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I.' Introduction to the ITT Grinnell Hydraulic Shock and Sway Suppressor'

Tester Mocel P!!D-7556C for 1 1/2" & 2" bore cylinders, PHD-5634-3 for
2 1/2", 4" & 5" bore cylinders and PHD-5434-la for 6" & S" core cylindcrs.

The ITT Grinnell Hydraulic Shock and Sway Suppressor Tester (Snubber
.

,

Tester) t!adel PHD-7556C is designed for functional testing of

hyd'raulic anubbers to a maximum load of 6,000 lbs. Model PHD-5434-3

is for loads up to 75,000 lbs. and Model PHD-5434-1A is for loads up

tc 283,000 lbs. The' snubber testers operate in two =cdes -- Velocity
,

Control and Force (pressure) Control. Velocity Con:rci cperates

with low system forces and is used for stroking the snubbe- and

measuring drag forces. Force Control operates with high syste.n

pressures to mainta'7 a constant force on the snubber for measuring

limitine; velocity. In both =cdes of operation, a transducer attached

to the ran provides direct, instantanects feedback of snubber

velocity.

Attached to the test machir.e s is a snubter curge and fill system

utilizing a central fluid conditicner and appropriate lines End

valv0s. The purpose Cf the fluid conditioner is to recove particles

to level 5 cr greater of National Aercspace Standard ;!AS 1634,

deaerate to 4% or less by volume and dehumidify.

A vacuum purge sy: Lem is also attached to "Odel PHD-5434 3 tec".or,

however, it is not utilized for Fig. 670 series snubbers.

.See Fi:;rre 1 fcr the Fill, Purge and Test Secuence.
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iI. Snubber Tester Operations
-

A. Ram Position Adjustment
.

1. Close both velocity controls (6) *& (7) fully clockwise

for PHD-7556C or fully counterclockwise for PHD-5434-3 anc

-1A.

2. Push s*. art button (10).

3. Set pressure regulators (4) & (5) as fc110ws:

Turn the direction selector (S) to tension.a.

b. Set the tension pressure regulator (5) by adjustment of

the kncb directly below the tension system pressure

gage (2) to 150 psi (Models ?HD-7556C & PHD-5434-3),

500 psi (Model ?HD-5434-1A) or the s/ sten pressure for
te r.s io n (rcrer tc Table 2) for the desir:d tect, which-

ever is ic'.ar.

c. Tighten the lochnut at the pressure regulator b: nob (5) .

d. Turn the direction selector (G) to compression.

e. Repeat Steps b. & c. for compression.

f. Turn the direction selector (S) t0 the "CFF" pcsition.

4. To Retrcct the Tester Ra
Turn '.he direction selector (8) to tension,a.

b. Open the tension velocity contecl valve (7) until the
desired rce: position is obtained.

c. Close the velocity control valve (7).
,

d. Turn the direction selector (3) to the of f pcsition.

( 5 To L: tend the Tester Ram
Turn dirsction sclector (S) to cc=procsion.a.

,

Y For items numbera sacun in ( ), see Fig. 2 which shows anubber

details i tact T.acDina Mcdel THD-5034-2. Mcdels FMC-755GC cnd 5
,

PHD-543t.-1A have cimilar centrols. .

==
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II. Snubber Tester Operations (Cont'd).

6. Open the compression velocity control valve (6) until
.

the desired ram position is obtained.

c. Close velocity control valve (6).

d. Turn direction selector (S) to the OFF position.

B. Snubber Installation

NOTE: If an extension piece model snubber is tc be installed,
the extension assembly must be removed and replaced

with a pivot mount oriented as shown on Figure 2

1. Model PHD-7556C (1 1/2"-2" cylinders)

a. Select the proper pair cf bushings (15) according to

Table 1 and install into clevisac (12) and secure
using setscrews,

b. ~ Installing the snubber (14)

1) Retract the ram (11) for clearanct

2) Position the snubber pivot lug ( A) (located at

the cylinder cap end)in the adapter (13) attached
to the rear upright (16) cad install the pivct

pin (3).

3) Suppcrting the snubber, advanca the rem ill) as

required and install the pivct n' (3) b e r '.t e e n-

the snubber rod eye (C)(located s- the rod and) and

' adapter (13) attached"to the ran runner plate (12).^

2. Model PHD-5434-3 (2 1/2" - 5" cylinders)

a. Select the proper pair of adapter c1cvises (13) and

bushin;;s (15) (if required) accordirg tn Table 1 arid
bolt the:, to the ram runner pl:te (12) locc:ed at t o.c

end cf the tester drive ram) and tc th( etar 'grisht
4

(16) (lucated oa the OWo gear r3ChL) U3ing thS b;ltd
.

9

Ti;hten firmly. Install buchin;;r & secure -
providee. !.

- -
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2. Model PIID-5434-3 (2 1/2" - 5" cylinders) (Cont'd)

a'. Cont'd
.

using setscreus.

b. Adjust the position of the rear upright (15),if
necessary, by loosening the four socket head bolts (17)

at the bottom and lifting the upright over the teeth of

the rack (13). Adjust to a pociticn where the pin-

to-pin distance between the two adapter clevises (13)

(with the tester drive ram (11) fully retracted - refer
to Section II.A for adjuctment of the snubber tester

ram position) is as close to, but not less than, the pin-
to-pin distance of the snubber to be tested (with the
snubber piston rod fully extended). Securely tighten

the four bolts (17) at the bottom of the rear upright

(15).

c. Installing the snubber (14)

1) Retract the ram (11) for clearar.ce.

2) Position the enubber pi'/ot lug (.1) (located at the

cylinder cap end) in the adapter (13) attached to
the rear upright (15) and install Lhe pivct pin (3).

3) Supccrting the snubber, advance the ram (11) as

required and inctall the pivot pin (3) betwesn the
snubber rod eye (C) (Located at the rod end) and-

adapter (13) attached'to the ram runner plate (12).

3 Model PHD-5434-1A (6" & 8" cylinders)

a. Same as B.2.a. (Note: there is no adjuatment neccccary

on the rear upright).

b. Inctclitng the snu'b^r (15)
s

1) Retract the ram (11) fer clearance ',
+.

-e

.
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3 Model PHD-5434-1A (6" & S" cylinders) Cont'd ;

b. Cent'd

2) Position the snubber pivot lug ( A) (located at the !*
!

cylinder cap end) in the adapter (13) attached to
the ram plate (12) and install pivot pin (3). |

!

'' ) Supporting the snubber, advance the ram (11) as |
,

required and install the pivot pin (3) between
the snabber rod eye (C) (located at the red end)

and adapter (13) attached to the rear upright (16).

C. Fill & Purge System

1. Equipment - The operation of the fluid conditioner is
covered in Appendix 3.

2. Fluid Handling

a. General

1) All drums and/or containers of General Elec.tric
Silicone Fluid JSF-ll54 should be inspccted upon

arrival.

2) If fluid drums and/or centainers are damaged in

any fashion (punctures, seats split, etc.)
that may result in foreign catter entering the drum

and/or container the fluid shall be returned to the
vendor.

the
3) Prior to opening fluid crum and/or containars,

~

top of the containers shall be wiped clean to insure

against any particles entering the fluid while

cpening.

4) Fluid containcre should nct be left ccen to the
1

atmosphere for any e;Jended perind of time saa

should not .; e openec at any time i n a r c a u *,m e r e t
.,

'airborno particics moy enter the container.
i-

|

C |y .- . ,, '
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II.C. 2.a. Cont'd

51 All fittings and hose connections used for trans-
.

ferring fluid and for filling and purging snubbers
shall be cleaned b'/ applying clean fluid (SF-ll54)

to the fitting and then blou-dry with oil-free air
or wipe dry with a clean lint free clor.h.

6) C,AUTjoy : Uced fluid from any shock suppressor

shall be discarded. This fluid shall not at any

time be introduced into any drum and/or container

with clean shop fluid or into any portion of the

fill and purge systec.

1
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III. Dry Drae Measurement

As a check on the proper functioning of the snubber, a dry drag

ceacure=ent is to be performed.*

A. Blow off the area around the reservoir fill port plug with
filteced shop air, remove the reservoir fill port plug (D) and
replace with a clean LENZ breather filter P/N BFA-6.

C_ _AU_T_ _E_ N_ :
Every effort must be taken to avoid getting con-
taminants into reservoir fill port.

B. Safety Devices

CAUTION:

1. The Strainsert load sensing pins are designed to
4

i

accurately measure forces up to 500 or 1,100 lbs,

however, if a snubber should reach end of strcke a
to theload of up to 165,GC0 lbs , would be a pplied

load pin.

2. To arevent these destructive loads from being ;

e
!

applied to the load pins, safety devicas have been
!

installed in the load measuring system which chut cff

the directional control on the test 9 chine under the
,

following circumstances:

a. If the snubber should reach end cf stecke
cn .- transducceb. If the channel selector (d2;-

indicator is set for the wronc cia.
~

c. If the oper/ cal switch (d5) is on cal (calibrate)
instead of oper (operate).

3. A separate safety system will not . . ' low the direction
celector (S) to function if bo t.h voice '.' y contr:1

valvas (0 & 7) are act Olcce?.
.".- , , .7'. f .i i . . m. . ' r [ r T. r. . * n _o v . 5 ee4 T -n. . q. t t. ;. .: T r. a 'c. '1. r. '. { o ggs .po' r: . . ~e m .

_. . - . -

. . ~ . ' ,,

u nu .hy .u >. t.r c; . , <gr r Le r., e q r_ r. r. - .r..a.. .cw . , . . u -. .

;
IM FIG. 2.
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4. If at any time the directional selector (8) ceases'
''

to function, proceed to the safety check list in

Section III.D..

5 See Fig. 's 4 & 5 for wiring diagrams .

C. Equipment Setup

1. Replace the standard pin (B) and bushings (15) at the

cylinder rod eye (C) with the appropriate bushings as
listed in Table 3 and load pin (d10 or dil) See Figs.

6, 7 & 8. Se sure to tighten the set screw which

holds the adapter bushings (See Figs. 6 & 7).

C_AUT__I0__ti:
Care must be taken that the pin orientation

__

tabs are in place to locate the drag pin, (Fig. 6, 7

& 8). Improper pin orientation will result in

incorrect load readings & possible damage to the pinc.

2. Renove the charting plus (29) on the test eachine frc=

the connector socket (25) en *.he test machina.

3 Plug in the cdapter (dl2) frc the BLH trancducer in_

dicator to tne connector socket (23) on the test
machine.

4. Turn on the power switch (d3) to the ELH transducer

indicator.

5 Switch channel selector id2; to aatch the pin number.

6. Turn the oper/ cal switch (d5) tc oper (;;oratc) and
..

set the digital readout to scro using the zero set

(d6 or d8) for the ccrrect pin no. prior to installing

the pin.

7 Turn the oper/ cal cwitch id5) to cal (calibr t.e) a:. i -

insure the cpan matche; the n.. tar Identified on the
,

&C O l i b r 2 t i o n s t .4. r \~ e r , ,

.

_
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CAUTION: Do Not Attempt To Set The Span!! If The Span

Is Not Within + 3 lbs. of The Listed Number, |
|

.

Contact the Q.C. Department. The Span is a

Verification of the Calibration (See Appendix

A)

8. Turn the oper/ cal switch (d5) back to oper

9 Close both velocity control valves (6 & 7), fully ,

)

counterclockwise.

10. Close both pressure regulators (4 & 5) fully counter-

clockwise and tighten the locknuts.

D. Drag Force Measurement

C_AU_T__IC_M_ :
Before Proceeding, Insure That the F:llouing

_

Steps are Taken.

- Both velocity control valves (6 & 7) are fully

closed.

- Both presst're regulators (4 & 5) are fully

closed.

- The channel selector (d2) is switched to the
correct lead pin (d10 or dil)..

- The oper/ cal switch (d5) is on oper

- The rod cye is centered on the pin ner Fig .

5a7
- - The snubber position is within plus or minus

1 1/2" from mid-stroke.

- The re-set switch (dl3) hac been activiated.
If at any time the direct ~. ion selector (8) foila
to function or the operaticral light :20) f ail..
to illucin'.te, all of tha .'lcvs items uct 5d

5

checked. .

>

?
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1. Install pin into clevis bracket as shown in Fig.

6, 7 & S.
.

2. 3et the piston position 1 1/2" retracted from the
mid-stroke position (i.e. 1" from fully retracted

en a 5" stroke snubber).

3. Check the load pin (d10 cr dil) and bushing alignment

against Fig. 6 or 7 and the pin orier.tation tabs per

Fig. 8.

4. Turn the direction selector-(S) to tension.

5 Very slowly open the tension velocity control valve
(3 1).0(7) until the velocity meter (3) reads 6 in/ min

6. Observe the highest value drag force on the lead

meter (di) on the BLH transducer incicator.

C_A_U_T__IO_N:
If the snubber position exceeds 1 1/2"

-

extended from mid-stroke, it must be reset

per steps 2. and steps 3. thru 6. repeated.

NOTE: If the drag force measured exceeds the pre-set

levels of the BLE unit, the cest machine

directional control will shutcff. Proceed.

to check list id Section III.D. and Repcct

Steps 1 thru 5.

7 Close the tension velocity control valm- (7) fulls;
.

counterclockwise.

8. Turn the direction selector (8) to "0FF".

9 Set the piston position 1 1/2" extended from mid-
1

stroke (i.e., 1" from fully e::cendeJ on a 5" strol:c

an.ubber).
1

10. Ocpent steps 2 chru e in Lac compresci:n directin. )

11. Position the pistoc. rod to the mid-stcoke position. ;I
_

- 1C 1-

,mee , ~-n. . . ,
, . , .

, , , , n |
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12. Push stop button (9).

13. If the measured drag forces exceed the following

values, the snubber must be torn down:.

Cylinder Acceptable Dry
Bore Drag Force (Tencien
(in.) & Comoression) (lbs)
1 1/2 100

2 100

2 1/2 200

4 500

5 900'

6 1400

3 2200

E. Equipment Teardcun

1. Turn off the SLii Model 450 Transducer Indicator power

switch (d3).

2. Replace the load pin (d10 or dil) and bushings with
the standard pin (3) and bushings (15).

3. Remove the adapter plug (dl2) from the connectcr-

.

socket (28) and replace the shorting plug (29).

C3U]O,!! : Test macr.ine will not opecate unless the

shorting plug is back in place
!

1
!

=
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IV. Fill and Purge

A. Setup
.

NOTE: All fittings are to be cleaned in accordance with Sect.

II.C.2.a.5.

II.D.
1. Snubber should be-installed in accordance with Sect.

2. Adjust the tester ram position so that the snubber piston
is centered at approximately mid-strcke. Mid-stroke is

determined by fully retracting the snubber piston,

measuring the distance fec= the piston rod collar to
the head of the cylinder, adding one half of the cylinder
stroke to this measurement and extending the snubber

piston to this position. (Refer to Secticn II.A fcr

adjustment of tester ran positier.).
'

Elcw eff the area around the reservoir fi11 port with3.

filtered shop air. Remove the reservoir breather filter and

install the adapter'(23) (with a 9/16"-1S straight thread

and O' ring) into the reservoir fill port. Tighten

snug only.

Cg ggN: Every effort cust be taken to avoic getting
contaminants into the reservoir fill port.

Blow off the area around the cylinder fill pcrts u ch4.

filtered shop air. Re=ove the snubber fill port plugs ,Ij

located at the cylinder cap and rod ends. Installn

the two adapters (23) (with a 9/15"-18 straight thread)

for 1-3 Kip units or (24) (with a 3/4"-16 straight thread)
for 10 Kip cnd larger units into the cylindar fill ports.

Tighten snug enly.

CAitT_10M:
Every effort nust be ca:<.e n t.o a'tc i s ge t t i m.

---- - a

contaminants into the cylinder fill ports. '.
~

.

- 12 -
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IV.A. Cont'd

5 Verify purge valve (27) is to the OFF position.-

I

6. Attach the tuo ends of the "Y" connector (25) to the
I

adapters installed in the cylinder fill ports.

7 Connect the end of the hose (26) to the adapter (20)
1installed in the reservoir fill port.
I

8. Install a retaining ring ('4ALDE3-KOHIUCOR I.'!C. P/N N5100-27) i

i

cnto reservoir rod.
.

1

9 Install the appropriate reservoir red stop assembly
:(ITT P/N 670-53100) as follows (See Figure 9) :
I

Remove tuo diagon211y opposite reservcir bell ws-to-a.
\

hcusing screws and washers - See Figure 9 for 10 cation. |

b. Attach reservoir red stop assembly using two sccNet

head cap screws (sines shown on Figure 9). Tishton

hand tight only.

c. Install purge clip (ITT P/N 670-53125) by sliding (small
end firsc) into slots in reservoir rod stop from top

to bottom. Verify clip passes through both slots.

|

.

i

:

i

l

s

1

9
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B. Fill & Purge - See Figure 1 for Sequence*
.

,

1. Open all valves on the reservoir and cylinder fill port adapters. |
~ Slowly position purge valve to the "TO RES" position to j

l

1
''

allow tne fluid to flow into the snubber.

2. When all lines are conpletely filled with fluid, reposition

purge valve to the "TO CYL" position and again wait until
all lines are completely filled with fluid.

3. Reposition purge valve to the "To RES" position.

4 Stroke snubber (refer to Table 4 for maximum stroke
speed) to the fully retracted position, then to the fully
extended position then return to mid-stroke.

NOTE: Continucusly reck the cylinder slowly about it's
axis while stroking.

5 Position purge valve to the CFF pcsiti:n.

6. Renove purge clip from the reservoir red stop.

7 Position purge valve to the "TO CYL" pccition.

8. Close valve on reservoir adapter (23) (fully clockwise)

to fill reservoir.

9 When reservoir rod is fully extended, cpen valve on

reservoir adapter and close valves on both cylinder fill

port adapters while watching reservoir hose (26) for bubbles.

10. Uhen reservoir has fully drained (coservcir red retaining

ring bott0med against reservoir), open valves on bcth

cylinder fill port adapters.~

11. Repeat steps 8 thru 10 until nc air bubbles are seen

flowing through the reservoir hose.

12. Close valven en both cylinder fill port adapters.

13. Ruinstall purge c11p on reservoir rod stcp.

14 ?csicien our p valve t.c the "TO RE " p o;.: . t e: n n'. o p a r
&
'

valvec on both cylinder fill port a d c 7 t e r s '. ,

'

a

15. . Stroke <:nubber ( refer to Table 4 for uaximum straue speadi--
- 14 -
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IV.S.15. Cont'd
to the fully retracted position, then to the fully

,

extended position,then return to mid stroke.

NOTE: Continuously rock the cylinder slowly about

it's axis while streking.

16. Position curge valve to the "TO CYL" position.

17 Stroke snubber (refer to Table 5 for maximum stroke
speed) to the fully retracted position, then back to the
fully extended position.

NOTE: Continuously rock the cylinder slowly about it's
axis unile strcking.

18. Position purge valve to the OFF position.

19 Remove purge clip from the reservoir red retainer.

20. Close all valvec on the reservoir and cylinder fill pcrt ,

adapters.

21. Position purge valve to the "TO RES" position.~

22. Partially open the valve on the reservoir adapter until
the reservoir rod extends approximately 1/4", then

close valve.

23. Turn the direction selector (5) to the ccmpression direction

24. Set the compression pressure regulatcr (4) by adjusting

the knob dircctly below the comproccion system pressare
| ,

gage (1) to the system pressure for compression at 50% of

rated load (See Table 2).

25 Fully open the compreccion velocity centrol valve (6).

26. h' hen the cylinder is fully retrafted, :1000 the ccmpression

prescure reculatur.

27, Cicce the comprescian velocity centrol valve. ;,

.

t

- 15 --
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IV.B. Cont'd

28. Repeat stops 23 thru 27 for the tension direction until
,

the cylinder is fully extended. Inspect snubber for

evidence of leaking. If leaks do occur, the snubber must

be disassembled.

29 Repeat steps 23 thru 23 twc times (a total of 3 complete c/cles

30. Open valves on both cylinder fill port adapters.

31. When resei'voir has fully' drained (reservair rod retaining~

ring bottomed against rese"rvoir) , reinstall purge clip on~

reservoir rod retainer.

22. Verify / position purge valve to the "TO RES" position & cpen

the valve on the reservoir fill port adapter.

33. Stroke snubber (refer to Table 4 for caximum stroke
speed; to the fully retracted pcsiticn, then back to

+4,n...c [ .L, ., .,. e .. r . . ,.v. e ,naa e.w w
.

.. . ,.

NOTE: Continuously rcck the cylinder sicwly abcui it's

axis while stroking.

34. Position purge valve to the "TO CYL" position. I

,l

3C. Repeat Step 33.

36. If air bubbles were seen flowing from the snubber during

steps 33 cr 35, repeat s;eps 32 thru 23. If no cir bubble:

werc seen ficwing through any of the lines prccced.
-

37 Position purge valve to the OFF position.

38. Remove the pivot mount pin and raise the cylinder such -

l

that the cylinder is at a 30 to 45 angle with tne tester. |
|

Si. Remove purge clip from the reservcir rod retainer.
%rn .J o ..) <..-..s<~n em. y. ~, ..,,~, w;~ c. r. ..n t . < c.,. r<~.. ~. 9

sJ a v-wYa
ss . v u _

v ., e w

v ' v v ..1 -

.v . .
. d~* ~r ~u _ :* { O. '? ,' .I A '' .1 y a *** *-+
: n. . s .u.

. ' . . . L' 1, g o. n e.r .s.1 . . s. g e.. p e. o p p t.t r' . i.s . ..u-,
3,

_.

: |to fill re.3ervoir. e
|=
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IV.S. Cont'd

42. When reservoir rod is fully extended, open valve on
-

reservoir adapter and close valves on both cylinder fill

port adapters while watching reservoir hose (26) for bubbles,
ur.til reservoir has fully drained (reservoir rod retaininc

ring bottomed against reservoir).

43. If no air bubbles were seen during Steo 42, proceed to Step

45

44 If air bubbles were seen during Step 42. open valves on both

cylinder fill port adapters and repeat steps 41 through 4.3._

45. ?,e:cve the reservoir rod retainer & reinstall cerervoir bell:C:--

tc-hcusing screws and washers. Tighten hand tight cnly.

46. Close valve on reservoir adapter ant oper. valves cn both

cylinder. fill port adapters until tne appropriato reservcir
rod spacer (ITT F/N 670- ) can be placed between the

reservoir rod retaining ring and the reservoir, close
valves on both cylinder fill port adapters.

47. Uhile hciding the reservoir rod spacer in place, open the
.

vr.lve en the reservoir adapter until the spacer is in
contact with both the retaining ring and the reservoir

then close the valve.

4C. Disccnnect the reccevoir henc fren the adspL3r installed
,

in the reservoir fill port.

49. Disconnect the two ends of the "Y" connector from the

adapters installed in the cylinder fill porta.
,

5C. Spray off the reservcir fill ocrt clug and both cylinde.'
fill part plu;; wiu. filtered freon.

51. Using shin: cr bic k:. orient snubber 30 that tho top of a

.

the unit ic h3rizontal. > ,

)_.
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I'l . B . Cont'd

Remove the adapter from the reservoir fill port.52.
with filtered silicone fluid until.

Top off the port

slightly cverficwing. Screw the plug into the fill port

and torque to 25-27 ft-lbs. See procedure PHD-7556-6,

Appendix C.for calibration & adapter adjustments.

CAUTION: Every effort must be taken to avoid retting- -

-------

contaminants into the reserycir fill port.

53. Remove one of the cylinder fill port adapters. Top off the

port with filtered silicone fluid until slightly over-
flowing. Screw the plug into the fill port and torque to

25-27 ft-lbs (1 1/2" & 2" units) or 45-50 ft-lbs (2 1/2"
and larger units).

CAUTICU: Every effort must be taken to avoid getting
contaminants into the cylindar fill ports.

54. Repeat Step 53 for the other cylinder fill ; ort.
Stroke cylinder in the compression direction until the55.

- rod spacer can be removed.

56. Re cve the reservoir rod retaining ring.

~

,
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V. 'TESTI?lG

A. Setup

1. Verify snubber has been filled & purged in accordance with
.

Section IV.

2. Verify reservoir rod stcp, rod spacer and retaining ring have

been removed.

B. Limiting Velocity Measurement

1. Close bath velocity controls (6) & (7).

2 Push start button (10).

3. Position the snubber to approxi=ately 1" retracted from it's

mid-stroke position.

4. Turn the directicn selector (3) to tencien.

5 Set the tension pressure regulator (5) by adjustment Of the

knob directly below the tension system pressure sage (2) to

the tension cystem pressure for 25% of rated load (refer to

Table 2) for the test snubber.

6. Fully open the tension velocity cer. trol valve (7) and cbserve

the limiting velccity.

7 Immediately close the tension pressure regulator (5), close

the tension velccity control valve (7) and turn the directicn

selector to CFF.

8. Reccrd the t ensica limiting velocity on the ID L ?.cuting

Tag - See Figure 10. NOTE: Use a fine pen or sbarp pencil
~

and press firmly).

9 If the =easured li=iting velocity is not within 8 to 15 in/ min,.,

the enubber muct be rewcrked.

10. Pesition th? .u;ber to approximately 1" cxtended frcm iv's

mid-strc':2 pesiu.on.

11. Repeat Ot3pc 4 through 9 f3r corprescicn.

12. Repeat Steps 3 through 11 for 50% and 100% cf rated lord for .

,

-.,
:

tension and compeuscion.'

= , gpy7g,7- . _ . . . .;x. , ,
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13. Turn the direction selector to tencion.

14. Set the tension pressure regulator by adjustment of the 1:ncb
.

directly below the tension system pressure gage to the tension

system pressure for 150% of rated load (refer to Table 2) 1
1

for the cest snubber.

15. Fully open the tension velocity control valve and observe the

limiting velocity.

NOTE: The limiting velocity may be higher than 15 in/ min.

16. When the snubber is fully extended, close the tension pressure

regulator, close the tension velocity control valve and turn

the direction selectcr to CFF.

17 Record the tencian limiting velocity on the I? & routing tag.

15. Turn the direction selector to cc pr:ccic.:.

19 Repeat Steps 14 through 17 for cc=pression until tne anubbar

is fully retracted.

20. Repeat Steps 12 through 19 one time.

21. Inspect the snubber for evidence of leaking. If leaks do occur,

the snubber must be disassembled.

-.

|

&
,

e
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C. Drag force Meact.rement

1.0 Safety Devices -- See Section III.B. -

2.0 Equipment Setup -- See Section III.C.-

3.0 Drag Force Measurement

- - - - - .. N : Before Proceeding Insure That The Followir.g Step !CAUTIO
|-

Are Taken.

- Both velocity control valves (6 & 7) are fully

closed.

- Both prescure regulators (4 & 5) are fully

closed. |

- The channel selector (d2) is switched to the

correct load p ir. (d10 cr dil).

The oper/ cal switch (d5) is on oper-

- The rod eye is centered en the pin per Figs.

6 & 7.

- The snubber position is within plua on minus

1 1/2" from mid-ctroke.

- the re-act switch (dl3) har oeen activated.

If ht any time the direction selector (e) fails

to function er the operational light (30) fails

to illuminate, all of the above items mus: be

checked.

a. Install pin into clesis bcacket as shown in
-

Figure 6, 7 & 8.

b. Set the piston position ' 1/2" retracted from'

the mid-stroke position (i.e. 1" frem fully

retrar.ted on a 5" s troke armt be r) .

c. Check he loac cin ( d10 c r ::11 ) a: d buch_: '

alignment ara _.ic; Fic. 6 or 7 and '2.c p ;. c. I

orientation taba per Fir;. 8. _,

.

- 21 -
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d. Turn the direction selector (e) to tension.
e. Very slowly open the tension velocity control

valve (7) anc Observe the peak breakaway forcee

on the load meter (dl) on the BLH transducer'

indicator.

f. Continue to slowly open the tension velocity

centrol valve ur.til the velocit*/ meter (3)
reads e in/ min (+ 0.1).

_

g. Observe the drag force on the load meter for

5 seconds.

C_ AUTION :
If the snubber position exceeds 1 1/2"

_----

extenced fecm aidstroke, it mus: be

reset per step b, and steps c. thru z.

receated.

NOTE: If tiie drr.g force mec. cured excaede the
.-

pre-set levels of the SLE unit, the test
machine directional control will chu: ff.
Proceed to check list in Section IV.C.2.
and Repeat Steps a. thru g.

h. Record the peak breaka :a: forc: and hishest valt e

dra3 forca (at 6 in/mir: cc the ID a Rcutin- Scg J

-- See Figure 10.

1. If the peak creakaway fccce er 6 in/ min dras~

force exceeds the follo''in;; values , the snubber

must be torn dcwn.

1

I

)

|6
1 i

e

=

I .
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3.0 1. Cont'd

cylinder Acceptable Peak Breakaway Force
Bore and 6 in/ min Drag Force-

(in.) -(Tension & Comorescien) (lbs.)
1 1/2 100-

2 100

2 1/2 200

4 500

5 900

6 1400

f& 2200
i

j. Close the tension velocity. control valve (7,) fully counter-

clockwise.

k. Turn the direction selector (3) to "0FF"

1. Set the piston position 1 1/2" extended from mid-stroke i

(i.e., 1" from fully extended cr. a 5" strcke snubber).

m. Repeat Step c. thru k. in the compression direction.

n. Pcaition the piston rod to the.mid-stroke position,

c. Puch stop button (9).

4.0 Equipment Teardcun

Turn off the BLH Model 450 Transducer Indicator power switcha.

(d3).

!b. Easoto the load pin (d10 or dil).

c. Encava the adhpter plug (dl2) frcm the connector soc':2t (23)'

and, replace the shorting plug (29).
~ 1

CAUTION: Test machine will not operate unless the shorting 1
!

plug is back in place.

D. Fiscon Pocition Indicator
i

!

7erify u.:it in at mid-stroi:e. Torque thc indicator rod 1ccking set

screu (F; ta 21-34 in-lb (1 1/?", 2" & 2 1/2" cyl) er 75-80 in-lb. (u".

5", 6" a S" cyl). ; (

E-. The follo.ing informaticn is to be written on the ID & Routine Tag. ;

- 23 -^
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E. Cont'd

(NOTE: Use a fine pen or sharp peticil and press firmly):
.

DATE OF TEST

TESTED BY

MACHINE NO.

DRAG PIN S/N & CAL. DATE

TESTER CAL, DATES

QA TEST INSPECTOR SIGNOFF

F. Removal

Recove pivot pin at cap end of cylinder and remove snubber.

The snubber is now ready for completion of assently - See

Assembly Procedure PHD-7556 ' , Sectior 7.0.e

.

P

t

b
1

e

"
- 24 -
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A. The testers should be securely oclted tc the ficor or benen rec.

B. The testers come pre-wired for 440V-30-60 He power. The
-

testers can run on 2207-30-60 Hc power by rewiring the motor

and transformers and replacing the motor heaters.

C. The testers come filled with hydraulic fluid. If the fluid is

changed, it should be replaced with heavy duty, anti-wear

hydraulic fluid witn a viscosity of 150 scu.

D. Velocity Meter Calibration (All Models)

1. Wait 15 minutes after pressing the start. button. The

velocity meter shculd indicate a readcut of 000 and display

toggling betusen + and .
If this is not the case, adjust

the cero pctentiometer (lecated directly above extreme

right hand digit on display) for the required readout.

2. Calibration Determinaticn

a. Zero the meter.

b. Fully retract the ra=.

c. Close both velocity ccatrolc. Sat compreccion precsure

regulator tc 150 psi for FHD-5434-3 and PHD-7556C,

500 psi fcr FHD-5434-1?. .

d. Turn the direction selector to ccmpressiaa. Cpen tha

comprescion velocity centrcl slculy until the veloci ;
meter indicates readout of 10.0 anc display taggling

..

above and below 10.0. Using a scale and caltorated

stop watch, measure the ti=e required for five (5)

inches of ram travel. Time should be between 29 and 31

seccnds; if thic is not the case, calibratica is rm' :./'n '
. 4,a..; w n. c , . . .~,e t . . .~ - . - ~ . . .

6

3. Calibrutiun

i
Adjust ram velocity to a point where the time required for $

_

- 25 -i
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3. Cont'd

five (5) inches of displacement falls between the above

.

specified limits.

a. For PHD-7556-C:

To Be' Supplied Later

b. For PHD-5434-3:

Adjust the potentiometer located in the lower right
hand cornar of the electrical juncticr box until the

velocity meter indicates a readout of 10.0 and display

toggling 2bove and below 10.0.
a.

c. For PHD-5434-1A:

Adjust the pctentiometer located in the readout meter

panel, directly above the DC po'..'er ' ni: ':ntil the vel' ci%
meter indicates a readout of 10.0 and dicplay togglins

2bove and below 10.0.

E. Pressure Gauge Calibruion

Both compressica and tension pressure augac should be recoved

enca every si:: (6) 7.cnths and calibrated in a ctatic hf rauli:d

system (See Fig. 11) or a dead weight tester. The calibratec

gauge in the static hydraulic system cr the dead weij;ht tester
t : the si' enc:rds Of the=uat be calit rai.u' tiith t:'accability

i
I

National Sureau or Standards. Calibrnti:r p;into and cali-

bration limits shall be as chcun below:~

Standard Min. Reading Max. Feading
,

.

Readinc Test Gauge Test Gauce |

|

!

100 93 107
,, ,-,* ) ,s tUi--,UUr

400 388 412

700 679 721
, m, 0,y., c. I V A%JvisVV t

1500 1455 1545 :
9

2500 P_425 2575
- 26 -
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NGTE: Gauge pointer to be set to zero after installation in test !

fixture and to be set to zero after reinatallation in-

snubber tester. ,

1

F. Whitey Ball Valve Packing Adjustments

At monthly intervals (or sooner if bubbles or fluid are seen

eccing from the valves) the ball valve packings must be |
[

adjusted.

Use a 3/32" (for 44 series valves) or 1/S" ( for 45 series

valves) allen wrench to remove the valve handle. The packin$

bolt is to bE 1cosened and retorqued (clockwise) using a 1/2"

( for 44 series valves) or 5/8" (for 45 series vclves) crowfoot
wrench. Tcrque values are 125 in-lbs (for 44 series valves)

or 225 in-lbs (for 45 series valves) for stainles: steel
valvec and 65 in-los ( for 44 series valves ) or 150 in-lbs

(for 45 series valves) for brass valves. If lea'r e still

persist, adjust packing in 1/8 turn increments until leak-tight.

G. Swagelck Quick Disconnects
- At quarterly intervals cr sooner if leaks are cresent, the

quick disconnects should be checked for 10ceoness (a sideways

motien betu0en the stem end and body end of the quick dis-L L

connect). See Figurc 12. Swagelck reccmmendo tact che quick

disconnects be factory serviced; hotever, if servicing is to'

.

{ be performed by plant maintenance it should ce performed in

the following canner: l
i

t

i

, ..
l. Disconnect the stem end from the body end.'

1

2. Remove the body end from the 12.ac it is cenne ::d cy ,

I

turning the cuci. , nut countercl0 |.tce until it us
t

CCapletOl'/ Off of the bCdy. i

!

.

~

- 27 -'
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G. Cont'd'

3. Recove tubing.

4. Place the body hex end in a vise with the body nut facing
.

up.
.

5 With a pair of vice grip pliers or channel lock pliers,

firmly grasp the body nut and turn in a countercicckwise

direction.

NOTE: (There is a special tool for this operation

available from Swagelok and should be purchased).

6. Place the body nut thread end down en a work bench and

with a t'hin rigid object (such as a very stiff wire or

red) gently push the teflon sleeve and "C" ring down until

free.

7 Remove the "0" ring frca it's groove in the reflon sleevo.

5. Discarc bcth "C" rings.

9. Replace both -012 "C" rings with ethylene propyleue (EP)

or other SF-1154 compatible compound and reverse the

procedure to assemble.

.

#%

i

l
i

3e
I

e
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TABLE 1

.

BRACKET & BUSHING SIZES

SNUBBER BRACKET BUSHING SIZE
BORE HOLE SIZE OD ID

.(in.) (in.) (in.) (in.)

1 1/2 1 1/4 1 1/4 1/2

2 1 1/4 1 1/4 3/4

2 1/2. I 1/4 1 1/4 1

! 4 1 3/4 1 3/.4 1.1/2 ,

5 1 3/4 Not Required

6 2 1/2 2 1/2 2

8 2 1/2 Not Required

,

i

|

|

1

. . 1
-
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1
i

g
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|
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TABLE 2* '
,

.

TEST M A C fi I N E SYSTEM PRESSURES
c

-

": v" #e - y p "- "~ g ''. -'
|

TEST SNUBBER % OF LOAD (oST)' -

MACHIME- 50?E RATED

MCDEL .io. (in.) LOAD (LBS) TE':3IO N CCH?RESSI0t;
'

'

PHD-7556C 1 1/2 25 250 106 80

50 500 212 159
100 1,000 424 318
150 1,500 636 473 j

2 25 750 313 239
50 1,500 636 476 ;

100 3,000 1270 955 |
150 4,500 1910 i 1435 i

n ._

'

PHD-5424-3 2 1/2 25 2,500 30 65

50 5,000 159 130
100 10.000 318 260

150 15,000 477 390
. _ _

4 25 6,250~ 199 162 '

50 12,500 395 325
100 25,000 796 650
'~0 37,,500 ' l o. c 0,75 I.

- .. --s ,
i i

' '

5 25 11,250 353 292

50 22,500 716 585
100 45,000 1430 1170

1
150 67,500 2150 i. 1755

-.
-

PHD-543'-1A 6 25 17,500 272 220 !

50 35,000 465 375 |

| 100 70,000 862 654 i

j 150 105,000 i 1255 994 i
,

8 25 27,500 384 306 !
'

50 55,000 693 552 j

100 110,000 1310 1040 j

150 165,000 1930 1525 ;

. a a n .. > . a .e n .:, ,,.x..,.>s.i s ; n. .,,. a. . n.r c .3 n -a
--. - - , - , - - -

... -

s --
I.

._ -

i , - .e. .- .o. 3. ,.- .. r r- 3v.s7 q r a r w; F.F. ( m. ' ._ _.._.
; '

.~ . . . -

MCDEL |io. TENSION l COi4? RESSIO M

?HD-75560 Rated Load Rated Load
2.36 3.14

?HD :434-3 Rated Lead Rated Load
= +

31. <4 2 Jo.4o

R2 e ' , Leadd Lead| ?HD-5 /.3 / -1 A Rate --y.
4- o ; t n- - - -+,arn ,, t, . , ..

.s ,

.

s
t

e
'

*

30 --
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T A-B L E 3

LOAD PIN & BUSilIffC-IDENTIPICATION'

-.- .

TEST CLEVIS RCD EYE

CYLINDER MACHINE DPAG PIM BUSHIMG BUSHING ;

BORE MODEL SIZE (ID x OD x LG) (ID x OD x L; ;

(in.) NO. MO. (LBS) '(2 REQ'D) (1 350'D1

Not Reg'd
1 1/2| PHD-7356C- 2 500 1

2- 500 1/2 x.1 1/4 x 1 1/2 x 3/4 x .25"-
2

1/2 x I x 1.375
2.1/2 PHD-5424-3 2 500 .

,L'3/4'x 1 3/4 x 1 1/4
3/4 x 1 1/2 x 1.6~

i,[3/4'x2x7/16" 1 11004 with Flats
3/4 x 1 3/4 x l 31

l 1100"
5'

6' PHD-5434-1A 1 1100 3/4 x 21/2 x l'l/2 3/ 4 x 2 x 1.%

.1 ~1100 3/4 x 2 1/2 x 1 N 2 3/4 x 2 1/2 x 2."
I

.

8
| |

.

h

,

N

,

i

.

t

aw

.
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/
~,4 -- e

v
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' PHD-7556-12 |
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.

4
,

TABLE 4

<
'

MAXIMUM PURGE STROKING SPEEDS l
-

CYLINDER MAX. TESTER PURG:. |
_

'

BORE STROKING SEEEDS

(in.) (in/ min)

41 1/2

43

'

n'2 1/2

4 3
,

35

6 2

a 2
1-

,

>

e

e

t

6

A -

5

e

$

!- '

I
*

s i

)-
!.

o I

h,

i

h
' '

!

e

I ~

- 32 - |( .

t
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l
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DRY DRAG FORCE MEASU.<EMENT
"

.

!

FILL CYLINDER

|

1 CYCLE (FLUID IllTO RES)
I

FILL RESERVOIR

l

1C?CLE(FLUIDINTORES)|
|

1 CYCLE''( FLUID . IIITO CYL)

l

- , , . (I L- ,n>...,., t> r.v. e r e. J6s1 - . . - bw. .5 (=1 ~1 w <nr.s nie n s /nsn1
7 V |* ynVaJ g .s V Yw. n , b (1 L

I
I

1 CYCLE (.LUID INTO PESlii
I

r ,d ,D tr.,1 s C...:n, . , c
1 ,.C.u cw, &.

|

FUSGE RESERV0IiT| :

|
I

ADD RESERVOIR PAD!l
, I

(
,

LIMITI?iG VELOCITY (25, 50 & 100% OF RATED LOAD)j
| |

>
1

LIMITI:iG VELOCITY (130% OF RATED LCAD) - 2 CYCLES; |
.

I
_

l

DRAC FORCE MEASUREMENT (BREA Ah'AY & e 6 IP/MIt!!'
. . . -

I ,

I

~

t

t

F - CURE 1

.c. c e r ' m,:- V-.Iv,,d i dm. 9. - e c ."nrr re. 1 L., , Lv4 i

b
i

e

.
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1.0 0 n. C. o. %r
- 4

calibration will be perforced on a calibrated uni'rercc11.1 Syste:-

test machine using the adapters and buchings from a Model ?S -

5434-3 snubber test machine.

1.2 ?in installation is per Figs. 6, 7 & S.

CAUTIO.: The pin orientation tabc must be in place to obtainM

correct locd =?nsurement.

1.3 'dhan calibrating the 1,100 lb. pin, the bushing.3. red eyes

and adapters for the 6" bore snubber are to be used.

1.4 When calibrating the 5C'O lb. pin, the bushings, rod eyes and

adapters for the 2 1/2" bore snubber are to be used.

2.0 CALI5?.ATI0i!

2.1 Connect the ELH tran ducer indicaccr to th? calibration
acapter (3ea Fig. 13) a r.d plug in the AC plus into a grounded

120V AC source.
d .i. n.e - p e c .4. y,, -,,(1,1_0o ,w. -,

u. o . _1,o r4. stm.m ..

m , - e.<..o.- n- e_ ,, a , . .,. .

'

1. Turn on pcuer switch (d3)
_% e c,a e < .. nw.- -.

c.. , in e. t.. se er,e r ( n_ _ i +a,1u_. . ~_o . S ,.r ; ~u m~ .
_

.- .

3 Turn oper/ cal switch to oper
< r r. ._ u- . u.s gs a ) .r m .< ,. , . . ~ rz. A d a..

-. n , ,,. . - ,, _ n =. .

. .. - , . . , .

5. Apply a ic;d of 80% of pin capacity ( S w".0 1 5 0 . ) in
..

tension.

6. Using the span set (d7) adjust readout to .natch

the a plied loadr
1

, -4 , ,, - a !
. . . , ,Is f* c1 y g> 1 _ O wt

. .,., *wwu \

(, 418.u w,., .V U

-e 1

.a r u. a c J. e. , w .,,,2- . . *

w,,.r...,,..
,-i...,.- n& ' w % s 6 -,e * . . , . .

Ce u. . (, < ur . , , .
. s .o w w a e a.

.s.A w

thO Fe?dOU$ 1. C "Os ~2Io (+ 1 1D./, O.djust W i ', s . 3
9

~.

the zero set. 9
-

4G --

.,,...n'._,,,m .. c.r>z:7 yqq.4 g.. ,y gr r 7a q,. 3y .
.v. ~,,o, .-u s - _

u .- . >
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9. If zero adjustment was required in Step 2.2.1.6,

repeat steps 2.2.1.5 thru 2.2.1.8
.

2.2.2 Full Scale Calibration

1. Apply ten loads in tensiun, 100, 200, 3C0, ...

1000 and 1100 lbs. Record both applied load and

the indicated load frca the load meter (d10) on

t able p.

NOTE: The safety system within the calibration

adapter will shut off the indicator light

at approximately 1100 lbs. This has no

detrimental effects on this portion of the

calibration.

2. Repeat 2.2.2.1 in the compression dir ction (reset

zero if required) .

3. Plot a graph of applied iced vs. load meter
readcut with tension and ccmpression on rhe ca=e

g aph (see Fig. 14),

4. On the above graph, plot twc lines, one plus and

one minu.s 3 of pin capacity Q 22 1.s c . ) fren'

the actual leads (See Fig.14 ) .

5. Tha ple';W. Sta mus;; fall -::. thin the + 20 lina;
of tnis curve; if not, dre.a a new s t .- ig ht if a s.

.

between zero and passing thru the center of

the extreme points, select a new indicated value

at 80? of pin capacity, repean Sectirns 2.2.1 &

2.2.2 using the nw indientad value.

6. The raf a tf c-|stan chutol2 1. :f.us are - dj us t;.d

as fellc.:s: . I
:
P

=.e

/7

"- ' m[.
' 'y~ : 'v' ;y - -3,, y -f er,y y -, , , , , , yn y-'r. -- m .wwws-,n. _ * . . - . . g _, ..

-

- - . . - . . . . _ . . . . , . ._ , _ _
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a) Remove the BLH top cover by unscrewing the ;

two top center cover retaining screws and sliding*

'
the cover off ' o the rear.c

b) Apply a load of 1100 lbs in tension. Adjust

the appropriate overload trimpot for the 1,100

lb. pin as specified in Fig.15 The trimpots

are located inside the BLH unit and their
.

adjusting screws rotate cieckuis,a to increase the

= shutoff ' limit and countercloc:a.'iae to decrease.

Adjust until the light just goes out.

c) -Repeat Step b) for cor7 ension

.
,

2.3 Pin !!o. 2 (500 lb. Capacity) , dll .

2.3.1 Repeat Para. 2.2.1 except the e.pplied load

in 2.2.1.5 is 400 lbs.

2.3.2 Repeat Para. 2.2.2 except the 1cada for 2.2.2.1
-

,

will be 50, 100, 150 .. 450 end 500 lbs. ,

and for 2.2.2.6 b) will be 500 Lbs.'

2. ': Nylace tha EL:I tcp cover and retaini.. ncr?.ws.
.

,

p.r ..%, .u.. , .m. .y _..4_.1.,.,.,,,v....,, . , , , , , ,e .. .
. . . . . . -. .. . . . . . , . , .

2.C '_;.2 cpr: _cr ecch pin n.:mber 3.a to L.; :. v.d en the

calibratio'n sticker fcr each BLE unit.'

,

?

b
t

.

a48 -'

'

* a . k#' - 'S .p t , e
"

,,.__.,.,,'?._ , , . . ' , ,
*6-- . ,j 4

A ;E 8 ~. .
,

' - ,h. ,,
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TABLE 5_ ;

.

DRAG PIN CALIBRATION DATA SHEET

BLH S/N

DATE i

f
i

TESTED'BY:
2

REIHLE TEST MACHINE CAL. DUE DATE

.
&

500 lb. Pin 1100 lb. Fin :
.

F

Fin S/N ?in sn1
._1

Actual Indicated Lead Actual Ir.dicat ed Lcc.d
Load (Lbs.) ' Load (lbs)

(1bs.) Iensich" j Cc::pr. (1bs.) Tet.sicn | ( mpr.- |
,

I
'

, 50
! 100
2 100 |

200,

150
300 '

200400 i
230

-

.

500
300 ;

i 600
| 350

700
400 t800 ,

450
900 ,

5001000*
;;

.

1100
,

c'

;
, 1

'1

'

s

5

$
'

i
'e

_ 49 -
-

i
?
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