. GS-700 Diaphragm Actuator

Installation, Operation, and Maintenance Manual

Red Valve Company, Inc.

Series 700 actuators are pneumatic
diaphragm operators that have spring return
in both direct and reverse acting styles,
offering fail open and fail closed modes
respectively. The pressed steel diaphragm
case construction along with the nylon
reinforced Buna-N rubber diaphragm permits
a maximum allowable air supply pressure of
80 psig (5650 kPag).

This pre-formed diaphragm provides a
constant effective area throughout the full
extent of travel.

With effective diaphragm areas ranging from
60-160 in? (385-1030cm?), Series 700 actua-
tors can provide the necessary stem force to
meet virtually any operating requirement.

IMPORTANT

Please take a moment to review this manual. Before performing any maintenance on the
valve be sure that the pipeline has been depressurized. The improper installation or use of this
product may resultin personal injury, product failure, or reduced product life. Red Valve Co., Inc.
can accept NO liability resulting from the improper use or installation of this product. If you have
any questions or problems, please call the customer service hotline at (412) 279-0044. We
appreciate your comments. And thank you for choosing Red Valve.



PRODUCT SPECIFICATION SHEET
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‘A’ in. 21.09 28.06 32.38 40.81 "
‘B', in. 11.50 15.12 18.00 18.00 “
‘C", in. 6.50 6.50 6.25 6.38 JI
‘D', in. (Center of Gravity) 13.66 17.41 20.92 22.58 “
WEIGHT WITH HEAVIEST 78.1 136.7 204.2 2391
SPRING, Ib. ) :




RED VALVE INSTRUCTION MANUAL
MODEL GS700 REVERSE-ACTING ACTUATOR

3.0 MAINTENANCE

3.1 GENERAL

Actuator parts are subject to normal wear and must be inspected and replaced when necessary. The frequency of inspection
and part replacement depends on the severity of the service conditions. Normally, only the rubber parts such as the
diaphragm, stem seal, gasket, and rings will require replacement.

3.2 PRECAUTIONS

Be aware that large pressure and spring forces are required to actuate a valve. Sudden release of these forces or of valve or
actuator pressure has the potential to cause personal injury or damage to property.

Before starting to disassemble the actuator, proceed as follows:

A. Isolate the valve from the line pressure.

B. Release fluid pressure from the valve.

C. Release air pressure from the diaphragm chamber of the actuator.

D. Remove all actuator spring preload. Note that if the actuator travel has been set up to be less than nominal, it may not be
possible to remove all preload with the spring adjuster nut alone. In this case, it will be necessary to disassemble the stem
connector to remove remaining spring preload.

3.3 REVERSE-ACTING ACTUATOR (Refer to Figure | and the Actuator Assembly Drawing)

3.3.1 Disassembly

A. Bypass or isolate the valve and reduce the diaphragm pressure to atmospheric.

B. Rotate the spring adjuster nut (Item 29) downward on the actuator stem until all spring preload is removed.

C. If necessary, remove the stem connector by removing the four cap screws (Item 23). Loosen the setscrew in the stem
clamp (Iltem 26) and remove the stem clamp from the actuator stem.

D. If necessary, remove the actuator from the valve by unthreading the hold-down nut or studs and nuts, as applicable.

E. Remove the spring adjuster nut (Item 29) from the actuator stem.

F. Remove the cap screws (Item 4) and hex nuts (Item 5) and remove the base (Item 3).

G. If the diaphragm is not being replaced, remove the stem and diaphragm plate assembly (items 11, 12, 13, 14, and 16). If the
diaphragm is being replaced, block the lower end of the actuator stem, then unscrew the flat head screw (item 11) and remove the
diaphragm plate (item 13), the diaphragm (item 14) and the diaphragm stop (item 12).

H. If necessary, remove the actuator stem (Item 16) from the bushing (Item 30).

1. If necessary, remove the cover (Item 2) and the yoke plate and bushing assembly (Items 31 and 30) by removing the hex nuts and
lockwashers (Items 9 and 10).

J. Remove the bushing from the yoke plate by removing one of the retaining rings (Item 34).



RED VALVE INSTRUCTION MANUAL
MODEL GS700 REVERSE-ACTING ACTUATOR

3.3.2 Assembly

A If the diaphragm is being replaced, apply gasket compound (CV P/N 197077 or equivalent) to the surface of the diaphragm (item
14) where the diaphragm stop (item 12) seats. Assemble the diaphragm, diaphragm plate (Item 13) and diaphragm stop to the
actuator stem (Item 16) using the flat head screw (Item 11). Torque the flat head screw to the value shown on the assembly drawing.

B. Install the O-ring (item 36) with o-ring grease in the outside groove of the bushing (item 30). Install the bushing in the yoke plate
(Item 31). Note that the bushing should be oriented so that the larger internal groove is at the upper end of the yoke plate. Install the
upper and lower retaining rings (Rem 34) on the bushing. Install the U-cup seal (Item 33) with o-ring grease in the upper groove of
the bushing. Install the o-ring (Item 35) with o-ring grease in the lower groove of the bushing.

C. Place the spring plate (Rem 17) and spring (Item 15) into the yoke. Block the spring plate and the spring up as necessary to
permit assembly of the stem.

D. Install the yoke plate assembly in the yoke (Item 1). As an option, apply gasket compound (CV P/N 197077 or equivalent) to the
gasket (item 32). Place the gasket over the yoke plate. Orient and install the cover (Item 2) on the yoke. Install lockwashers (Item 10)
and hex nuts (item 9) on the cover studs. Torque the nuts to the value given on the assembly drawing.

E. Carefully lower the stem assembly through the bushing and the spring plate. Install the thrust washer (Item 18) and spring
adjuster nut (Item 29) on the stem. Rotate the spring adjuster nut until the spring is just starting to be compressed.

F. Place the base (item 3) on the cover and install the hex head cap screws (item 4), hex nuts (Item 5), and eyebolts (item 6 on the
actuator assembly drawing). Torque the fasteners to the value on the assembly drawing. Thread the vent (Item 40 on the assembly
drawing) into the base.

G. Place the upper stem weldment (item 22) on the stem so that the bottom surface of the upper stem weldment is approximately
0.06" (1.5 mm) above the bottom of the stem.

H. After the actuator is mounted on a valve, place the stem lock plate (item 28) over the valve stem, then install the stem clamp (Item
27) on the valve stem.

1. Referring to Paragraph 2.3, position the stem clamp as required for valve seating and travel, then tighten the setscrew in the stem
clamp. Install the socket head cap screws (Item 23) with lockwashers (Item 24). Torque the fasteners to the value on the assembly
drawing.

J. Drill holes in the yoke as directed by the assembly drawing and install the indicator plate (Item 8 on the assembly drawing) and ID
plate (item 19 on the assembly drawing) using drive screws (Item 20 on the assembly drawing).

K. If necessary for size 100, 160, and 160-5 actuators, install a bushing (Item 41 on the assembly drawing) in the air inlet hole of the
cover.

L. Apply preload to the spring by rotating the spring adjuster.

M. Cycle the actuator slowly several times to verify that no binding occurs during operation. Pressurize the actuator from 80 to 100
psig (5.5 to 7 bar) and check for leaks. Binding, noise or leakage is not acceptable.

Recommended Spare Parts:

Diaphragm p/n 185988  See #14 Fig.1
O-Ring  p/n 357801  See #35 Fig.1
O-Ring  p/n357802  See #36 Fig.1
Gasket  p/n 356998  See #32 Fig.1
Seal p/n 357800  See #34 Fig.1



HEX NUTS

U-CUP SEAL

HEX HEAD CAP SCREWS

RETAINING RING

<§§>——-BUSHING

©
&)

0-RING ( INNER)

GASKET

RETAINING RING

ACTUATOR STEM

THRUST WASHER

UPPER STEM
WELDMENT

STEM LOCK PLATE

HEX NUTS

LOCK WASHERS

ATTACHMENT TO COPES-VULCAN
INSTRUCTION MANUAL 01:P223:37

'y Myt Sl

¢

D“I'

; @ O-RING (OUTER)
=]
- YOKE PLATE

SPRING

SPRING PLATE

SPRING ADJUSTOR NUT

i
|
|
1
[}
]
{
|
}
{
i
i
|
|
I
|
|
1
|}
{
1
!
t
{
|
|
]
]
|
|
i
: SOCKET HEAD CAP SCREWS
|

|

! LOCK WASHERS

|

|

FLAT WASHERS (NOT REQUIRED ON
ACTUATORS WITH .75" VALVE STEM)

YOKE

REVERSE-ACTING
SERIES 700 ACTUATOR
EXPLODED VIEW




U

Sl

"

Sl

9

| _ z _ _ \ A s 9 L
= . . ¢ [3000 1avd| | 021 SYM JNDJOL §1-13 08 #
3 ¢ A - 64 310N G30dv ‘.9-8. MIIA NI | 86-
= S871466-D0 ON ImMd PO¥3 0¥d3y] mIbszol Oy | S1uvd NOI1DINNGD W3LS "a.AIN|gI-C| Z
3 FAUYO I 0.ddv “gF 310N _030Qv % OZF Sym ovf| L6-
3 W8 | == IVE =" aIDID 1$9.5€-3 SIM|LZ01 oW | NOILVINI 18O Z2H# W3L! "Q.A3N[86-82-4| € JHOQ9LONONY]| W3L) ‘9 SVM "ALO 0ZF W3LI|0g-G| |
3 —0T=57T00-96 0N 90f | % TF 31v0 DRI MS140 Le9ised WD PN 13| A8 SMOISIAN [ 3iva | on | #0 v w3] A8 SNOISTARY V0 | ON
3 $€9£6¢-3
= 'S1AOAVT 43 R
3 1MV S\ *SNILS FATVA .GL° HLIM SNOLVNLOV
] G81Z5C-0 ONIMVYA NO Q3¥1ND3Y LON (SZ# WIL)) SH3IHSVM LV14 “6
= P -gAd> ¢
= ATBNISSY JOLVNLOV go,oswwwnws ww_mwmh_u "ATGN3SSY LV ‘.87 ‘9CL'@ XT '8
3 . ., SMOLVNLOY HONI
— 13IHMANVH LNOHL 1M ATGN3SSY SIHL Y04 SIIYINI INVISNOD SILON3Q = » 0S 09 NO Q3¥IND3Y¥ LON ‘(ONIHSNE) Lv# W3LI "L
3 S¥0LVNLOV 00 S31¥3S SNILOV 3SUIAIY ¥0J LL7O¥0LLY IOV "ON ld¥vd “SNO1 1VD1 4193dS
3 . vo | vo " v 1oV ONY STIVINILYN MILI 304 C¥9LSC-C ONIMVYQ 33S 9
= - - - - *SNOI 1O Q3MINDIY 804 L8LLSC-D ONIMYYD 33S °S
= "1, LVA|SdOLS T3AVAL 3z1s|s31938 . R, .
3 3nva3| Z133HMONVH |ON1uds| Lov] 10V fsnivis|s3iuas ATBAISSY LV '.6174 “¥OL'S Xv ¥
3 *NO1LO3NNOO L3INNOS ON1Y¥ G3IM3UOS ONV SHOLS T13AVHL  ONIdDIHS OL ¥O1¥d G NVHL 4394V S3ATVA NO 43sn
= 4O 13IIHMONVH O/M ' 69S/SE "ON 1¥vd ONIY¥JS ‘W3LS .S @ ¥ HLIM  NIHM S31I18N3SSV_d0LVNLIY TV zw ?w N311) SM3¥OS
- HOLVYNLOV HO0L-00Z S31¥3S V JO 3INdAVX3 NY S| SIHL "YIGNNN dvd HLIM 30V1d3y OGNV (9f W3L1) S1108 3A3 JAONIY ‘€
= L3Vd ¥V 13¥d¥3INI OL MOH 30 NOILVNVIdX3 NV S1 ONIMO1I03 3HL . .
= s o2 B 1dVdY 081 39 01 $1108 3A3 2
3 08 v 1 *NOILVNYOINI LuVd 804 37134 ¥3ILNANOD OL ¥343¥ °I
- 9¢ L] 6 8C°9 ] 00°8L ] 18 0v | 3NONLS ONOT 091 i
3 Z1 s | < Sz 9000 81 | 8c 2t 09l FSILON
I [30¥LS ONO1 091 % 09t 00+ J 091 ON| [0S 9|zl St [90° 82 001 V=Y. NOILJIS
= 3Z1S_¥O1VNLOV W3Lll [ 06905 tt]60 ¢ 09 V, = (WNOILdO “1.9¥8v Q30ANLS)
~— (201¥@7-14) SINDFOL ATGNISSY /e , 8., .Y, 371S ¥0LVNLOV PV NMOHS NOI LOINNOD L3INNOB
3 ONIY QIMIYDS HIIM uzé.._:/ +
3 0, TIVLAd _l_ M| \\_ ! _\VW
= - t g
- ] i
- T .4 .‘l_ . 1] 1 A
= - g i akla V]
3 “ i L/
E g _ 4 4
3 4 el | ¢
3 ; /
m ™ ] m ' ‘I_ 1l
= ." _ 1
E e o« o]
p -
3 e\ ) 11
E ~ / ]
3 (s2)— 6# 310N 335 X e\ I
= (02)— v# 310N 335
3 L~ -0, 11130 335
= . . 4 M
E @)— X0¥dd¥ 90 ¢4 310N 335 @/ VIV ML G E)xe
E @ .\9|£ 310N 335 X2 2s
3 @\\ m A
3 O
E @ !
E —® _ S
: ~® © © &
3 Z# 310N 338 x2 {9 ) S
3 - _
{ z _ S 9 [ L




PRODUCT SPECIFICATION SHEET

SUBJECT: MODEL 700 ACTUATOR
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‘A, in. 2050 | 28.12 | 32.31 39.75
‘B, in. 11.50 | 15.12 | 18.00 | 18.00
4Cin. 7.56 9.38 9.31 11.81
'D', in. (Center of Gravity) 13.87 18.18 | 21.72 26.62
WEIGHT WITH HEAVIEST 74.2 1207 | 1912 | 2313
SPRING, Ib.




RED VALVE INSTRUCTION MANUAL
MODEL GS700 DIRECT-ACTING ACTUATOR

3.0 MAINTENANCE

3.1 GENERAL

Actuator parts are subject to normal wear and must be inspected and replaced when necessary. The frequency of inspection
and part replacement depends on the severity of the service conditions. Normally, only the diaphragm will require
replacement.

3.2 PRECAUTIONS

Be aware that large pressure and spring forces are required to actuate a valve. Sudden release of these forces or of valve or
actuator pressure has the potential to cause personal injury or damage to property.

Before starting to disassemble the actuator, proceed as follows:

A. Isolate the valve from the line pressure.

B. Release fluid pressure from the valve.

C. Release air pressure from the diaphragm chamber of the actuator.

D. Remove all actuator spring preload. Note that, if the actuator travel has been set up to be less than nominal, it may not be
possible to remove all preload with the spring adjuster alone. In this case, it will be necessary to disassemble the stem
connector to remove the remaining spring preload.

3.3 DIRECT-ACTING ACTUATOR (Refer to Figure | and the Actuator Assembly Drawing)

3.3.1 Disassembly

A. Bypass or isolate the valve and reduce the diaphragm pressure to atmospheric.

B. Rotate the spring adjuster (item 21) downward on the actuator stem until all spring preload is removed.

C. If necessary, remove the stem connector by removing the four socket head cap screws (item 23). Loosen the setscrew in
the stem clamp (Item 27) and remove the stem clamp from the actuator stem.

D. If necessary, remove the actuator from the valve by unthreading the hold-down nut or studs and nuts, as applicable.

E. Remove the hex head cap screws (Iltem 4) and hex nuts (Iltem 5) and remove the cover (Item 3).

F. If the diaphragm is not being replaced, remove the stem and diaphragm plate assembly (Items 11, 12,13,14, and 16). If the
diaphragm is being replaced, unscrew the flat head screw (Item 11), then remove the diaphragm stop (Item 12), the diaphragm
(Item 14), and the diaphragm plate (Item 13).

G. If necessary, remove the actuator stem (Item 16), the spring (Item 15), the spring plate (Item 17), and the thrust washer (Item 18).

H. If necessary, remove the base (Item 2) by removing the hex head cap screws (Item 7) and lockwashers (Item 10).



RED VALVE INSTRUCTION MANUAL
MODEL GS700 DIRECT-ACTING ACTUATOR

3.3.2 Assembly

A If the diaphragm is being replaced, apply gasket compound (CV P/N 197077 or equivalent) to the surface of the diaphragm (Iltem
14) where the diaphragm stop (Item 12) seats. Assemble the diaphragm, diaphragm plate (Rem 13), and diaphragm stop to the
actuator stem (Item 16) using the flat head screw (Item 11). Torque the flat head screw to the value shown on the assembly drawing.

B. Install the spring adjuster (Item 21) in the yoke (Item 1).

C. Assemble the base (Item 2) to the yoke using hex head cap screws (Item 7) and lockwashers (Item 10). Torque the screws to the
value given on the assembly drawing.

D. Place the thrust washer (Item 18), the spring plate (Item 17), and the spring (Item 15) in the yoke.

E. Place the stem assembly in the yoke and through the spring plate and thrust washer. Align the bolt holes in the diaphragm with
the bolt holes in the base.

F. Place the cover (hem 3), with bushing (Item 41) when required, on the base and install the hex head cap screws (Iltem 4), hex nuts
(Item 5), and eyebolts (Item 6). Torque the fasteners to the value on the assembly drawing.

G. Place the upper stem weldment (Item 22) on the stem so that the bottom surface of the upper stem weldment is approximately
0.06" (1.5 mm) above the bottom of the stem.

H. After the actuator, is mounted on a valve, place the stem lock plate (Item 28) over the valve stem, then install the stem clamp (Item
27) on the valve stem. Position the stem clamp as required for valve seating and travel, then tighten the setscrew in the stem clamp.
Install the socket head cap screws (Item 23) with lockwashers (Item 24). Torque the fasteners to the value on the assembly drawing.

I. Drill holes in the yoke as directed by the assembly drawing, then install the indicator plate (Item 8) and ID plate (Item 19)
using drive screws (Item 20).

J. Apply preload to the spring by rotating the spring adjuster.

K. Cycle the actuator slowly several times to verify that no binding occurs during operation. Pressurize the actuator from 80
to 100 psig (5.5 to 7 bar) and check for leaks. Binding, noise or leakage is not acceptable.

Recommended Spare Parts:
Diaphragm p/n 185988  See #14 Fig.1
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