 | L1-13140-20 ' 1,130 | L1-13140-30 ﬂ-lﬂ_“ 140 34 1940 | 690 | L2-12140-20 1,080 | 1L2-13140-30 |
610 | L113175-20 | 930 | L1-13175.30 138 'Wl‘q‘,/ : 2020 | 850 | L23175-20 830 | L2-1317%-30 | -
700 | L1-17058-20 | L1-17058-30 <. 58 148.0 630 | L2-17058-20 L2-17058-30 {3
YN 670 | L1-17087-20 750 L1-17087-30 3 800 L2-17087-20 670 L2-17087-30 | »
S00 | L1-17116-20 750 | L1-17116-20 43 | L2-1T116-20 670 | L2.17116-30 | 9
40 ! L1 17e0-20 625 L1-17140-30 s L2-17140-20 550 | L2020 -
330 | L1-17175-20 | 500 | L1-17175-30 300 L2- 12 “o L2171 s
g 370 | L1.25058-20 | | L1-25058-30 330 | L2-25058-20 L2-2%0%8-30 [¥
350 L1-25087.20 s L1-25087-30 320 L2.25087-20 330 12-25087-30 §*°
260 L1-25116-20 375 | L1.25116-30 | 200 | L2-285116-20 30 | 122511630 |-
210 | L1-25140-20 300  L1-25140-30 |82 | 1L2-25Y40-20 270 | L2-2%140-30
178 L1-2517%-20 250 L1.2%175.30 | 150 L2-25175-20 225 L2-25175-20 |~
200 | L1-340%8-20 L1-34058-30 | 180 | L2-34058-20 L2-34058-30
190 | L1-34087-20 215 | L1-34087-30 170 | L2-34087-20 190 | L2-:087-30
\ 140 L1-34116-20 218 L1-34116-30 | 125 | 23411820 190 | L2-34116-30 | .
) 120 | (1-34140-20 175 | 11-34140.30 g 105 | 12-34140-20 155 | L2-34140-30
4 95 | L1-3417%.20 ‘40 | L1-4175.30fF 1R 17 12 | 15600 85 | L2-34175-20 125 | L2-34175.30
S SN . .

1 Plunger iquid ends are aiso availabie n jacketed constructon. AR Y -, _gx

23 -na'mwmmmmuh«mwﬂm-b‘mmwm o T xion ‘”' “ ::'ﬁ :’{ : "’.«‘f‘

Note. Biue area indicates avaiability in both plunger and diaphragm styles. While area indicates only plunger condvucﬂan aveilable.
*Ingicate plunger or disphragm configuration by using P or D after code number when ordenng.
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For metering highly corrosive materials
most economically. Regquest Bulietin No. 804
for detaiis

Automated
metering pump control
with single-source
responsibility

P/ D Pumps may be ordered with PP! actuation and control systems ta
lored to your process automaton requirements or pumps already in-
stalied may be held converted to automated controls Packages range
from pneumatic stroke adjustment through electromic control for either
open or closed-'00p systems

For exampie a package consist: ng of pump. electric actuators. and mod
ular solid-state servo amplihier responds 10 any common electric process
signal Independent stroke cositioners on each feed respond whenever
the controlier senses error between process and actuator posimion feed
back signals

Servo controls are easily mounted n control room consoles or can be

supphied in NEMA IV or VIl enclosw ‘es tor installation near pumps

Sei:d us details of your application for a package designed 1o meet your
specific reguirements
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PPI Division

The Duniron Co., Inc
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PRESSURE PRODUCTS INDUSTRIES
A DIVISION OF THE DURIRON COMPANY, INC

WARMINSTER PENNSYLVANIA 18974

INSTALLATION, OPERATION AND
MAINTENANCE MANUAL

WHEN COMMUNICATING OR ORDERING PARTS
FOR THIS EQUIPMENT PLEASE REFER TO

SERIAL NUMBER

PRODUCT DESCRIPTION__ PURCOMETER P/D | PUMP

OO NOT ATTEMPT TO OPERATE THIS
UNIT WITHOUT THOROUGHLY READING
THESE INSTRUCTIONS
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1.C

INSTALLATION

1.10 MOUNTISC THE POMP

The pump must be firmly anc evenly sup-
ported. A concrete founda ion especially
prepared to receive the puwp is recommended.
It is to be noted that the pump has no
meunting base, but instead it is designed as
an integral unit with the pads of the drive
case serving as a mounting and support.

Locate the pump as near as possible to the
source of supply (suction tank). Remember
to leave enough space for maintenance per-
sonnel and for chemical liquid end removal,
when necessary.

1.20 PIPING

All piping to and from the pump should be
provided with a fire support in order to
aveid anv stress which might be detrimental
to the pipe fittings. While the pump will
suprert considerable weight, it is never
recommended that the pipe hang on the pump.
17 crosses and tees, suitably pluggped, are
usead in place of tees and ellis, the piping
will be accessible for cleaning. Tor conven-
ience in dismantling the check valves or lig-
uid enc for inspection, cleaning or repair,
unions or flanges are recommended to be in-
stallel in both the suction and discharge

s near the check valves. The pipe,

iv tank, and fittings snould be free of

» scale, or any foreign mater:ial before
installation. 1If shut-off valves are tc be
in the suction or discharge lines, they
should be of the full flow tvpe.

1.21 SUCTION PIPING

The suction piping should be kept as short
and direct as possible. Preferably, the pipe
should be one size larger than the check
valve suction connection. The pipe should be
arrangec so that there are no places where
air can be trapped. 1If possible, the suctien
g should be siloped upwards uniformly
' tank to the puzp, keeping the
i a high
ondition exists, a foot valve
a2lled in the bottom of the line
s of prime during shutaown

1¢

ings to a minimum. If

The maximurm suction 1ift permissible is approx-
imately 10 -15 feet for plunger pumps and 5 - 10
feet for diaphragrm pumps (based on water ar ate-
mospheric pressure ind 62F). When pumping with

a suction 1ift, the fittings must be tight, other~
wise the pump will drav in air on the suction
stroke, resulting ir loss of output. A strainer
should be installed in the pump suction line as
close as possible to the pump. The strainer will
prevent suspended matter froz settling in the
check valve and causing improper seating of the
ball on the check valve seat. The suctior connec-
tion in the supply tank should be 3" to 8" above
the bottom of the tank, Solid material can then
settle to the tottom of the tank without being
drawn into the pump. When low vapor pressure
liquids are to be metered, sufficient net positive
suction head (NPSH) must be provided to prevent
vaporization of the liquid in the pump cylinder on
the suction stroke of the pump.

1.22 DISCHARGE PIPING

ischarge piping from the pump should be the same
size as the check valve or one size larger if the
line is long or uses many fittings. On plunger
pumps a relief valve must be installed in the
discharge line to protect the pump and process
equipment in case of a blocked discharge line.
The relief valve must be installed as close as
possible to the pump with a free line back to the
supply tank. It is recormended that additional
valves not be installed in the return line since
they mav be accidentally closed and obstruct the
relief valve.

To reduce the pulsations of a proportioning pump,
an accumulator may be installed in the discharge
line of the pump as close as possible tc the dis-
charge check valve. This accumulator should have
a volume of approximately ten times the full
plunger stroke displacement. The accumulator will
even out the pulsating flow of the pump. In most
cases an accusmulator will not be required, but
«when the pump causes high pressure surges in the
discharge line, the installation of an accumulator
is recommended. Accumulators mav be purchased

£ m the Greer Mydraulics Company (bladder type)
c1 the Robertshaw Co. (bellows type

For proper operation of the pump check valves, the
discharge pressure must alwavs exceed the suction
pressure bv 5 - 10 PSI,
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1,30 ELECTRICAL INSTALLATION

1.31 VOLTAGE VARIATION

All e=quirrel cage induction motors are de-
signed to operate successfully at rated-load
with a voltage variation of plus or minus I(
percent when rated frequency is supplied.
They will also operate successfully when the
sum of the voltage and frequency variation
does not exceed 10 percent, provided the fre-
quency variation does not exceed S percent
above or below nominal ratings as stamped

on the motor name-plate.

1.32 UENCY

In addition to operating successfully with a
voltage variation, squirrel cage induction
motors will operate successfully with a fre-
quency variation which does not exceed 5 per-
cent above or below its rated frequency.

1.33 ELECTRICAL WIRING

1. Refer to the motor wiring diagram while
making the installation.

Be sure that the electrical supply matches
the pump motor nameplate characteristics.

ro

3. Use an adequate wire size to prevent
voltage drop.

4. Provide motor protection by fusing or by
use of a thermal overload device or cir-
cuit breaker.

2.0

5. CAUTION: The motor starting current can
erceed the full load running current by
200-300%, All motcr protection devices,
electrical wiring and starting switches
should be selected accordingl:.

SPECIFIC SERVICES

2.10 ACID SERVICE

In pumping acids with a plunger pump it
should be remembered that the pump sump is
cast iron and is not acid resistant. Always
keep the pump sump clean, and where possi-
ble, paint with an acid resisting material to
minimize corrosion on the sump walls,

It is also suggested that the components in
the sump area be coated with a heavy grease
(Flurolube Co.) to retard corrosionm.

Refer to Table #1 Page #12 for packing
lubrication.

2.20 ALKALINE SERVICE

In pumping aqueous solution of salts and alka-
l1is with a plunger pump, some solids will
crystallize on the plunger unless steps have
been taken to prevent this from happening.
These abrasive crystals will score a metallic
plunger as the plunger moves in and out of
the packing, and will considzrably reduce the
plunger and/cr packing life. All plunger
pumps are provided with a stuffing box lan-
tern ring to wash away any leakage, lubricate
the packing, and prevent crystals from de-
positing on the plunger.
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*f#¢« line has 2¢ o¢ releotivelw
. 4T a3 advisable to use an acce: :la-

Lor o some OLher surge dampening ¢ rice
.

- : ATEe LiaNe 1 alithout a surge
iamren s device, the fluil in the dis-
rie line will be stationary on the suce
. stroke of Jhe pume which greatly in-
seg ¢ nregibility of seolids settiing
t inst tiorn of 3 proper surge dampe
e s e iid in motios in

>n line has to be relatively
advisable to use a centrifugal
‘nuously circulate the slurry
iroe sypply tank to pump suc-
k to the supply tank. his

: sectling of the slurry in the
suction line during the cotherwise station-
arv fluld flow reriod on the discharge

stTure € DUND.

when using a4 plunger nump a relief valve

el bu installed in tha discharge line as

OnE L the pumP as possible. Since it is
isible that the relief vaive will beccme
-ed with selids, it is recommended thss
taxke all onssivle steps to nrevent
closure cr f{ouling of the discharge line,

'n caser where it will be necessary to

Start ans step the pump frequently, we

sump be primed with
ciear fluic on start-up and flushed wizh
clear f.uvic veiore shutdown.

PRIMING THE PUWR

The pump aoust be properly primed before it
$1) 7c prime the pump, it is rec-
mmerdec Lhat the pump be operated with the
»3iharey lines open to the atmesphere. Op-
=rdle the pomp untfl] liquid, free cof air
bubbles, flows froz the discharge coanec-
tion. IY trouble is axperienced in
priming the pump, refer to Section 4.20 of
this manual where possible operating dif-

2SS are discussed.

~hen hazardoys licuids are to be pumped,
rrime the pues ietting it circulate

Sack to tank until the lines are
fuil an

CALIBRATING THE PUME

€ adjustment handle mounted on top
ive case provides stroke adjust-

€ the pump is in or out of opera-
e digital counter rcads from

0=100 (can te read to 1/100) and is read in
percent. Tifty turns of the handle will

o
*hange the stroke length from zero to |



case, rerlace the plug with the air filter-
vent attached 2o the pump.

Before starting the motor, remove the motor
coupling guard and turn the fump over by han

Before star: up, refer to the crive case lu-
brication plate located on the drive case
cover. The correct lubricating oil proper-
ties are specified in Section #5.10 for your

nd
k& until the pumr has completed one stroke gvele.
¢ This is a necessarv Start up procedurs to ~re-
d vent possible damage to the Pump. Replace the
metor coupling guard and proceed with next
step.
3 3,32 PLUNGER HEAD
E
l. CAUTION: Before Sstarting make sure that all
) obstructions are removed from the discharge
0 line. A new pump can be damaged in seconds
v if the relief valve is not operating.
- 2 T
i//v : 2 ; . i P b 2. Some model pumps are equipped with a bridge
(») o 20 30 AC BE 62 7C 80 SC 10C type pacwing gland thas requires even tase=-
of Surs Stroke up on two adiusting nuts. Most plunger
i IERATI'DXY 2pAPH pumps are suprled with carben graphite fol-
T e~ s lower bushings for smooth fon-scratching
g 2 er palling bv plunger action. The carbon
) graphite material is fragile, and the gland
i bridge nuts must be taken up evenly, 1f
Ihe pum> should be calirated under actual the gland bridge is cocked, the carben
cperating conditions. Determine the capac- grachite bushing will fracture due tc the
ities which corresrond to the various digical uneven loac.
SEttings on the stroke adiustment. Plot a e N ) :
£raph of capacity versuys percent stroke 3. AUTION: The pump S:“:fl“a box take-up
length. This graph (ref Fig. #2) will show glandlfuiz not be t;ggt::ef f:ior to ::art
" ital Ebine ahaiatd ) - up. s recommended that the pump b.
range of the pump Keep this graph with the slightly and then taken up gragua‘ly gs the
rusy for future reference. pacxking seats in. All new packings will
generate friction heat because of uneven
For occasional checking of the pump capacity, seating surfaces. A? the packi?g seats in,
the following method mav be used. The supply the friction heat will drop noticeably.
tank mar be equipped with an auxiliary peas- It may sometimes be necessary tc fill the
uring tank which is normally kept at the sun?.with water or some ot§er suiFable
same level of fluid as is in the supply tank. cooiing media to help dissipate the stuff-
wWhen it is necessarv to nmeasure the with- ing box friction heat.
drawal of the pump suction, it is only nec- <. when it is desirable to flush through the
essary to switch the puzmp suction, by suit- lantern ring there should be sufficient
atle valving, to the fluid in the measuring flow tc keep the lantern ring clean. The
tank. 1Isolate the fluid in the supply tank discharge water should be fairly clean.
and then note the quantity of £.uid withe Flow rates will vary depending upon fluid
drawn per unit time. Be certain to switch solubilitv. A recommended rate is approx-
the pump suction back to the supply tank be- imately 5% of the pump capacity but not
fore the flufd is exhausced tn the auxiliary less than 1/2 gallon per hour or more than
MEAFUTing tank, ac air might inadvertentlv 10 gallons per nour.
enter the pump, : 5. When it is desirable to lubricate the
W aTake i stuffing box through the lantern ring hole
St AN LT a Rockwell stick lubricant may be used.
L A wav The recummended stick lubricants are listed
Sasl wnile in Table #1 on page #12.

NOTE: Refer to the Section "Specific
Services" for additional installation
recormendations.

3.33 DIAPHRAGM MHEAD

prevalent environmental condilions. Fill the
drive case as specified with the correct tab-
ulated lubricant. When filling the drive
case, refer to the ludricatien plate for £ill- us.
‘NP instructions. Afcer £illing the drive

The diaphragm head mus: be serviced by filling
with the proper hvdraulic oil prior to start

The diaphrage pump is always shipped with
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the intermediate chamber filled with the e ZERO STRONE *,.ﬂ“,’ﬁm;;rm;’i
correct asount of a low viscosity technical ~ 5 KT SweeewG=T 1 . OF KARGRR .
gradc mineral oil unless otherwise specified. il w g
The incermediate chamber fluid mav be remcved 3 SRATKET,

replaced by some other non-corrasive N (:, N w e

tible with the process
fiuid. 1€ this is done § st be i{n stric:
accerdance with the service instructions given
in the manual.
AUTION: Under no circumstances should the
nterzeciate chamber be cpened while the

oL &L o5 COomPa

t 2u

~
~

pusp is under pressure.
1. Filling the hyvdraulic reservoir and hvdrau-
lic diaphragm chamber. (Refer to Section
5.6 = Drawing No. 5260-04,
&, RSemove car screws #]1 and sump cover
12, exposing the sumr intericr
5. Remove cap #7 anc insert 1/2" drive
veersion, femaie end, int> the cavity
and resove the air Pleed valve
% . DiSCARGE STRORE.
X L2 sy
sce th bieed valve and cap *7. Fas
th cover, cap screws and g A “py S tra pump spice envelope
3. the fillter-breather attacnec t¢ - ; » rwe foed sptions within
. 2 the sam r e £ cosshea!
idiarihragn head is now ready for starte s1idi ! rt vd for con-
- servatis FUSRUT ‘ tv values withou?
. nee O AT, ¢ b > 11l power
PUMP QPERATION transmiss. ™ saoqents are suhmurged in,
and lu th
L SRmIAN AT SPTLTION
4 % - Erall . . =T N
g :  Ehe P/2 I drive
g 3 - . > 3 o N
{nfiriz: levst an spporsed by four

gelfmalipning v that run on hardened
fG preand € i e e cresshead is

ot A i o~ o w.iminates over-
Was phas i i8¢ ‘orvce deflections
i L4 n of the punp

S Py -
< * : a
Netwesn v - rogsuce end of the pump
and the atacsihers 1he vulunetric efficiencg
cf ¢ samn 1. Jepondr-r ypon the effectiveness
¥ el =131
0 @ © aLrreximately even wear distribu-
Ll tion and leong service iife of the packing,
Whes ig weé na b t y following
aTiet s he ¥ Hhi +s better than & amicr
> in by a ougitudinal la




<. The plunger is supported by two bushings,
one forward and one to the rear of the
Packing, maintaining the geometry of the
stuffing box(see Fig. #4). The bushings
are made of materials such as carbon
graphite that will not scratch or other-
wise damage the plunger surface.

3. The packing is selected for its bearing
(PV) quality, low coefficient of frictionm,
pressure rating, chemical resistance and
temperature rating. TFE lubricated
asbestos V ring or square section packings
are the best choice for most services.

4. Regardless of stroke setting, the full for-
ward positioning of the pump plunger re-
sults in full entry of the plunger into the
pump body and the same wetted plunger sur-

face at all times. This eliminates the

ossibility of crystalline material build-
ur on the plunger surface at reduced stroke

etting and subsequent broaching of the
aceing when increasing the stroke length.

o .

ihe hvdraulicallv operated diaphragm head is
showr in Fig. #5. The diaphragm is flexed back
anc forth by the hydraulic displacement of the
reciprocating piston or plunger, resulting in

4 pumping displacement of the diaphragm.

The hydraulically operated diaphragm i{s kept
within its deflection limits by two contoured
linmit surfaces. The contoured limit surfaces
contain many small diameter holes that permit
passage of hvdraulic fluid from the piston
chazder to the diaphrage chamber, and so forth

on the displacewent side. The passage holes
are small, minimizing the elastic deflection

of the diaphragm into the holes should the
diaphragm bottom into either contoured surface
with pressure behind it. The head requires
two valves, cne that relieves at an over
rressure conditior, and one that relieves at

3 vacuum condition. When suctior lift or
starved suction conditions exist, the diaphragm
will work forward until it bottoms intc the
‘ront limit surface. The relief valve will ex-
pel any remaining portion of the hydraulic
piston discharge cycle to the reservoir. When
a high suction pressure (head) condition
exists, the diaphragm will work rearward until
it bottoms into the rear limit surface. The
vacuuz valve will intake any remaining portion
of the hvdraulic piston suction cycle from the
reservoir. The pump is also equipped with an
air bleed valve that is used for continuous
entrained air elimination from the hvdraulic

~ € 1
Vil
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SPwBTAV \CALUSE T REMEDY
Tums stal {@. Over rressure due to blocked discharge | kezove ohstruction
! "—n‘ n
|b. Excessive cischarge | Place a pressure gauge in the line

(200-200° above Pump rating) - re-
! corc the reading. If it is over pres-
sure, shut down the Punp and correct
the problen. See Section 1.22
Discharge Piping
| ¢. Excessive packing friction 3. See Section 3.32
b. Loosen the stuffing box gland
¢. Lubricate as recommended in

Section 5.10

{Check valves a. All pesitive displacement reciprocating Normal as stated.
rattle plunger Pumns will have some check
valve noise. However, the "click~click"
noise frequency of the suction or dis- !
charge balls should not exceed the
stroke freguency of the Pumo.

{b. Inscificien: back pressure on the Pump, ! Sea Section 1.22 i
See Note -.ll-1 (Page *10) | (Increase back pressure)
Intermittent Insufficzient bacx pressure on the Pumo. | See Section 1.22 !
vaive ractling S&e Notes ~.20 i &4.22-3 (Page *10). fIncrease back pressure) :
Pusp will not a. Pump is not primed See Sectior 3.10 |
deliver See Note -.l2-4 (page #10)
9. Pump has lost prime due to a high syc- See Section 1.21
tion 1ift and/or leakv suction fittings
¢. Suction or discharge valve ball is hang- Clean check valve and inspect suction |
inc ur | strainer for damaged screen or |
 different mesh |
S, Obstructicn ir the suction line | Remove obstruction '
| a. Closed valv |
b, Clogped strainer |
Fump doesn’t ia. Suctien or discharge valve ball is ; Clean check valve and inspect suction )
deliver ratec hanging up strainer for damaged screen or different
cagacit mesh

b. Obstruction in the suction line
C..Excessive suction life

Remove obstruction
See Section 1.21 i

S S .

d. Leakv sucticn line drawing air in on Inspect and repair suction line
suction lift applicatioas
€. Alr or 2as pockets in the suction line See Section i.21
£. Liguid 1s vaoorizing in the suction line
g. Checr valve corponents are worn or Replace cemponents and review
corroded materials of construction
‘h. Packing in the stuffing box is worn Adjust or replace packiq;
i. Relief valve is leaking Inspect valve; replace worn components
and review materials of constructicn
3. Relief valve is bSlowing ! Place a pressure gauge in the line (200

-300% above Pump rating) and record the
reading. If it is over pressure, shut

down the Fump and correct the problem.
tion 1.22 Discharge Piping

r. Viscesity of ligquid too high (Consult factory
1. Cloggec strainer | Clean strainer
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fiew

¢ svnamic fluid aceclerazion clarace Juring normal cvcling in a process syse-
teristic of u posit.ve disnlacemont recip- tem, the operating pressure in a reastor
rosating plunger Pump Tedo.fes sulllcivut r pressure vessel mav have "high" and
PrusBute o the discherge side ! i 1" lim.ts. lhe Pump may operate weil
ofy Lo prevent velocity nedd Surges on it the normal process pressure dut evie
tne suctior cvele from carrving over and dence chuvce valve rattle while the pres-
throueh the Pump head on the discharge sure is duilding up during the system start
cvele, This characteristic is evidence up. If this condition is understood it is
by rateling check valves, vrratic a0t usuallv obtjectionable during the short
"ressure fauge action and an apparent ex- periods wnile the process pressure is
esgive volumetric deliverv of the Pump. building up.
- “.od=e
ring notha veding in WUsR EVae Jown pericds the Pump may
t SUSpIY tans T 2 Pumr = lose nrim for the following reasons:
* “ite Wel { and el The srucess fluid mav gas and cause vaper
. tor Fat ity Bt gher iock ip the Pump or suction lines, This
‘i ‘¥ 83 ause 4 Ne i will occur in svstems where we are pumping
- Wy N Xoty eice=i due T the materials with a low vapor pressure, low
. t W fuse whon . supplv pressure and high ambient temper-
ature, ‘et positive suction head (NPSR)
problems will also oecu” in this type of
svsten,
Tl = B S AT TR REVE S g
Wer or e < slov ke S iTee Remove cdstruction
. T |See Section 3.10
|See Section 1.21
| |
‘Clean c¢hurk valve and inspect strainer
N . T for damaged screen or large mesh
SLruct the suction © Yemove obstruction
la. Closed valve i
. - k. Clogged strainer
Y - t e | 1‘: ." L e N ‘.' | ‘
r rac 5 xiessive &action 112¢ Sve | #diust vacuum valve. Locate pump clcser
g 23 sage <11) t2 tnhe supply tank, Remcve line re- |
Ll =L . b .= sgricticns i
. e, n *au - Tnsnect and repair suction line |
EIE Ene i S '.‘__',: v > Tine  See Section l.21 *
3 i - 3 1
- — ’."_ ,,( S— - — S— P—— -
5 S € i t % 4 = 4 {4 suctivn |
€, bT re Tva is ledsing Inspezt valve; replace worn components
and review materials of construction
is
11)




w.o3 DIAPHRACM PIMP - (Cont'd)

CAUSE

Pump doesn't
deliver raced

o

See Note 4.23-]1 (page 11)

Viscosity of the liquid too high

-
—— -

1. Clogged strainer

Clean strainer

kK, Hydraulic relief valve is learing

Check valves a. All positi e displacement reciprocating
plunger pumps will have some check
However, the "click-click"
noise frequency of the suction or dis-
charge balles should not exceed the stroke

valve noise,.

frequency of the pump

Normal as stated

b. Insufficient back pressure on the pump
See Note 4,222 § 4,22-3 (page 10)

Sc¢e Section 1.22

(Increase back pressure)

[}

Intermitrent
| valve raz:ling

la . T 3
iSee Note 4.22-2 § 4,22-3 (page 10)

Insufficient back pressure on the pumn

ISee Section 1.22 i

(Increase back pressure)

-.-3=1 NOTES

Tre Diaphragr pump requires two valves,

as described in Section 4.13, for proper
ru=r operation. Tre vacuum valve is
normally factory set for approximately a
ter foot suction lift including the inter-
nal hvdraulic losses and dvnamic fluid
“e.o2ity line losses expected in a vertical
line when pumping water at 70°F. The
fastory vacuum valve setting is approx-
irately one half of one atmosphere. Should
ths application of the pump require pumping
4t a greater vacuum setting caused by an
increased viscosity, longer than expected
horizontal suction line length, etc,, it
mav be necessary to adjust the vacuum
valve for a greater vacuum. This may be
accomplished by turning the valve's exposed
screw driver slot plunger clockwise; one
turn will increase the vacuum potential
one psi, until the pump performs as
required., The total turns available are
aprroximately five, when the valve will be
at the maximum setting of approximately
two  psia. The practical adjustment
Limit, clockwise bevond the factory setting,
i approximatelv two turns. Beyond this
adiustment the hydraulic oil in the dia-
shrage head will become spongy due to the
alternate release and reabsorption of dis-
solved air and the vapor lock of the
chanber. (See Section 5.67 for Valve
Operation and Servicing.)

CENERAL MAINTENANCE

5.10 PUMP LUBRICATION

5.1! DIAPHRAGM HEAD LUBRICATION

Experience has shown that the l0Ww SAE viscosity
"MS" automotive crankcase oils, as described by

the APl service classification and the AST™
engine sequence tests, are excellent for the
diaphragm head hvdraulic oil and lubricant.

However, consideration must be given to the air

humidicy since the reciprocating action of the
hydraulic piston will cause the hydraulic sump

te breathe in and out on each stroke of the
pump. With the combined effect of possible

changing ambient temperatures and the breathing

action described, water mav precipitate and be
The detergent additives

emulsified in the oil.
in the 10W SAE automotive oils will tend to
hold water in a tight emulsion and prevent

separation of water, even on long time standing.
It should be noted that very few water problems

have been experienced to date in the use of
these crankcace oils in the hvdraulic dia-
phrage head,

a problem. If normal maintenance precautions

Normal cofdensation has not been

are chservec by changing the oil once every six

months, the pump will operate well without
problems.
extremes of low temperature, humidity, or
oxidizing agents present in the atmosphere
should be referred to our Engineering Dept.
for selection of the proper hydraulic
lubricant.

Severe environmental conditions with

11
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Ac LUBRICATI

2n & plunger pumr a stich lubricator can be installed in the lanterr ring hole. T
Sprosite side ;f the lantern ring, should be plugged with an acid resistant pipe pl
tynes o1 stile lubricants are availadle Jror Foiwwell Manufacturing Compary (see Ta
suil every particular application. After instal.stion of the iubricator, the handl
£iven & periodic turn (once Or twice a day) te acd lubricant to the stuffing box.

g+ Various

g
bie #1) tc
(3

should be

TABLE %

PLUNGER

PUMP PACKING LUBRICATION

This list is made up for vour information and convenience only,
Rockwall Mfz. Co. sealant nusmbers. PPI

The lubricant stick numbers are
does not normally furnish these lubricant sticks. We

recommeni vou contact vour local Rockwell Mfg. Co. for availabilizy or write to Rockwell Mfg. Co.,
Piecshurg, PA.

-
330 e

Crades

er availa®l

alkalies, aguecus sclutions, glvcerine,

éves (alechol scluble), water. Food and

pharmaceutical apnlications as deter-
ined suitable by the user

rincipal Services | Uasuitable for
n

Organic sclvents

Aciés, alkalies,alcohcls, amines, as-
phalt, aqueous solutions, fats, glycer-
ine, plvcols, socap, water, steam. Food
and pharmaceutical applications as de-
ternined suitable bv the user

Hvdrocarbon ané

! aromatic sclvents

General purpose sealant for hvdrocarbon
igquids and pases including gascline,
kerosene, fuel and lutricating oils,
crude distillates, sweet or sour natural
and manufactured gas with water or or-
ganic condensates, LPC systems, dilute
acids and alkalies, glvcols, textile
plants, agueous sclutions, water

| Aromatic solvents,
| strong chemicals,
| hot air

€54

Solven: tresting of lubricating oils, hot
hvdrocarbon vapors and gases, general
hot oil service, asphalt

Liquid light hydro-
carbons, aromatic

solvents, strong |
acids and chemicals

753

St ick
$tick 10 350 Crear
Stick 10 5$2¢C Brown
Scick 56 300C frown
| ]
]
]
Stick 30 300 ¢ Pink

Benzene, butane, solvent napthas, tol-
uene, gasviine containing benzene or
large amcunt of aromatic hydrocarbons,
carbor bisulfide, carcon tetrachloride,
animal and vegetable cils

i Strong acids, ni- |

trating acids, al-
cohols, water,

| aqueous solutions

Acids, alkalies, alcohols, amines, as-
phalt, aqueous solutions, fats,
glvcerine, glycels, socap, water,
stear. Tood ané pharmaceutical
applications as determined suitable

by the user

Suitable for hot hvdrocarbon gases
and vapors, high temperature cracking
and referming to 10G0° F. in con-
junction with hard fared valves.
Recomzendations will e supplied on

recues’t

Liquid light hvdro=
carbons, aromatic

solvents, ni- i
trating acids
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SIXE LUBRICATION
F/OT Pump L fo
The /e A um? u‘..sa.:cn ®)
PLate rshown to the right is located : . f ©
on tep of the pump cover and L; l $/D PUMP sU:QIC‘-°IOh INSTRUCTIC vS’
sprtfiag * adl 2o b P Ve . i »
a.r::..?, the COYY’QC.F... tc oe 1..A | uNIt "‘AS Sr_p LD Y FILLBEFORE OPERL IN\:
stallec in the Drive Case for varyine | e ssont
iy i | © | [romszaCir g-.:..uC’.C“ STROXESMIN CASE CAPACITY
53] -— it I' GAL.
T o O | e —
AN r Ois £ PASIENT AGNA V. SSOSITY 1
TEAPOF CILNG [ SSU NAIIGES2IF, |
P/D 1 Pump 1,75 Gal. - T = - - !
m ais 0(’ 1254150 ] ' ‘
Listed below are several oil com- < W b'g‘z—'ao==:‘ ;
panies whose lubricants meet the m & = - , i
Sk Ph / y FOUR POINT OF THE Q1L USED SHOULD  OIL SO VLD B3 CHANGED CVESY 2500
speciticacions of sur ¥/D Pusps as I | 5¢ vtss ruan Tnc minisum AMBIENT  MOURS OF OPCRATION OR CYEAY
outlined on the Pump Lubrication TEMPERATURE EXPECTED, 6 MONTNS .
Plates. M
1S |
L° = OIL FILL & 70 |
TABLE #2
| ORIVE CASE LUBRICATION . .
| i | Service Pour Point |
{ Vendor Brand Description | Temp ©F. Temp °F. |
|
l. Guif 011 Co Gulf Senate 145D 410 - 900 +100
Gulf Senate 155 91° - 120° | & 3§ i
2. Mumble Cil & Refining Pen-0-Led EP 5 lhlc - 90° | +10° !
Pen-O-led EP “ 1910 - 1200 | +15° l
1. Mohile 041 Corp. Mobile Cvlinder 0il 660% 141° - ggo ‘ +400
! | Mobilegear 634 419 - 9o +200 |
! ; Mobilegear 636 910 - 120° | +200 |
4. Shell 0i1 Co. | Shell Macoma Code 65010 41° - 90° +10° |
| Shell Macoma Code 65013 {919 - 120° | +100 f
5. Standard 0il Div. Amogear Compound #95 41° - 900 | +200 i
American 0il Co. Amcgear Compound #é 919 - 120° | +30°
;6. Standard 0il of California | Chevron Gear Ccmpound #140 410 = 90° +100 |
| - . {  Chevron Gear Compound #160 1919 - 120° +10°
7. Standard 0il of Kentucky { (same as Standard 01l of Calif.)!
[8. Union 0il Co. of California [ Union PB Gear Lube #160 [41° - 90° +10°
; Union PB Gear Lube #140 191° < 120° | +100 !
This oil is to be used in all P/D Pumps for operation at roor temperatures from 410 to 90°F. For
temperatures from 0° to 40°F., dilute this oil with very light oil of the same basic crude. The use

|of kerosene is not recommended.
5.20DurcoMeter p/p I PUMP WORM

5.23 REQUIRED ASSEMBLY EQUIPMENT AND

GEAR DRIVE ASSEMBLY INSTRUCTIONS TOOLS
5.21 REFERENCE DRAWINGS 1. An arbor press with approximately 8"
b |

S2id~- Section Orientation Assembly
270<01 Single Extension Drive Case
52-51-140 Worm Assembl:

52=51- Crank Assembly

5.22 REQUISITES AND PROCEDURES
FOR ASSEMBLY

A clean surface area approximately 2'

wide x 4' long is required. Cleanliness
in assembly is essential, since any con-
tamination of the assembly bearings will

result in early failure of the pump drive.

. One sleeve

. One bar 7/16" dia.

throat depth and a capacity of 2-3

tons.

15/16" 1.D. x 1-1/8" 0.D.
x 2" long with square and smooth

ends.

One sleeve 7/8" 0 - 1'1/8" 0.D.

x 4" long with square and smooth

ends.

One 1/2" female drive to 3/8" male

drive adapter.

x 6" long with

square and smooth ends.

One sleeve 3/4" I.D. x 1-1/16" 0.D.

b S long with square and

smooth ends.

Snap ring cocls, purchased from

Waldes Truarc.



Jven (househedid ¢r othe wilth temp- .
egature Sonsrel te 3G0°F.
& Lo sisseter drill.
H w J=l" dial derth gauge,. depth microm-
elér Or aciurate vernier caliper.
3. ¢ T 8" hex. socket with 3. 8" drive.
- e 9 ot" hex. socke: with 1/2" drive
re 378" Bex. kev 1-1/2" long.
i- Cre 1'«" hex., socket with 3/8" drive.
13, One 1/2" drive flexible head breaker 5.
bar 8-1/2" long.
6, une 1/8" hex. socket wkey.
17. One leng rose plier 6" lrng.
18. One 1/2" hex. socket with 1/2" drive.
19. One sleeve 3" dia. 0.D. x 1-3/8" dia.
1.0. % 1" long with square and smooth ends.
0. One drift pin with a 3/16™ dia. point and
approximately 6" length.
s Qnée 17 cunte hall peen hazmer
o Jne rair of asbestos girves.
- vit microneter
- (Wi UC MIeRTh, &« CGrive,
e = suitabic for a 11 16" diameter
g - 2 s dar I=1,2" 0.0: £ 8" long with
scedte aneé smooth ends. 9.
e oAl SUB-ASSEMELY
‘er o Drawings #5012-01 & 5270-01
. & Dronge gear wall be
Si&see A0y A1 O 3=8) az «00°
. icC ¢© tes.
B FTrace .ran pin up and 10.
STLTRELY SLPPC £ on sleeve
- (Ls€ s.ee
3 fzrove bearing wrapper and
insert into hesr #35 (sleeve
o2 o€ Ll
& re gle side up into
i ne ring against
around the inside
must be seatec so
ace betweer the bearing
_ out.
3 ft up on a bench.
fron tae oven,
s gloves and plaze on the 12

agsesbliy on

osest

vl
cles in the ¢l
the gear tco

.ete wore i 3T press, Flace
earing - wne on the end of

ice a sleeve against
e . <&, noting that the 3.

assecbl. is SCuaze 20d press until the
Searing tottoms againsl the worz shaft
siwulder. Reverse the wern and first

bearing assenmdly in the arber press and
repeat the foregoing steps. Place th
tiie assezbly bench in a clean

5.25 WORM AXND

Place bearing and seal retainer (4%, small
ead dia. down, on the arbor press. Place
seal #4E bv hand (noting lip surface down)
in the center seil hole of the retainer.
flace a bar apainst the seal, noting the
asse=bly is square, and press until flush
with retaizner. Place the assembly on
the assembly bench in a clean area prior
to assembl into the pump.

After cocling, place the gear aad crank
assenbly on the bench and drill through
the four holes. (Use drill 5.23-9.)

Lhe

NOTE: The drilling should be accomplished
by:
a. A-plving cutting oil to the hole and
drill.

b. Starting the drill, noting squareness
tc the hole.

¢. Turning the drill in, noting a free
easv cutting action without binding
or reguiring excessive force.

d. Turning the drill out, using the same
¢irection of rotation as when turning
i~

€. Flushing the holes with solvent anc
blowing off with compressad air.

Place the ~rank and gear shaft up on the

arbor press and press the retainer screws

in the

ress

drilled holes until bottomed (use
the arbor press and tool 5.23-53). Remove
the asse=blv from the arbor press and

screw dows .ocanuts #16 until torqued
firmly against the crank. (Use socket
5.23-11 ané torgque wrench 5.23-24.)

Place the crans and gear shaft up on the
arbor press. Place a sleeve against the
"inner race" surface, noting that the
assembly is square and press until the
bearing bottoms against the crank shaft.
Place the crank and gear sub-assembly in
a vise, shaft up, with the vise jaws en-
gaging the flat cast surfaces on the side
of the crank. Place spacer against bear-
irg and sress outer bearing and retainer
on shaft until it can't gc any further.

3

Spacer will be slightly loose. Keep spacer
#31 in line with both bearings on shaft sc

it doesn't bind.

Place the crank and gear on flat plate,
siaft up irn the arbor press holding fixture.
Place bearing and retainer sub-assembly as
described ir Steps #3,24-3 and #3.24-4 on
the cran- shafs. Place a sleeve against

tne bearing "inner race” surface, noting
that the assemblyv is square and press until
the bearing bcttoms agaiast the crank shaft.
Place ti.e crank and gear assembly on the
bench, shaft up. Set the retainer olate
#37 in place and insert cap screw #38
(torque 100 lb-in.) using tools #5.23-4

and 5.23-24.

GEAR ASSEMBLY INTO THE DRIVE CASE

L mw -

to assexbdly intc the pump.

(Refer to Dwg. #5270-01)
Insert the crank, rear ané bea. ng sub-
sse~blv intc the housing center bcre. Be



wn

“areful not to cock the sub-assembly when
$TAriing, or the bearing retainer 35 will
bind in the bore.
Insert the worm and bearing cone sub-
assentlv (Ref. 5.04-6) into the housing
Pass the forward bearing cone
ecently around the gear and into the
Pposite housing
Insert dearing cups %50 into the housing
orm bore and tap gently from both ends
ntil cups have seated with the bear-
g cones mounted on the werm., Note that
he worm shaft is centered in the housing

wore More.
n

eTe.

-

7]
4]
~™

ce rne gasxet-shim #5352 (,005 thick)
€ e retainer seal sudb-assembl:
. step 7y

L B 8
wipe the worm shafe 4

O oy Y e g

aneter lightlvy
grease. Insert
nd gaske: sub-

=4) over th

4
coating of =2 cu
3

lip en=

at the same time entering
ngil i@ shim and retaine
the housing.

th f cap sare

AJurT
waRErs - 19TSye

e

the wormebearing assembiy
tasx if the procedures
specification are followed:

Paser ard jencil will be required for
daccition and subtraction.

«sing O-1" micrometer (toocl #5,23-23),
Seasere (he thickness of the bearing re-

tairer flange (part “17, drawing

52=3.-1400). The measurements should be
taren at the two drilled and tapped

3/8=1» holes. Mark the bearing retainer
holes and twe and record the measure~
ments 7 Daper anc pencil accoriinglv.
Insert bearing retainer #10 i{nto the

"t worn Sors, bottoming it against

Low nedviap Jur,

f8erl 04T 23D screws s into the housing
anc l.enlen evenlv 'x'ing the cap screws
40IL. Ife torgue level nas reached 30 lo-
%oy using tools #5.23-14, #9.23-4 and
¥.23=2=. Back off on the four cap screws,
ioosening evenly in an “x" pattern until
tne screws are 1/2" turn snug against the

retainer.

Faster dez for 11/16" shaft on the worm
snait ancd rutate the wore. The worm
snould rotate without undue toraque
TRLal wirg=gear £it or oxcessive
-4 sersue on the bearinz retainer
‘ i Cupi saupe (toci #3.l15=10)

the bearing retainer tapped holes #]
and #2 (Ref. step 75,26-2) and as shown
on drawing “51-51-1400. Record the measure-
ments with paper and pencil accordingly.

7. Subtract the measurements obtained in
step *5,26«] Irom those obtained in step
#3.26=8 (Note: Dimension #1 should be
subtracted from dimension 1, and dimension
#2 from dimension #2.) The remainder should
be the same for dimensions #1 and #2.

B. Add .005" to the dimension obtained in
step #5.26~7 and select shims #8 that equal
the total.

9. Remove the four fasteners f4 and bearing
retainer #10 (use tools #5.23~13, #5,23-14,
#5.23=4 and #5,23-1S8:,

10. Place the shims obtained in step #5,26-8

the bezring retainer.

5.25-6.

onto

ll. Repeat ster

5.28

CRANK GEAR=-BEARING ASSEMBLY
: 32-31-1000 and #3270-01)

1. By hand, push against the bearing retainer
plate (dwg. #5270-01 - part #37),
moving the crank-gear-bearing assembly

until the gear bears against the worm.
Hold the assembly firmly in this position

and insert the dial depth pauge (tocl
“3,23=10) against the bearing ratainer a=
shown on Drawin 52=31-1000 and record
the dimension as letter "3" with pencil
and paper.

2. By reach into the drive case and
push against the craak, moving the crank-
bearing assembly until the gear bears
against the worm. Hold the assembly firmly
in this position and insert the dial depth
gauge (tool #5.23-10) against the bearing
retainer as shown on Drawing 52-51-1000
and record the dimension as letter "C" with
pencil and paper.

3. Insert retaining ring (dwy. 5270-01
pare ”%t) into the bearing bore using tool
#35.23=7,

"

=. Wipe the "0" ring groove in the retainer

plate (part #il) lightly with a #2 cup
grease. Insert '0" ring #14 into the
groove.

3. Place the retainer plate »<i aad "0 ring
against the Sousing counter bure. Inser:
seal washers “<U and cap screws #39% into
the retainer pi fasten to the bear-

ate anc
3, using tools #5,23-12

ing retainer #J
t 180 lt-inm,).

and #5.23-1%

A
<Tque

COMPLETION OF THE WORM GEAR DRIVE ASSEMBLY

l. Turn the worm shaft using tool #5.23-25 and
observe for free rotation of the worm and
crank gear assembly. They should not be
tight, bind, or evidence looseness in excess
of .00R"™ %acklash.

Place sliding block #19 on the
journal.

L

crane
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Flace washer

saal 503 inser: sna; ring #1
Cover the top of the drive case until the

ne¥t internal assertlvy procedure begins,

pir - A

'TPER JRIVE CASE ASSENELY

5,31 REFEREXCE DRAWINGS:

5212-0]1 Section Crientatic .ssembly
5270-01 Single Extension "rise Case
27C0-02 One Feed Crosshead

5270-04 Digital Stroke Adjustment

Figures 6, 7, 8 6 9 - Upper Drive Case

Assembly
Figures 1C, 11 & 12 = Upper Drive Case
AssemS iy
= < s g 5
sleen surface srea approximatelv 2°
wide x &' long is reguired. Cleanliness
i- Assembly is essential, since any con-
tamination of the Assembly bearings will
result in earlv failure of the Pump
drive.
. REOVIBED ASSEMBLY ENM'IPVENT AND TOOLS
Yae Bar 21" dia. x 3" long with
scuare and smooth ends
<. Three Crosshead Alignment Too's
‘e’ % /3" &R, 18" long Bar
3. One 15/16" Open End Wrench
4. One Feeler Gauge
5. One Drift Pin witkh a 3/1€¢" dia. point
and approximately 6" length
6. One 17 ounce Ball Peen Hammer
7. One Torque Wrench, /2" drive,
2«600 lb-in.
« B. One lorque Wrench, !./I" Zrive,

0-200 lb~-frt.

9. One 9/16" Hex. socke: with 1/2" drive
10, One 7/16" Hex. socket with 1/2" drive
11. One Ratchet wWrench with 1/2" drive
12. One Dog suitable for an 11/16" diarm-
eter shafc:.

One 3/8" 8lade Screw Driver 8" - 10"

iong
ls. One 53/32" Hex. socket kev l=-1/2" long
13. Ome 3/16" Hex. socket key 1-1/2" long
16. One 1/4" Hex. socret key 1-1/2" long
17. One 5/16" Hex. sccket key 1-1/2" long
18, One 5/32" Hex. socket with 3/8" drive
18, One 3/16" Hex. socket with 3/8" drive
20. One 1/4" Hex. socket with 3/8" drive
21. One 5/16" Hex. socket with 3/8" drive
22. One 1/2" female drive to 3/8" male
drive adapter
23, Snap Ring Tocl, Waldes Truarc -

internal Flier
iw. One plastic head mallet
<5. One € ounce Eall Peen Hammer
<t. One 2" dia. bar %" long with square
anc smooth encs (brass)
One 0=1" Micremeter

. Ja

HANGER BRACKET - CROSSHEAD

SUB=ASSEMEBLY INTC THE DRIVE CASE

Refer to Drawings 5270-03, 5270-02,

5270-01

'
.

s

s 5212=01 and Figures 6 thru 9.
Place the bdearings (Dwg. S270-0i-part
#27) in the Hanger bracket and using
tecols #5.33-1 and #5.33-24, seat the
bearings in the hanger bracket bearing
bores.
Loosely assemble the hanger bracket sub-
assembly and crosshead sub-assembly as
shown in Figure 6.
Uncover the worm gear drive assembly
previously assembled per Section 5.20.
Turn the worm shaft using tool #5.33-12
until the crank iournal is in the posi-
tion shown in Figure #8. The crank
sliding block shall then be turned by
hand until it is in cthe illustrated
positiorn.
Note the following hanger bracket-
crosshead position shown in Figure %6
before assembly inzo the drive case.
a. The crossheads shall have the
machined bottorm slot surface down.

The locselv assembled hanger bracket~-
crosshead assembly shall be picked up
by hand and installed in the drive case
as shown in Fig. 8. The hanger bracket
shall be gentlyv maneuvered until the
sliding block engages the hanger brac-
ket slot as shown in Fig. 8.
Insert the extension shaft through the
drive case, and screw into the cross-
head antil the extension shaft is en-
gaged as far as possible bv hand.
(Figure #8)
Insert the hanger bracket pins (Dvg.
5270-01-part #26) into the drive case.
Push against one pin, maneuvering the
hanger bracket slightly until the pin
begins to engage the rearing bore. Using
tool #5,33-24, tap the pin into the
bearing. Repeat this procedure with the
second pin,
tne fe2ed installation of the guide
biocks (Dwg. #5270-02 part 211) into the
drive case.
ONE FEED PUMP

NOTE: Positions referred to are

shown in Figure 9.

Using the extension shaft, lift the
forward end until the crosshead will
accept the first crosshead tool.

By hand, lift the rear urtil the cross-
head will accept the second crosshead
tool.

Insert guide block Dwg. 5270-02 -

part 1l intc the drive case at peosition

"
-
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Fush the guide block, withdrawing
tool at the same time, until the
block has engaged the drive case

hole in position =5,

Remcove tocl in posirion #3 and insert
the second guide block into the drive
case at position #3,

Push the guide block through until
the block has engaged che drive case
hele in position #6.

Apply #1 cup grease to the "0" ring
groove in the end retainer #13 and
fnsert "0" ring #12.

insert the end retainer #13 into hole
position #3 and end retainer #13 witn
"0" ring #12 into hole peosition #6.
Wote that the protruding flac tangs
of the end retainers engage the top
of the

¢ end

are guide block.

of the sg
t

- -

insert two cap scraws “l% across the
corners of each end retainer (steps

+ i) and draw down on the cap screws
everl: Lniil thev are snug 1/2 turn
zight
Twe F nstallation of the Guide
Blocks: (Twg. #5270-03 part £7) into
tne e Case

OTE: Positiens referred to are

shown in Figure #9_

Uiing the extension shaft, 1ift the
forward end of the crosshead until
it will accept the first crosshead

By hand, lift the rear of the second
crosshead until it will accept the
second crosshead tool.

By hand, lift the rear and front of
the first and second crossheads uncil
the crosshead will accept the third
crossheas tool

insert guide block #7 into the drive

sasv at
P

rusn tae pul

s "
withdrawing to

*7 through,

ci at the same time
until the guide block has engzaged the
drive case hcle in position #%
Insert the end retainers #9 inco the
drive case holes in positions #2 and
#3. Note that the protruding flat
tangs of the end retainers engage
the top and bottom of the square
guide block.

Insert two cap screws #10 across the
corners of eacn end retainer 9, and
using tocls, draw down on the can
evenly ontil thev are snup

agnt.

§irews

5.35

[

15

11

ADJUSTMENT SCREW AND KNUCKLE

Insert guide blcck #7 into *the drive
case at pesition #4,

Push the guide block through, with-
draving tool at the same time until the
guide block has engaged the drive case
hele in position #1,

Apply #1 cup grease toc the "0" rin
groove in the end retainer #9 and in-
sert "0" ring 48,

Insert the end retainers #9 into hole
positions #4 and #]1 with "0" ring

#8 into hole position #1. Note that
the protruding flat tangs of the end
retainers engage the top and bottowm of
the square guide block.

Insert two cap screws #10 across the

of each end retainer and using
ool #3.33-15 draw down on the cap

¢ evenly until thev are snug 1/2

e
"
9
m
"
n

«
o
1

ol ﬂ' (ad (’:
=
B
Y
o™

oft *3J,
k ® through until
ed the drive case hole in

MY e O WD o

e

0" ring
¢ and

P grease to the

retainer

t "O" ring #8.

t the ¢nd retainer 9 into hole

#3 and end retainer 79 with
ias into hole position #6,

Note that the protruding flat tangs of

e end

the end retainer engage the top and
bottom of the square guide hlock.
Insert two cap screws “10 across the
corners of each retainer 9 and draw
down on the cap screws evenly until
thev are snug 172 turn tighet.

Move the crosshead or crossheads back
and forth by hand, noting that there
are no binds that impair free move-
ment. Should any binds be noticed,
locsen cap screws #10, using toel
5.33-15 and tap the end retainers #9
h Wher the
ly, retighten the cap

Cross~

Insert the remaining cap screws #10
ard torque all fasteners evenly to
75 lb=in.

ey
L4

ASSEMBLY

INTO THE DRIVE CASC

Turn the worm shaft using tool 5.33-12
v

untii the hanger brackec is in the
pesition shewn in Figure #]10A.

Slide the crosshead inte the position
shown in Figur and 8.

Aligr the %ar bracret-crosshead




e
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8.

until the rectacgular cavicy is i the 10, Refer to Drawving #5270-01. Selecz the
position shown ir Figure #10%. nurber cf shims #57 (.01L" chick) to
Align the sliding r‘~~k= on the drive {11 the gaps determined in step #8.
kzuckle nuts as showm in Fig 11a. cumuiative shim thickness shall
Insert tne adjustiment knuckle~sliding exceed the measured cap by the closest
block assemdly through the hanger possible margin,
bracket and into the rectangular 11. Remove cap screws #25 and 26 one at
cavity in the crcsshead as shown in a time, and install the shims selected
Fig. #liA and 118. Gently push down in step #6. Reinstall the pins per pro-
on the sliding block assemblv until it cedure *5.3<-9. [Insert cap screws #25
has passed through the hanger bracket and torque to 110 lb-in. for a free
and has enevaged the crosshead com- fit befcre proceeding. Check that the
pletely. This procedure requires adjustment screw assembly (#5.35-7)
absolute alignment of the sliding remains free and does not bind.
blocks to the cresshead. The cliear-
nces are very clcse and patience
mav be required tc obtain the absolute 12. 1If this is a Two Feed Pumr, repeat pro-
alignment cof the sliding blocks, pere cedures #3.35- l and ¢5.35-2 and follow
|itting entry of the assemblv into steps 35 3 #5.35-% through
the ¢crossheas. !5.35-- or the ﬂe;o.‘ feed.
insert the aijustment screw sub-
assemd asseatled per 5.4U) through 5.30  Sump and Bellows Boot Assembly to the
the hanger bracke: and engage the ade Orivs Case
fusiment knuckle bdv threading ir with
d@ counter clockwise rotation (lef: hefer to Drawings %5270-03
nane thread)., Turn the screw assenbly and Figure #1.0.
it approximately !f turns and then
push the adjustment screw down int. <o APPLY @ thin Coeting of #1 cup grease
the hanger bracker until the tep dall on the sums (part #3, Dwg. 3270-02) te
bearing buitoms in the hanger bracret Srive case gasset surface. Flace the
bearing caviey. sashel Oon lhe sump pasket surface and
Inser: snap ring #25 (Ref. Dwg. 3270- Press firmly, noting that the gasket
0-) into the smap ring cavity and will remain ir pcsition due to the ade
seat the ring agains: the bearing b\ hesive properties o the #] cup grease.
tapring around the inside of the ring. 2. By hanc hold the sump #5 1a position
- . on the drive case and insert cap screwvs
F@ into the two top sump mounting holes
insert the universal shaft-pin suh- in the drive case. The One Feed sump
assemdly (assemtled ver 5.45) into mounting position is shown on Drawing
the adjustment screw coupling guide #5270-02 and the Two Feed mounting
as shown on Drawing 5270-04. VUsing positions are shown on Dwg, #5370-03
the handle stroke ad‘ustment shaf: 3. Insert twe cap screws #8 into the twe
sub-assembly (assembled per 5.40) as lower sump holes and start by hand:
& tool, engage the universal shafc- using tocl #3,33-11, run the screws in,
pin sub-assemblv as shown on Drawing and using tocl #5.33-8 torque to 35
5270-0< and turn clockwise until the 1b={t.
8C usSiMent Knuckase Sottoms in the &, If tnis is a Two Feed pump, repeat
hanger bracket. Uisengage the handle- steps |, 2 and 3 for the second feed.
troke adiustment shaf: sub-assembiv 5. Turn the wore shafe using toel 5.33-12
end rlace on tne assembly bench until until the crosshead {s in the position
recuired ir the further assemtlv of shown in Figure #123.
the Pump. 6, Place the bellows hoot *9% on the exten=
Refer tc Drawing #3270-01. Insert . Sston shaft #17 as shown in Figure #12A.
three cap screws 725 iato tae hanger 7 XQSgr: the bellows boot-extension
Sracket pins #27 ané draw dows evenl: shatt intw the drive casg and screw the
wntil they are snug ./2 turn tight on extension shaft by hand into the cross-
Scth sides of the drive case. While head, as shown in Figure #128. Using
drawing down and tightening the car an cpen end wrench, engage the extensiuvn
screws, obscrve tnat the adiustm.nt shaft through the sump bore and turn
SETEV ASSEBhLY (8. 15T) Pemeine with the aid of a crcss bar gntil fhe
fres Bhd dbes HEt Bihd. bellows boot-extension shaft is fullv
Usizg fecler sauke “5,33-e, Suturrine threaded into the crosshead.
e gar Detwuer the Langer brateet 5. Anrly a thin coating of *2 cup grease
sie and the hevsine = Boetl sides en the circular groove of the bellows
buot retainer plate #l18 and engagu .the
bellows hoot, compressing it to the



stic head mallet.

ave 2" L.D. x 2-1/2" 0.D. x &"
12 with square smoeoth ends.

tar 5/8" diameter x 3" long wich
square and smooth ends.

One sleeve 7/16" 1.D. x 5/8" 0.D. x
2=1/4" long with square and smocth
ends.

oy

—

5.37 COMPLETION OF THE UPPER DRIVE CASE- : .
ASSEVELY .44 DIGITAL STROKE ADJUSTMENT ASSEMBLY

!. Turn the worm shaft, using tool 5.33- Refer to Drawing 5270-04.
i<, anz observe that the upper drive : ¢ ‘1 :
components move freelv and do not bind. 1. Turn.worm shg.: usin; tocl}untx. drive
2. Cover the top of the drive case until . knuckle (#14) at 100" stvoke.
tie nex: assemblv procedure begins. <: Be sure counter (23A for IFD & 22 for
2FD) reads 1007 in mounting bleck.
5.3% INSTALLATION OF DR -1ST COVER J. Insert flexible shaft (#10) into shaft
I coupling (#13) inside of adjustment
Refer to Trawing #5270-0%, 5270=04 screw (=11).

"o §12 on top of The adjustment screw sub=assembly is now ready
o .- . LA W
5 for installatien in the driv . Ref to
- sure the holes in for in alla 1‘w the drive cage efer ¢
shié Noles i 2.35-5 for installation instructions.

e att Inke Chne
m drawing

on the grive case as shown on
Neacine #32%0<01
LTSI - - g Fae

5.46 DICITAL SIROKE ADTUSTMENT HANDLE SUB-ASSEMBLY

wln T be sure tne holes line up he-

{wéen Tne drive case 13, drive case Refer tc Drawing 5270-04
gaskes =13, snd drive case cover #il. l. Place the stroke adjustment shaft #9 in
The drive case cover is secured bv means its holding fixture on the arbor press
of four cap screws - 10. with the shaft end up.

- . 2. Place the bearinz #25 on the shaft and

press until the bearing bottoms against
the shaft shculder.

3. Flace gear 6 (teeth up), sleeve #5 and

bearing “19 on the shaft and press

until the gear bottoms against the

lower bearing. .

4. Flace lock washer #16 on the shaft with
the bottom LiNE engaging the slot in the
shafe.

5. Turn bearing nut #|8 on to the shaft
using toel #5,43=4 until it bottoms
igainst the washer-bearing-sleeve gear
assently. Torque the lock nut tightly

e

At surface area approximately 2' wide APMINSL £he snwemhliy. ChEek BReE 9,
1B ng is required. Cleanliness in rnsfrvx:; that the Eear is locked
assemdbi: is essential since anv contamine gxgn:lw in nlfce and will not rotat¢:
ation of the stroke adjustment bearings will Using tools “JTQJ-J and #5.43-6, defliect
resylt in early failure. one of the lock washer tangs into the
closest matching lock washer tang slot.
5,43 RENUIRED ASSEMBLY EQUIPMENT AND TOOLS 6. Insert the shaft-bearing-gear assembly
into the mounting block #22.
l. An arbor press with approximatelv 8" 7. Insert set screw #20 into gear #24,
throat desth and a capacity of 2-3 tons. noting that the set screw does not pro-
e B.035 hex socker kev, trude into the pear bore.
Bre drife pin with a 1% Ziancter poine . Place the gear 724 on the counter shaft
23a or 8, (Single feed pump is 234,
two feed pump uses J3A and 23B8)
e B the counter-gear sub-asseambly in
v mounting block siot, engaping the
vV var twvot DV maving the counter

"
-




5.50

forward until the flange bottoms
against the cross slot. (It may also
be necessary to move the bevel gear
forward oz the counter shaft),

w
wn
-—

4. Unwrap and examine the packing s«<t. There
are two tvpes of packing that may be used.

CHEVRON PACKING

10. Remcve the counter gear assembly in
this position and tighten set screw #20
using tool #5.43-2 and repeat step #9.
11. Place the indicator plate #21 over the
mounting block #22, engaging the rec-
tangular protrusion window of the
counter with the rectangular slot in the
indicator plate. Push against the slot-
ted diameter of the stroke adjustment
shaft #9 and rotate by hand. Observe
the bevel gear tooth engagement by
locking at the bottom of the assembly
through the mounting block slot while
rotating the shaft. Observe the turn-
ing of the counter numerals while ro-
tating the shaft.
2. Place handle ?4 in the holding fixture
or. the arbor press. Start spin knob
2 in the handle by hand, noting that
it is square to the handle. Insert
¢in #3 through spin knod intc handle.
Press against the pin uyntil it bottoms
against the handle.
Place the hanéle-knch assembly on the
stroke adjustment sub-asseambly shaft.
Tush the handle bv hand onto the shaft
until the roll pin hole in the handl
is lined yp with the one i{n the shaf
Hold the assembly in this position
while starting roll pin #17 into the
handle and using tool #5.43-6, tap the
pin until it engages tne shaft. Using
tools #543.3 and #5.43~5, drive the
roll pin tnto the handle until it is
1/8" below the handle surface.

[
L)
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5,52

Place a male adapter ring, flat side down,
in the body bore and push by hand until the

ring bottoms against the bushing. Place a
pressure ring, with the Chevron pointing

toward yvou, into the bore and push by hand

until the ring bottoms against the male

adapter ring. 1f the rings are cut, alter-
nately stagger the cuts as they are placed

in the bore. Continue installing the rings
until there is room left for one more ring
before it will overlap the lantern ring

hole. female adaprer ring flat side

up in the bore and push by hand until it

hottoms on the pressure ring. Place the lan-
tera ring #13 in the bore and push until it
bottoms against the packing. Place a malc
adapter ring, flat side down, in the body
bore and push by hand until the ring bottoms
against the lantern ring. Install the
pressure rings, as before, until theve is
room left for one more ring before it will
protrude out of the bore. Install a female
adapter ring, flat side up, in the bor nd
push bv hand until it bottoms against
pressure ring. There should be a slight
pertion of the hore exposed for the follower
Sushing engagement. Place the follower
bushing #13 in the bore. Place the plunger
in the bushing and, while pushing, turn the
slunger in a rotational motion back and forth
as the plunger engages the packing until 1t
has fully entered the stuffing box.

Flace a

(S
the

SQUARE SECTION PACKING

PLUNGER HEAD ASSEMBLY

The instructions that follow are for the
plunger head shown on drawing #5260-03 and are
tvpical for other plunger head coinstructions.

The materials of construction used in the

pue> plunger head must be suitatle for the
intended service. The material recommendations
are given in PPI 's pump materizls of
construction Bulletin #725.

The plunger bushings #13, if thev are carbon
graphite, are fragile and should be handled
with care. The pump plunger, if it is metal,
is super finished and should be handled with
care.

1. Slip each bushing #13 on the plunger 5.33

Place a ring in the bore and push by hand un-
til the ring bottoms against the bushing. 1f
the rings are cut, alternately stagger the
cuts as they are placed in the bore. Continue
installing the rings until there is room left
for one more ring before it will overlap the
lantern ring hole. Place the lantern ring
#19 in the bore and push until it bottoms
acainst the packing. Install the packing
rings, as before, until there is a slight
portion of the bore exposed for the follower
bushing engagement. Place the follower bush-
ing #13 in the bore. Place the piunger in
the bushing and, while pushing, turn the
plunger in a rotational motion back and forth
as the plunger engages the packing until it
has fully entered the stuffing box.

MOUNTING THE PLUNGER HEAD ASSEMBLY TO THE

and observe for a snug, free rotational
fic.

2. The pump body bere should be clean and
inspected for burrs or the presence
of scale.

3. Place a bushing *13 in the pump bdbody
bore and push bv hand until the bushing
bottoms in the bore.

PUMP

1. Screw in studs #16 until thev are fullvy
engaged.

2. Using #2 cup grease,
with a light coating
studs firmly against

wipe the body gasket
and place it over the
the bodvy.



pos

3. Lif: the plunger head assembly and, en-
gaging the studs in the :ump holes, push
the plunger head assembly until it
bdottoms against the sump.

Insert studs #19 into the pump body.

Tighten securely #20 hex nuts on #19

studs.

6. Turn the pump stroke adjustment by hand
until the digital counter reads 100%.

. Turn the pump motor coupling over by
hand until the extension shaft, drawing
#5270-02 Part #17 is fully retracted.

8. Place the gland #15 in the sump and
slide it over the studs #16,

9. Screw the hex nuts #17 onte the studs
until thev locsely engage the gland.

10. Turn the pump stroke adjustment by hand

sntil the digital counter reads 0%.
the extension shaft and plunger
Tuttons are not flush, place a screw
driver or ¢ry bar behind the plunger
button and, using the gland as a ful-
crum, pry the plunger towards the ex-~
tension shaft until the buttons meet.
<. Place the split coupling, drawing
5170-03 part ¢, over the extension
shaft and plunger buttons, chamfered
sicde towards the extensicn shaft, and
snap the retaining rings #3 over the
coupling firmmly in place.
13. Fefer to Section 3.32 for start up and
"reak in procedures.

w8
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DIAPER,CM HEAD ASSEMBLY
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Section Orientation Assembly
Diaphragm and Hvdraulic Head
Diaphragm Head and Check Valves
One Feed Cross Head

-+

Twe Feed Cross Head

REOUISITES AND PROCEDURES FOR

ASSEMELY

ciean surface area approximately 2' wide
¥ =" long is required. C(leanliness in
assembly is essential, since any contam-
ination of moving parts in the Diaphragm
Linuld End Assembly can cause early fail-
ure ¢r inefficient cperation of the liquid

ena.

RECUIRED ASSEMBLY EQUIPMENT AND TOOLS

I. Drift Pin - 1/4" Diameter Point, approx-
imately 6" long
Hammer - Ball Peen, 1%
Screwdriver - 1/4" Blade, 8"-10" long
Pliers - Needle Nose - 6" long
One 3/16" Hex Socket Key 1-1/2" long
&, One Torque Wrench with 1/2" Drive
- 150 lb-ft.
ne Torque Wrench with 3/4" Drive
= 230 ip-ft.

A0=3i

N SR

8. One 12" Adjustable Wrench

9. One 1U" Adjustable Wrench

10. Snap Ring Tool, Waldes Truarc -
Intermal Plier

11. Socket Wrench Set 3/8" thru 1"
soclets

12. Channel Lock Pliers

ASSEMBLY OF DIAPHRAGM BODY TO THE SUMP

Reference: Drawing #5260-04, 5212-01
and 5270-02

1. Carefully inspect the Hydraulic
Plunger #6 for burrs or any residue
that may be present.

Heclding the plunger by the button end,

insert it into the bore of the dia-

phragm body to insure that the plunger
is a free sliding fit in the bore.

3. Remove the plunger from the bore, and
place on working surface with button
end up. Using two small pieces of
crocus clcth or fine emery paper (to
avoid injury to fingers) spread one of
the piston rings #5 just enough to
slide it over the piston past the
uppermost groove,and let it engage the
second groove from the button end.
Assemble another piston ring into the
uppermost groove as just described.
Turn the plunger over with the button
end down and assemble the remaining
two piston rings by the method des-
cribed above.

4. Apply a thin coat of lubricating oil
to both the bore of the diaphragm body
#29 and the surface of the plunger #6
to assist in the assembly of the
plunger into the diaphragm body.

Place the diaphragm body #29 face down
on the work surface so that the open
end of the bore is up. The body
should be carefully and thoroughly
cleaned. Inspect for burrs, sharp
corners or any residue that might be
present in the body.

6. Holding plunger #6 vertically, with
button end up, carefully insert the
plunger into the bore cf the diaphrage
body, letting it slide into the bore
until it stops with the first piston
ring resting against the hub of the
diaphragm body. Using crocus cloth,
fine emery paper or two pieces of wood
to avoid injury to the fingers, com-
press the piston ring while manipula-
ting the plunger until the piston ring
enters the bore of the diaphragm body.
Slide the plunger gently into the bore
until it stops with the next piston
ring resting against the hub of the
diaphragm body. Repeat this procedure
for each successive piston ring until
the plunger is entered completely into

"



he Bore of the diaphrage dodvy,
discussed in Section

4 e |
SOt ate mounled

¢ rrevirusly
and bellows
ive case.
anhrag™ bodv and hvdraulic
assembliv still face dorwm on :He
wi surface, inser: the O-ring #l& int
tae recess as shown on drawing #3532
generous application of #2 cup greas
o the O-ring before assembling wil
ssist in keeping the O-ring in place
:urAn; the next step in assembling the
ags body te the

v SuUl’

T aufigeY

ATk

&
80=-0
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SuBEP.

te drawing #3170-02, Turen the
1 stroke adjustment and/cr the
+#28 Dwg. 327001} until

shaft is withdrawn
that there is a lozazing pin =3
"

the Zoca:;or of

the bolt noles
¢ Hold the dia-
shrage badv against the face of the sump
and screw the ring nut #4] onto the
threaded sorticrt of the “diaphragrn body
uﬂ'*‘ it bears against the inner
face of the sump. Using a
.—:f: in and a hammer, cr a spanner
turn the ring nur =41 by means
the holes provided until the dia
phragm body is solidly mounted agalns:
the sump effecting a tight seal of the
O-ring #14 against the outer fac: of
the sump.
Lsing a screwdriver or lcong nose
pliers, reach into the bore of the
ciashragn hodvy and gras? Or engage the
*garan of the ondraulic plunger =A,
that the bhutton

-

Pull the plunger out s

is exposed outside of the bodv. Care
must be exercised sc that the bore sur-
faces will not be marred.

Turn the digi’al stroke control and/or
the worm shaft by hand until the ex-
tension shaft #17 (Dwg. #5270-02) is
moved outward from the drive case.

Be sure that the snap ring #7 is at
tiie end nearest the drive case.
ontinue moving the extension shaft
stward ¢ntis: the butt ‘ the und
is apainst the butte M Clie Ave
rauiic plunger. Tare Tthe tw
v8 of the spiit coupling
e, 527093 and enpagy the twe
Doy 8. Ehat They il b Beld

ASSEMSLY OF CENTER DI

in the spiit
1 groove in

-.d Ne at the en

ding the courling

ene land slide tne re-
e incernal groove in

ion is now complete

(3"

o

APHRAGM PLATE TO THE

DIAPHRAGM BODY

Reference: Drawing #5260-0

w

Carefully examine the center diaphragn
plate #3. See that all the holes and
ports are clean and free of anv chips or
foreign particles.

Examine the hvdraulic diaphragm #4. 1t
must be c¢lean with no particles of dirt o
toreign matter present

bolt

“eze tha: there are eight holes thru
the plate, and four smaller holes on the
same circular center line as the large
holes. The four smaller holes are counte
ored on one side of the plate. This sid
u;‘l be reierred to as the outer surface

cf the center diapnragm plate #3.
With the center diaphragm plate rest
edgc on the work surface, inser: two of
the cap screws #28 thru two of the four
counterbored holes with the heads of the
screws on the same side of plate as the
counterbores. Holding the center dia-
rrra,A plate on edge with one hand, place
the hvdraulic diaphragm #4 over the twe
cap screws with the diaphragm bearing
against the inner face of the center dia-
phrags plate. Using both hands, place
this assemblv against the exposed face of
the diaphrazm body with one of the ports
in the edge of the center diaphragm plate
in the uppermost position. Line up the
two cap screws with two corresponding
rapped heles in the diaphragm body and
screw them in bv
phragr plate is held securely in position

-

r-
e

ing on

hana until the center dia-

with the diaphragz located between the two

surfaces.

Inser: the remaining two cap screws #28
thru the appropriate holes and tigh
four cap screws securelv, using a 3/16"
Allen Wrench.
that the diaphragz and
positioned to slide
dianhragm bodyv before tightening the four
cap screws.

center plate are

5.65 ASSEMELING REAGENT HEAD TO CENTER DIAPHRAGM

PLATE AND DIAPHRAGM BODY

Reference:

Drawing #5260-01 & r5260-04

Insnect the diaphragm head #10 carefully

see that it is free of burrs. loose par-
ticles or anv residue that might be pres-
ent. Alsc be sure that the diaphragma #9 {

free of dirt.

ten all

-

Care should be taken tc see

into the recess of the

te

S



Jarcoiessy P/D I PUMP
DIAPHRAGM HEAD TIGHTENING SPECIFICATIONS

TORQUE SPECIFICATIONS

Diaphragm Bolt Tightening
Head Si:e Size Torque - Ft. - Lbs.
1" 9/16 - 12 UNC 150
1-1/4" 9/16 = 12 UNC 150
2" 1/2 = 13 UNC 106
g ——

I

BOLT TIGHTENLNG SEQUENCE

FIGURE 13
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2, B lline the diaghrage head “10 on edwe
TR ne hand, place’ the diaphragr into
t recess ia the diarhrags head with the
neave face of the diaphras— »ositioned
toward the diaphragm head

Note that the corrugated surface of the
ciaphrage is in the position shown on
Urawing #5260-01.

Twist the diaphragm in the nead until the
belt holes are in alignment with the bolt
hoies in the diaphragm head. Alsc the
holes corresponding to the szaller inter-
mediate plate retainer screws should be

gincident with their position. Insert
tuwo ¢f the cap screws #1i thru the holes
ir the diaphragm head and th. diadhragn.
Now asse the diaphraga Zeal te the

fler o ~ining ur tne Y AT sirews
- rreson Ci¥s 3 center

i3te %35 A~ Ty see that the
recess in the diaphrags heac slides cover
the t ané that the morts in
che & re in the vertical

Drawing #5260-0<
acads
n reilef valve concists of set

0
Lo I
n
LN

¢ wnich bears against the spring

iove can be locked in position
¥ Means oI the iocknuyt ¥4%. WwWhen the set
eres *50 wise, it causes

LA ¥ S N7 S |
L
’

Ve LNWarc,

the spring increasing
the n: fe3 which
edge crifice
i of cdy #4§

inireasiag ¢ force required tc move the
eiement froz the seat opering the valve.
when the set screw #50 is turned counter-
clockwise, it allows the spring #44 to
move cutward Jecreasing the fcrce against
the element #43 reducing the force

requirec to nove the element from the

seal, Cpening the valve.

afté WNNcPERIs the relie! valve is
Sea.e: L7% tagr body b
meatt 3 ws SO tNat when The
#5789 L8 Loemel the hydraulic ¢il passes
sl y oot ass<s€ PABE LNe w.eTxNL -
s : tafe the hoies % the

body #48, exnhiusting back iantd the reserveir
sump) thry holes proviued in the diaphragm

body.

dgvdraulic oil is prevented from leaking to the

culls Of an U=-ring #+7 contained in
rtion of the body #48 at the relief

The relief valve is cpened by an over-pressure
condition as described in Sectien &4.13.

Assexmbly Instructions:

=

(v

o

o

>

-
.

-
b

13.

Carefully
¢

pect the pressure relief valve parts
to see hey

are clean and free of any dirt
All corner nmust be free of
hand, insert the

o the bore 2f tiie body with the
the element resting against the
t

the above assembly in one hand,
the bore of the element

(L I, B
3o

e b

s 4 I O B

o

"
"
-
ad
O vl
<
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with the center recess area up.
rew #5350 is now threaded into the body
the dog point cf the set screw engages
re the spring follower.
te the groove area of
fice area of the body.
to the body #48 near

o
n

w
n

N S S I - G I

"
o
2]
4.“
> 8
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e se: screw *3
Screw the locknut #49 onte the set screw #50.
After adjusting the relief valve toc open 10
above the oeprating pressure of the pump, screw
the locknut tightly against the body using one
wrench to keop the set screw {rom turning and

another to tighten the locknut.
Install the gasket #46 onto the body and thread

on the cap #31.

The relief valve is normally installed in the
lower right hand part provided in the diaphrages
body. Right and left hand are determined from
a position facing the outbcard end of the
diaphrage lijuid end.

Insert the relief valve intc the lower right
wn or Dwg. 3260-04 and screw it

iower, loosen locknut #49
counter-clockwise.
ané centinue to

the desired setting

tne pressure
screw Y50
gauge pressure

the setl

tne

Coserve
adjust the se: screw until
is obtained.

After adjusting the relief
setting, screw the locknut
bodv using one wrench to keep the set screw from
turning and another to tighten the lockaut.

valve to the desired
tightly against the

A

A
Hcad

Reference: Drawinp *5260-04

Faor areratior the pressure relief valve,
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€. Shut off

Fill cthe diaphragr head with oil, usinz
the sase grade cil removed, until the hy-
draulic chamber is full to the top of the
air bleed valve pore,

Replace the air bleed valve and plug 7,
Figure #15,

7. Start the pump aud observe the gauge pres-

sure neaedle swing.

the strainer, tank supply, or iso-
lation valve in the suction line. The pusp
will now behave as described in Section 5 1.3,
"when suction lift or starved suction
conditions exist"

9. Observe the gauge pressure needle swing and

iightly depress tne vacuum valve adjust~
nent follower #2127 until the maximum pressure
nas been cobtainec. The reiief valve pres-

@ factory, should be 10%
above the crerating pressure stamped on the
=late The saudbed gauge reading
exceed tihss setting.
the pressure lower, loosen jam

turning the adjustment screw
ter-clockwise, lightlv depress the
valve adjustment follower and observe
pressure until the desired setting

Surs, a5 set bv t

e outlined are not exact and are

nd a rougn estimated relief valve

St? If closer settings acte re-
culred, a hand-operated hvdraulic pump can
b :::ne::e: tc the bottom disphragm head

nread connection and, while the

pum> 1s stopoed, the hvdraulic chamber

car be pumped up until the relief valve
setting is observed on the pressure gluge.'

VACUTM VALVE ASSEMBLY AND

INSTALLATION

Reference:

30 T . "
& ® A"l -

Drawing 5260-04
heads

valve mechanism consists of an
screw (#34 ball seat in-
inte the bore of the
anc an O-ring inserted
screw. A check valve
ainst the O-ring. A
= (#¥38) is retained at one end bv the
lder in the body and at the other end
check valve ba...

waith

The above assembly is retained by means of the
acjustment screw which threads into the body.
A clockwise rotation of the adjustment screw
“5<« moves the ball #5 into compression against
the spring #5356, increasing the force necessary
t¢ cpen the valve. Conversely a counter-
rwise rotation of the adjustment screw

the spring te extend, decreasing the

{orce necessary totoer the valve

1%

spect the vacuum valve parts
e clean and free ou

le All corner zust be free of
Press the ball seat insert #39 into the bore
of the adjustment screw #54 being sure the
chamfer side is up.

Install the O-ring #58 in the recess groove
of the 0.D. of the adjustment screw. Insert
O-ring #57 into the recessed area of the ball
seat of the adjustment screw.

Place the check valve ball #52 on the ball
seat U-ring #57. Press the ball firmly by
hand against the O-ring and with a ground
tester check tc be sure the ball is not
making contact with the metallic pertion of
the adjustment screw or the ball seat insert.
Install the spring #5¢ intc the bore of the

body #53 pbeing sure it contacts the shoulder
portion of the body orifice.

Place the ball #51 ir the bore of the body
sc that it rests on the spring.

Thread the adjustment screw sub-assembly
described in Item 3 intc body being sure
equal compression is made on the ball and

spring. Thread the adjustment screw all the
way into the body and then turn five full
counter clozkwise.

O-ring #6] in groove area of body near

the tuop and install O-ring #5354 in the recess
area ¢f the body near the adjustment screw
area.

2" Head

For operation of the valve, see Section

4.13

The vacuum valve mechanism consists of
tre adjusctment follower (27) having a
milled slot in one end that engages the
adjustment nut (24) wnich in turn is
tkreaded onto the stem portion of the
pcppet (15). The poppet seals, bv means

of an O-Ring (15" against a machined seat
on the body (18) of the valve. A pin (21)
press [itted thru the poppet stem rides
in epposing slots in the body (18) and
prevents rotation of the poppet when the
adjustment f~llower (27) is being turned.

The compression spring (22) is retained
at one end by a shoulder in the bodv and
at the cther end by a washer (23) which
bears against the adjustment nut (24).

The above assembly is held into the body
(18) by meanc of a washer (19) and a re-
taining ring (20). A clockwise rotation
of the adjustment follower (27) moves the
adjustment nut (24) inward on the poppet

stem, compressing the spring (22), in-
creasing the force necessary to open the
valve, (onverselyv, a counter-clockwise
rotation ¢f the adjustment folliower moves
the ad‘ustment nut outward on the poppet
stem, a.lowing the spring tc extend, de-
FEASLTE 1Ny ToPCe Necessary to open the

to see
any dirt or any



Assemblv

.

The sressure relief

adjusteont screw *J3% Wi acainst
the spring follower ocked
in position by means 38.

3 jstment sC lock~-

causes the soring follower to move

vise. ic ¢
inward, compressing tne spring £33, increas-
ing the force against the elemen: "60 which

seats against the odge of an orif

machined in the end of the lower body #32,
increasing the force required to move the
element from the seat opening the valve.
When the adjustment screw #39 is turned
counter-clockwise, it allows the spring #33
te move outward decreasing the force against
rhe element reducing the force required to

move the elemen: from the seat, opening the
valive.
rormost end 37 the relief valve is
into cthe dianphrage body #2909 Hy means
-ning 31, s¢ that when the vaive is2

the hvdraulic cil passes thru the
ce past the element “<0 and ~ut thru
les provided in the lower bodv #31,
exhausting back into the reservoir {(sump)
2 ded 1a the diaphragm bodv.

ies provi

il 1s prevented from leaking to

b+ means of an O-Ring *3s con-
groove in the upper oedy ¢35 of
the relief vaive Another O-Ring 36, con-
tained in the spring follower #37, prevents
leakage of the hvdraulic cil past the adjust-
screw to the cutside.

ment

rened Wv agn Aver-pressure
e>cr.“e in Section 4.13,

The reiie?f valve is
cendition as

instructions:

Carefullv inspect the pressure relief valive
parts tc see that thev are clean and free of
any €irt cor loose particles. All corners nust
Ye free of burrs.
Assem*le the O=Fing 3
the spring foilouer After the D=Ring is
instailec, apply a light coat of lubricating
oii or 2 cup grease to the O-Ring. Holding
the upper body #35 in one hand, inser: the
spring follower into the bore of the upper
bodv with the hole end outward. Push the
spring follower down into the upper body.
Still holding the upper body #35 in one hand,
insert the spring 733 inte the uppe~ body,
making sure that it enters the recess pro-
vided in the spring follower #37.

Holding the above assemblv vertical, place the
element 40 over the spring, being sure that
the seating end of the element {s smooth and
CL.eaN

int¢ the groove in

1i.

Setting t.e Pressure Relief Valve -
Draving

The
the
cent
sure of

Sheuld it

Ay o hold the above assgibly in one
are tla lower bOdy - over the
and spriag, entering the externally
nd of the upper body into the in-
threaded \r:i" of the lower bedy.
e twr sestions together by hand

sing a wrench or
vice, holdéd the hexagon-shaped portion of the
valve and with a channel lock pliers(5.62-12)
or a small pipe wrench grip the cylindrical
portion of the upper body a2nd screw the twoe
sections tightly together.
Slide the O-Ring 34 over the cylindrical end
of the assembled relief valve, carefully
over the external threads on tne lower body
and into the groove provided against the face
of the hexagon portion of the lower body.
Masking tape mav be wrapped around the threads
to insurte Against cdamaging the O-Ring in
assenmblv.

Assemble the

as tightly as possible.

Y-Ring “31 iato
ed in the end of
Screw the jam nut

the groove pro-
the upper body.
38 onLo the adjustment
s'rew ‘39 uyntil it is nearest the head enu
of the screw Screw this assembly into the
t"rea'ed nolec in the upper body until the
reunded or threadel end of the screw contacts
the spr.nz frllower =37,
After adjusting the relief
10% above the
', Serew the
he lower bod
adjustment

o

V'3

valve to open
sperating pressure of the
jam nut tightly against
using one wrench to keep the
screw from turning and another
te tighten tie¢ ifam nut. This will prevent
the relief valve from losing its setting.
The relief valve is normally installed in
the lower right hand port provided in the
diaphragm bodv. Right and left hand are
determined from 2 oositien facing the out~-
board end of the diaphrage liquid end.
Ingsert the relief valve into the lower
right hand port as shown on Drawing
#5260-04 and screw it firmlv in place using
an arpropriate wrench.

Refer to
’5260‘“..

~ressure relief valve is normally
factory to relieve at
nigner than the
the pumes

set at
a pressire 10 per
intended operating pres-

become necessary to change the set-

ting of tne pressure relief valve because of a
change in pumping conditions, the following
procedure should be followed:

o »-

[

Turn off the power to the pump.

Remove the plug #7 and air bleed valve
bedv #]1 shown in Figure #]5,

Remove the ocutboard pipe plug in the side
»f diaphragn body *29.

install a shut ¢ff valve and a snubbed
sressure pauge with a maximur range well
absve the pump coperating pressure stamped
on the pump nare plate. into the side of

the diaphraes bod:



As indicatel on the grarh, Figure #14,the
vacuuz valve is shipped ‘rom the factory

Assembly Instructions:

with the setting a: 5 turns counter- 1. Carefully inspect the vacuum valve parts
clockwise froz the maxizue inward adjust- to see that thev are clean and free of
pent. The valve is designed so that one any dirt or loose particles. All cor-
complete turn of the adjustaent screw in ners mus: be free of burrs.
eitiier direction will cause a change of 2. Assemble O-ring #16 into the groove in
approximately 1 P.S5.1.A. required to open the conical or seat end of the poppet
the valve. f15.
1£, during the operation of the pump, it 3. Insert the poppet #15 stem first into
appears that the vacuum valve is not the body #18 from the end with the
allowing oil to flow froz the reservoir conically machined seat. Twist the
(sump) to the hvdraulic head, evidenced by poppet until t?e hole thru the stem is
a fall off in pusping capacity, slowly in alignment with the machined slots in
turn the adjustment screw out (counter- the body.
clockwise) and listen for increased pump- 4. With She body and poppet asscnb1§ hori-
ing action in the check valves. taRcally §uppor:ed. iasest pis ol thry
the slot in the side of the body and into
- = the hole in the poppet stem. Using a
If the adjustz. 7* screw is turned out too hammer and drift pin, tap the pin #21
far, the vacuur va e will allow toc much thru the poppet stem until it is equallv
cil to flew from the reservoir to the hy- engaging both of the siots in the body.
éraulic head, cassing the diaphragm to Check to be certain that the popoet
bottom against the forward limit surface moves freelv in the body.
creating a pressure condition rhat will blow 5. Stand the above assembly on the poppet
the relief valve. 1If this condition occurs, end and drop the ,0,1“",:2 into place.
slowly turn the adiustment screw inward un=- 6. Insert the washer #23 into the body .,
til the relief valve ceases to open, Evi- making sure that it passes over the
dence of the relief valve blowing can be de- poppet stem and down against the spring.
tected by a noticeable agitation in the hy- 7. Assemble the O-Ring #26 into the groove
draulic oil contained in the reservoir in the adjustmer follower #27. Insert
(sump). the adjustment nut #24 into the body and
using the adiustment follower #27, en-
gage two flats on the adjustment nut with
the slot in the adjustment follower, ard
screw the nut onto the poppet stem until
= it stops.
2 8. Drop the washer #19 over the protruding
: slotted end of the adjustment follower
3 and into the recess in the body #18 of the
3 N valve.
<y Ay Senoy 9. Using a snap ring internal plier, insert
P the snap ring #20 over the protruding
stem of the adjustment follower and in-
Sty >89 7 to the recess in the body, sliding it down
e P until it engages the internal groove in
e T T the body.
10. The vacuum valve is normally installed in
The vacuur valve is normally set at the the lower left hand port provided in the
factory as shown in Figure l4. The set- diaphragm body, right and left hand being
ting is based on a possible lift condition determined from a position facing the out-
of approximately 10 feet, including the board end of the diaphragm liquid end.
internal hydraulic losses and dynamic 11. Insert the vacuum valve into the lower left

fluid velocity line losses expected in a
vertical line when pumping w:ter at 709 F.

hand port and screw it firmly in place,
using an appropriate wrench.

5.6 AIR BLEED VALVE ASSEMBLY AND INSTALLATION

If the adjustment screw is turned in too

far a malfunction can occur, and a loss in
pump volumetric efficiency will be evidenced.
(See Section 4.23 Possible Operating Dif-
€iculties - Diaphragm Pumps).

Reference: Figure #15 and Drawing #5260-04

1. Carefully inspect the air bleed valve parts
to see that they are clean and free of any
dirt or loose particles. All corners must
be free of burrs.
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3. Screv seat ¢l with O=King enc Ifirst iate the
dody using 2 screwdriver or the edge of a
coin unzil it is tight. The slotted face of
the seat will D¢ very neariv tlush with the
engd oI e hods &
<. Insta.! (=fi1g #6 into the groove in the
boe ire shoulc dbe exercised when
§sint tiiv CeRing over the threads in the
a T .uce of masking tape can he
wrappec sruuns Lae threads s as to prevent
the 7= trom being cut or otherwise
danage L
5. insert tne air Sleed valve into the port
in the unper side of the diaphragm dody
29, sing the connector-end of i 5/8"
SOCKe: anc a socket wrench with a 1/2"
square connector, screw the air bleed valve
assemalv tightly into the rore.
6. Asse=tle ¢ C-Ring 78, T gure 15, into the
grocve in the plug #7, using care when
passirg t e O-Ring over the threaded portion 10
of the 2lug. Mas«ing tape wrapped arcund
the tnreads wil! prevent damage % the O-
Ring. £y
REPLACEVENT DIAPSRACM, AND FILLING TEE

[

T

TS

o ERMIDIATL CRAMSCR

1. To remove e¢ither of tl

replacement, first be surc
8e sure that there is
pressure in any part of the diaghragm
liquid end. !'nder no circumstances
should any of the plugs be removed from
the diaphragnm liquid end when the nump
is operating.

Remove the sump cover #1l2 by taking nut
the four can screws 711, care that
the gasket “13 is not damaged when

sV ast ver.

grns for
is

diapnra
the pump

ol no

turnec

-
-
=

sant
Te-

e oL

Ye

w

riace ¢ Agneath shHe suxp, and
itain bv removing the pipe plug
1Y ine #3270-0%. Remuve the plug
Ty Tisae 15 from the diaphryazm bedy.
Thins, =2 2w socket wrench as des-
Pimol ot T a8me) ghove , remave the ale

Bl dive. Remove the plug from the
bestor «f the ciaphrage bhody to com=
plete Jraein the cal from the diaphragm
pady
Refer to DPrawing #5260-04. Remove pije
plug #1 from the center plate. Flace
a contsiner bueneath the center Jdiaphregn
plate *3. Remove the pipe plug from the
bettor of the center plate to drain the
cil from the :ntermediate chamber.
Reier v Jraving "3260«01, Remove the
pininy fro= LY suction auld discharge
ecE va s, Memeve the :a2 screws #11
‘rom tiae Licuic end, being sure to hold
ik 2iaphrage Puead 210 to prevent it
from talling vhen the last cap screw is
removed. Set tie Ziaphraznm head and
heck valse assemblv aside. At this
point, the arncece diaphrage 9 can be
remave
ater ua -0&. PRemove the
four cap S oz the diaphragm
hvdrauli ure to holéd on to

plate so that it
1 when the four cap screws

are rewnved Ar this peint the hy-
draulic d:w:w;rar “a can be removed.
Rezlace trne Jamaged diaphrage with a
new one, and assemble the diaphragn

liguid end as outlined in 5.64 and 5.65
ad0Ve .

Peconnect tre suction and discharge
sheck into the piping svsten.
Refill the hyvdraulic reservoir and the
hudrsuliic chamber as described in
Seztion 3,33-1.

Paplace thie plug in the bottom of the
c2nter diaphragm plate #3, Drawing
#3260-04.

withdraw the nvdraulic plunger #6 to

talves

tie rear limit of its stroke (toward

tae drive case). This can be done by
turning the manual stroke control and/or
tre ¢coupline ‘nnecting the motor to the
worm shate

This mboer should be fillad by the

customer with -corrosive solution
compazible with the precess fluid.
however, unless otherwise specified bv
the customer, this chazber is shipped
from the factery filled with mineral oil
or commerc.al grade ethylene glvcol base
anti-freeze.

e
Flula (apacitv-Intermediate Chamber
ant. Hd. fgantity of
i Fluid cc's
=7 -~ =
1 3 2
l . s
4




: nlunger forward

turning the

cr the coupling

and the worm shafre.

u which the intermediate
for the liquid to rise.

¥
i
se) Sv
4

liquid has risen to the level jus:

at the start of the threads in the port, re-

place the pipe plug #1.

Note: The above filling procedure should be

done carefully,

as any air that might

not be exrelled from the intermediate

chamber can seriously affect

the per-

formance of the pump, ard fuyll pumping

apacity
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sedy.
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sfispeciion o

sphetic

the ball

the

-

e

nears

-

Press the ball
Repiace the ball
conponent in the same positiu‘
=ived and press until it is

al

-

.
-

#15, is press

s

s through the

<

s

ghten the

S again

cannct de obtained.

gasket #13

ané the sump cover
four cap screws #11

ready for oreration.

ASSEVELY

valve seat #13 and b»al
tne valive and snould

m of the pump

h

{
L
congitio
e properly

i
er

(J

fitted inte the
To remove the seat, thread

top #13 cut ¢f bodyv #12. Place
suitadble diameter with square
internal threads/diameter
v against the ball
seat ou: of the
seat with a new
as re-
firmly seated
of the seat

dears squarels

The press fi:

L€ as a2 me ter=-

r¢ Sedal an important
eperati pump th
be clea Tom Cor-
other de the inter-
the ball shouic reveal good

geometry, within .0003", and

urface should be smcoth and free

frem pits or etching caused by corrosion.

Jiscoloration will

valve a
cause
seated

+ts

o

“.

il

sgat

<
-

for rejection.

-

not harm the check

on and should not b2 considered
he ball mayv be
lacing the ball
{ = Br.n& the
ané firzly

T
the seat by p
% the arbor pre

S0P ¢ the ba

v Sad..

ad the ball stop #13 inte the body #12
he balld stop bottoms the body

5/8" and 2" Head
n Drawing 5260-03

The check valve seat #7 and ball #6 are the
heart of the valve and should be in good con=-
dition or the pump will not operate properly.

The seat #7 and ball stop #5 are press fitred
into their respective caps #1. To remove the
seat, or ball stop, the cap should be placed
in ar arbor press with the threaded end up.
Plare 2 dar of suitable diameter with square
encs tnrough the internal threaded cdiameter
until it bears squarely against the ball ceat/
stop. Press the ball seat/stop from its ¢ o,
Renlare the ball seat/stop with a2 new com-
in the same position as removed and
press until it is seated firmly in the cap.
% ;ress fit of che seat in the car acts as a
interference pressure seal, and it is
for the proper operation of pump
ne :.mp~newts be clean, free cor-
I/or other defects in the

ponen:

p.

the

e -
el

spection of the ball should reveal good
herical geometry, within ,0005", and the
1 surface should be smooth and free from
§ or etching caused by corrosion. Dis-
oration will not harm the check valve

ior and should not be considered cause
rejection. The ball mav be seated in

e seat by placing the ball on its seat

i1 the arbor press. Bring the vam down on
top of the ball and firmlv bear down on the

Rap the top of the arbor press ram with a
brass hammer, causing the ball to form its
seat. (If ceramic balls are required, it is
eé-sential that a dummv steel ball be used

far this operation). The ball may now be

lzopecd in its seat until it is obvious that
the ball is bearing evenly on the full seat
nEr by continuity of area

imeter evidenced

"¢ seating surface.

Before assemblv of the valve, the cap screws
“3 should be examined for cerrosion. 1If anvy
corrosion is evidenced, thev should be re-
piacec.

When assembling the cap-ball stop and cap-
seat sub-assemblies to the body #2, it
should be observed that the cap-seat sub-
as:eably is inserted in the bottom side of
the check valve coincident with the bottom
of the cast arrow on the side of the bodv.

ocecdures are

The resaining assembly proc
to Drawing #5260-03,

odvious when referring

interference
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NUTECH COMMUNICATION RECORD

Persons Involved: Tom Larsen Date/Time: 11/1/82 11:50
Compary: Rexnord,Inc. Recorded By: p.S. Rosenberg
3 Telecon/”* “o. 414-784-1090 Copy To:

0O Meeting/Location Route To:

File: cpCc-09-T08 Page 1 of ]

SUBJECT: Thomas Pump Motor Coupling Model 101-DB2Z

The Hydrazine Pump/Motor Coupling is manufactured by

Rexnord Inc., Mechanical Power Division, Coupling Operaticn,

in Warren, Pa.

The Model 101-DBZ coupling has no non-metallic parts.

The coupling requires no lubrication.

QEP-005.1-0C




NUTECH COMMUNICATION RECORD

Persons Involved: Levy Pearson Date/Time: 11/1/82

Compary: Mobil 0Oil Corporation Recorded By: Dp.s. Rosenberg
O Telecon/Ph.No.703-849-3000 Copy To:

O Meeting/Location Route To:

File: CPC-09-T09 Page ) of ]

SUBJECT: Mobil Gear 0il 636

Mobil Gear Oil 636 has been subjected to gamma radiation.

Significant degradation of the o0il does not occur until a

total dose of 1E08 RADS is accumulated. Replacement

of the o1l is recommended before this exposure level occurs.




NUTECH COMMUNICATION RECORD

Persons Involved: David Walters

Date/Time: 11/1/82 3:30

Compary: Garlock, Inc.

Recorded By: p.s. Rosenberg |

O Telecon/Ph.No. 315-597-4811 Copy To:
O Meeting/Location Route To: _
File: cpc-09-T10 Page 1

SUBJECT: Gailock Oil Seal For Hydraz‘n:

The Garlcock 0Oil Seal is

held in place by stain

ad

.ve Assembly

sle rubber which is

setalners.

e

EP-005.1-00



i

RX TLX:
BECHTEL ARE

ﬁEL ELEC EUCD
'-\TTEHTION: MR. FILL DEJONG
CC: <EFF FAYNG

E: HILLS MCCaAilNA S.0. 1YFE82344
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NUTECH COMMUNICATION RECORD

Persons Involved: Steve Maurer Date/Time: 2/1/83 12:15 P.M.
Comzarv: PPl Div. of Durion Co., Inc. Recorded By: C. ¥W. Rllen

O Teiecon/Ph.No. (215} 675-1600 Cooy To:

O Meeting/Location Route To:

File: cpc-09-T Page 1 __of 1

SUBJECT: positive Displacement Pump, Model No. J1-15087-10P

Dwg. No.: 5221-12, Sheet 1, Revision D (Encloseé in Referenc

1§
M

3) - Item No. 41, Part Description - Throat Bushinc. The Gr. IIl

is a commercial name for a Carbon-Graphite (Epoxv Eesin Imprec-

nated) compound. This compound is applicable for service temp-

eratures up to 500°F, A test conducted by Hills-McCanna has

demonstrated the chemical resistance of this material by bathing

the Graphitar, Gr. III in a concentrated sulfuric acid bath at

room temperature for a period of eleven (ll) days with no arpre-

ciable degradaticn observed.

-

Dwg. No.: 5221-12, Sheet 1, Revision D (Enclosed in Reference

3) - Item No. 51, Part Description - Sliding Block. The Sliding

Block is fabricated from Superoilite. Superoilite is a brass-

bronze alloy. As a result it. can be concluded that the manual

[ 1%]
r

roke adjustment contains no non-metallic components.
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