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Johnson Controls, Inc.

507 E. Michigan Street
P.0. Box 423
Milwaukee, Wl "53201

The V-3970 normally closed valve
is designed to accurately regulate
the flow of steam or hot and cold
water through coils or heat
exchangers of all types. It is
available with or without a factory
installed V-3000 exposed type
pneumatic actuator; enclosed
actuators are also available, order
separately. The V-3000 actuator
has a die cast aluminum housing
and a molded, synthetic rubber
diaphragm that provides a constant
effective area through the valve
travel. By loosening a single set
screw, the complete actuator
assembly can be removed, without
disturbing the remainder of the
valve assembly. A V-3970 valve,
less actuator, can also be used
with a T-3110 or T-3310 Valve Top
Thermostat. Actuator and valve
provide a Push Down to Open
(PDO) combination for normally
closed applications.

A modulating valve plug, with a
replaceable composition disc
especially compounded for steam

and water service, provides an Ry
equal percentage relationship \,& N

between valve lift and flow at a e ‘,y‘
constant pressure drop. 6 G
Operation

Air pressure from a pneumatic 9 ¥
controller is applied to the
diaphragm of the actuator which
moves the piston against the forces
of the internal spring and the fluid.
The piston will move the valve plug
to a position where the diaphragm
pressure and fluid forces are
balanced against the spring force.
These fluid forces will cause the
operating range to shift from the
nominal spring range.

This valve is available with a
V-9502 Positioner where sequential
operation is desired or positioning
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power is required. The positioner is
factory adjusted to the low end of
the nominal spring range of the
valve. For additional adjusting
instructions, refer to V-9502
Product Data.

Installation
It is recommended that the V-3970
be mounted in an upright position
in a conveniently accessible
location. Sufficient clearance must
be allowed for actuator and trim
removal. The V-3970 must be piped
so that the valve seats against the
flow.
Warning: Control air tubing must
be disconnected before
servicing. Failure to do

V-3970 with V-3000

so may result in Actuator
personal injury.
Specifications
Product V-3970 N.C. Steam or Water Valve
Models & Sizes ~See Table 1

Body Style & Sizes
Control Air Connection
Normal Position

Globe 1-1/2 and 2 in. Connections (N.P.T.)
Barbed Fitting for 5/32 or 1/4 in. O.D._Polytubing
Closed — Control Signal Opens

Steam 35 RSIG (245 kPa); 281F (138°C)

2200 ¢SIG (1400 kPa) Between -20 and 150F
(‘Z/and 66°C) Decreasing to 155 PSIG (1085 kPa) @
281F (138°C)

Maximum Control Pressure 30 PSIG (210 kPa)
Spring Range (Nominal) 9 to 13 PSIG (63 to 91 kPa)
Valve Plug Equal Percentage Characteristic

Amblent Operating
Temperature Limits -10 to 150F (-23 to 66°C)
150F (66°C)

Maximum Storage Temp.
Body Cast Brass

Max Pressure
& Temperature Water

Actuator  Die Cast Aluminum
Trim Brass
Material Stem Stainless Steel
g‘aecrlr(,ing Synthetic Elastomer U-Cup
Diaphragm Synthetic Rubber
Disc Replaceable Composition
?gfg:f"srgpamely) Valve Position Indicator
“The performance specifications are nominal and conform to plable industry dards. For applic atcon-

ditions beyond these specifications, consult the local Johnson Controls office. Johnson Conrrols Inc. shall not be
liable for damages resulting from misapplication or misuse of its products.”
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V-3970
)

. . in. Table 1
Dimensions — . .
mm Nominal Valve Properties
in
n. Spri ¥
Size Dimensions mm Rgn;g V-3970 Code Number
in. A c Size Cy/ky PSIG with V-3000 Less with
oy 5-15/16 27/8 In. Factor kPa Actuator Actuator Positioner
151 124 1-1/2 L 1008 8 1010
2 6-7/16 5-1/8 14 913
163 130 2 & 63-91 1009 ) 1011
23
3-5/8
92
1 4-7/16 | 13/16
13 l_ 21
‘ i
——FITTING FOR
& 3-5/8
—o. PLASTIC ToBiNG % 6-1/2
— /—» ¥ 170
T/ —p
A
INLET| ‘;‘ -
OUTLET FITTING FOR

= _ 5/320R1/4 OD.
PLASTIC TUBING

With V-9502 Positloner

Q

Application and Drawing
Identification

TV-

N.C.
See BES 45—2.03-1



Repair Parts  R-V-3970-2

FAN 817 Issue Date 0689
JAHNSON
CONTRSLS
Johnson Controls, Inc.
Syeeme & Senices Diviston © V-3970 Normally Closed Valve
P.O. éox‘izgan e 1/2thru 2 in.

Milwaukee, Wi 53201

Inner Valve and
Spring Assembly with
Modulating Plug. Kit
Form, to be Assembled

in Field.
Item Name of Part Code No. item Name of Part Code No.
A Spring Plate Kit Disc Only
(Upper and Lower) V-9999-612 Valve Size (in.)
B | Packing Nut V-3752-646 12 V-3020-621
- 9 - 3/4 V-3011-600
C | Packing Kit V-9999-608 G 1 V-3011-601
Stem and Swivel Assembly 1-1/4 V-3011-602
Includes: Stem, Swivel and 1-1/2 V-3020-606
Swivel Locknut Pin for 2 V-3020-607
Valve Size (in.) Disc Assembly Includes:
D 1/2 V-3970-634 Disc, Disc Holder, Modulating
3/4 V-3970-635 Plug, and 3 Pins
1 - V-3970-636 Size (in.)
1-1/4 V-3970-636 1/2 V-3970-628
1-1/2 V-3970-637 H 3/4 V-3970-629
2 V-3970-638 1 V-3970-630
Stem Connector and 1-1/4 V-3970-631
E | Stem Lock Screw V-3000-610 1-1/2 V-3970-632
. (5 each) 2 V-3970-633
Springs 4 to 8 PSIG Inner Valve and Spring
Valve Size i) Assembly, 9 to 13 PSIG Spring
1/2- 3/4 V-3752-640 Valve Size (in.)
1 -1-1/4 V-3752-642 . 12 V-3970-600
F 1-1/2-2 V-3752-644 J ] 3/4 x-gg;g-g;g _
Springs 9 to 13 PSIG 1-1/4 V-3970-621
Valve Size (in.) : 1-1/2 V-3970-622
1/2- 3/4 V-3752-641 2 V-3970-623
1 -1-1/4 V-3752-643
1-1/2-2 V-8752-645 For Actuator Repair Parts see V-3000 Product Data
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JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET « MILWAUKEE, WISCONSIN 53201

REPAIR
A R-V-3970-2

Johnson V-3970 Water or Steam Valve

Normally Closed

Single Seat

178" |«
Assemjo}«— 2-||/|s"—>‘

F lnner Valve and
Spring Assembly with
Modulating Plug. Kit
Form to be Assembled
in Field.

USE CODE NUMBER ONLY WHEN ORDERING

Modulating Plug

Order in Order In
Item Name of Part Multiples Code No. Item Name of Part Multiples Code No.
of of
Stem and Swivel Assembly Inner Valve and Spring
Includes: Stem, Swivel and Assembly, 9-13 psi Spring
Swivel Locknut.Pin for Valve Size Cv
A Valve Size F Yu 2.2 V-3970-600
%" V-3970-634 A 3.8 V-3970-619
%" V-3970-635 1w 6.9 V-3970-620
1n V-3970-636 1Y 11.0 V-3970-621
1%n V-3970-636 A 17.0 V-3970-622
1% V-3970-637 2n 277.0 V-3970-623
2 V-3970638 G | Gland Nut 5 V-3752:646
B Packing Kit 10 V-4322-620 Springs 4-8#
Pisc onl\),alve Size Valve Size
AR A 5 V-3752-640
A 10 V-3020-621 lnz _ 1:};.. 5 V-3752-642
C % 10 V-3011-600 14n —2n 5 V-3752-644
1» 10 V-3011-601 H' .
1 10 V-3011-602 Springs 9-13#
pUAL 10 V-3020-606 Valve Size
2 10 V-3020-607 PARS j/." 5 V-3752-641
Disc Assembly Includes: ix " : ;./f g &g;gggﬁ
Disc, DiscHolder, Modulating
Plug, a@r(s?. b(g J Spring Plate (Upper) 5 V-3752-674
o | Sz Cy / & / ) K | Spring Plate (Lower) 5 V-3752-675
Y 22\ V-3970-628 i
n - o
1./,‘ gg :,’_gg;gggg NOTE: For Actuator Repalrs, Refer to Sheet R-V-3000-2
1 11.0 V-3970-631
)AL 17.0 V-3970-632 57)6
2" 27.0

V-3970-633




JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET « MILWAUKEE, WISCONSIN 53201

Johnson V-3970 Water or

Normally Closed
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Single Seat

178" e

F Inner Valve and

Assemble tol(— 2-I|/|6“—"‘|

REPAIR

Modulating Plug

Spring Assembly with N
Modulating Plug. Kit
Form to be Assembled

in Field.

USE CODE NUMBER ONLY WHEN ORDERING

Order In Order In
Item Name of Part Multiples Code No. Item Name of Part Multiples Code No.
of of
Stem and Swivel Assembly Inner Valve and Spring
Includes: Stem, Syvivel and Assembly, 9-13 psi Spring
Swivel I\_,ot:knust‘Pm for Valve Size Cv
aive dlze F A 2.2 V-3970-600
A I V-3970-636 sé " 3.8 V-3970-619
14y V-3970-636 1m 6.9 V-3970-620
1w V-3970-637 A 11.0 V-3970-621
2" V-3970-638 A 20.0 V-3970-622
B | Packing Kit 10 V-4322-620 2" 350 V-3970-623
Disc Only G Gland Nut 5 V-3752-646
Valve Size Springs 4-8#
N 10 v-8020621 Valve Size
" -, -
c f, 10 V-3011-600 o — %o 5 V-3752-640
S 10 v-3011-601 1 —1e 5 V-3752-642
L 10 V-3011-602 1% — 20 5 V-3752-644
jPA 10 V-3020-606 H 2
2 10 V-3020-607 Springs 9-13#
Valve Size
Disc Assembly Includes: Yu
Disc, Disc Holder, Modulating ll,/f" - 11//:',, g x:g;’gg:ggé
:'”g' and 3 P'é‘s‘ ! 14n — 2 5 V-3752-645
ize v ‘ -
D i 6.9 V-3970-630 J Spring Plate (Upper) 5 V-3752-674
w 11.0 V-3970-631 | K | Spring Plate (Lower) 5 V-3752-675
14n 20.0 V-3970-632 - S
2" 35.0 V-3970-633 “
NOTE: For Actuator Repairs, Refer to Sheet R-V-3000-2
Printed in U.S.A. 47])8
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JOHNSON SERVICE COMPANY
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507 EAST MICHIGAN STREET * MILWAUKEE, WISCONSIN 53201

JOHNSON VB-3970

N.C. Steam or Water Valve

14" thru 2" Cast Brass
150 psig Body Rating

The Johnson VB-3970 Normally Closed Valve is
designed to regulate the flow of steam or water
through coils or heat exchangers of all types.
This valve is accurately positioned by a VA-3200,
VA-3400 or VA-5000 actuator.

214" thru 6” Cast Iron

Installation
It is recommended that the VB-3970 valve be VB-3970 N.C.
mounted in an upright position. It must be piped :/’1"'392(\]*6“*'
so that the valve seats against the flow and -
. Actuator
arranged so that the actuator can be easily re-
moved and replaced.
Cy Factor Table
Va"(’i'f‘ ﬁize 12 wa | 1 -4 |2 | 2 |22 |3 4 5 6
CyFactor | 09 [ 17| 22 [ 3.8 | 69 1 17 27 | 54 83 | 150 | 237 | 344
Specifications
PRODUCT VB-3970 NORMALLY CLOSED VALVE
SERVICE STEAM OR HOT AND COLD WATER
BODY PATTERN SCREWED GLOBE 1/2 THRU 2 IN.
SIZES AND 175 oot
SERVICE psig .
R rONS FLANGED GLOBE 2-1/2 THRU 6 IN.
VALVE PLUG EQUAL PERCENTAGE CHARACTERISTIC
BODY RATING 150 psig (10.5 kp/cm?)
MAX. PRESSURE STEAM 35 psig (2.5 kp/cm?); 281 F (138C)
& TEMPERATURE | wATER 150 psig (10.5 kp/cm?); 28(F (138C)
BOD+ 1/2-2 IN. CAST BRASS, NATURAL FINISH
2-1/2--6 IN. | CAST IRON, BLACK LACQUER FINISH
TRIM 1/2-2 IN. BRASS
MATERIALS 2-1/2—6 IN. | BRASS, WITH REPLACEABLE SCREWED-IN SEAT
STEM ‘| sTAINLESs sTEEL
DISC REPLACEABLE COMPOSITION
STEM 1/2—4 IN. U-CUP, ELASTOMER
PACKING | 3_¢4 IN. TEFLON ROPE (VA-3400 ONLY)
ACTUATORS VA-5000 1/2 — 2 IN. VALVES
(ORDER VA-3200 1/2 — 4 IN. VALVES
SEPARATELY) VA-3400 3 — 6 IN. VALVES

PRINTED IN U.S.A.
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VB-3970

JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET « MILWAUKEE, WISCONSIN 53201

C,

Dimensions

DA S

Flanged
Globe

Actuator
ACTUATOR A B X*
VA-5000 3-1/4 9-1/4 4-3/4
VA-3200 7-3/74 15-7/8 5-3/4
VA-3400 15-174 28-1/74 5-1/72
* X is the minimum clearance required to

remove the actuator.

Valve Body
VALVE DIMENSIONS (in.)
SIZE
(in.) c D E
i72 2-3/4 | 1-5/8 1-9/16
3/4 3-174 | 1-15/16 | 1-15/16
| 3-3/4 | 2-1/4 2-9/16
I-1/4 4-1/4 | 2-3/8 2-5/8
1-172 4.7/8 | 2-3/4 3
2 5-1/8 | 3-1/8 3-1/16
2-172 7-174 | 4-11/716 | 5-1/16
3 8-5/8 | 5-5/16 5-5/16
4 10-1/2 | 6-5/16 6-5/16
5 12-172 | 6-7/8 6-7/8
6 14-172 | 8-3/16 8-3/16

Flange and Bolt Circle Dimensions (in.

Valve Dia. | Thickness | Dia. of | Dia. of | No. of
Size of of Bolt Bolt Bolt
(in.) | Flange Flange Circle | Holes | Holes
2% 7 4s 5% % 4
3 7% A 6 % 4
4 9 | 7% Y 8
5 10 1546 8% % 8
6 i 1346 9% % 8

\ﬁ}

v

x>

A\
7

1/2" thru 2" Screwed Valves

v=131N1

2-1/2" thru 4" Flanged Valves

(VA-3200 Actuator)

2

COUPLER 8 LOCKNUT
FURNISHED WITH
VALVE BODY

1

OCUTLET=A
V=138

COUPLER,ADAPTER B SPACER
<" [FURNISKED WiTH VALVE BODY

OUTLET=-A

6" Flanged Valves
(VA-3400 Actuator)

Rt
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JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET * MILWAUKEE, WISCONSIN 53201

' REPAIR
C - PARTS R'VB'3970‘2
2

Johnson VB-3970 Water or
for Electric Actuator

Normally Closed Single Seat Modulating Plug

lﬁn thru ll/‘n ‘u "
Screwed GI‘V@ S:.!r/:w::dczlobe
A

[ porera

, - T E
bg \
G- LJ -
H
24" thra 4" J 24" theu 8%
Flanged Globe VA-3200 Flanged Globe VA-3400

ORDER FROM MILWAUKEE
USE CODE NUMBER ONLY WHEN ORDERING

Order in
Item Name of Part Multiples Code No.
of
Stem and Swivel Assembly
Includes: Stem, Swivel
and Lock Pin for:
A Valve Size (After 1-1-68)
v V-3970-636
A V-3970-636
1% V-3970-637
2" V-3970-638
Gland Nut for:
Valve Shipping
Valve Size Date
B AR VAl ALL 5 V-3752-646
14" & 2" After 1-1-68 5 V-3752-646
1y & 2n Before 1-1-68 5 V-4510-6019
2%" — 4" (VA-3200) ALL 5 V-4510-6019
2%" — 8" (VA-3400) ALL 5 V-4510-6020

LIST OF PARTS CONTINUED ON NEXT PAGE

PRINTED IN U.5.A. | 47]8



R-VB-3970-2 panpe.

JOHNSON SERVICE COMPANY

507 EAST MICHIGAN STREET * MILWAUKEE, WISCONSIN 53201

ORDER FROM MILWAUKEE
USE CODE NUMBER ONLY WHEN ORDERING

Order in Order in
item Name of Part Multiples Code No. Item Name of Part Multiples Code No.
of of
Packing Screws for Centerpiece and Purchase
\{alye Bottom Cap Locally
)  Shipping Valve Size Screw Size Qty Req'd
Valve Size Service Date 2Yn %" % %o "-18
yr — 1% W&S ALL 10 V-4322-620 Hex Head
C | 1%" &2" W&S Afterl-1-68 10 V-4322-620 Cap Screw (12)
1%" & 2"  S&W Beforel-1-68 | 5 V-5460-602 3n U x Y16
2% — 4" S&W ALL 5 V-5460-602 ® Hex Head
(VA-3200) Cap Screw (12)
2% —8"  W&S ALL 2 V-5280-602 H 4v 1" X %n-16
(VA-3400) Hex Head
Disc Only Cap Screw (16)
Valve Size s 1" x%"-13
yn 10 V-3020-621 Hex Head
A 10 V-3011-600 Cap Screw (16)
1" 10 V-3011-601 6" %" x %13
1% 10 V-3011-602 Hex Head
D 1% 10 V-3020-606 Milled Steel (20)
2" 10 V-2020-607 Cap Screw
2y 5 V-4710-610 gv 1% x %11
3" 5 V-4710-611 Hex Head (16)
4v 2 V-4710-613 Milled Steel
5» 2 V-4710-614 Cap Screw
6" V-4710-615
g N V-4710-616 Centerpiece and Bottom Cap
- = Valve Size
Disc Assembly Includes: 24" (VA-3200) ! V-5250-612
Disc, Disc Holder, Modulating } 3-3 (VA-3200) V-5250-613
Plug anfi Pins . J Centerpiece used as a
Valve Size Cy . Bottom Cap
i» 6.9 V-3970-630 Valve Size
E 1" 11.0 V-3970-631 2% (VA-3400) V-5250-612
%" 20.0 V-3970-632 3" (VA-3400) V-5250-613
2" 35.0 V-3970-633 i
2 54.0 V-4710-694 K Stuffing B‘{;‘alve size
5 8s.0 v-ano-69 2%", 3%, 4" (VA-3200) V-5250-615
4n 150.0 V-4710-696 L
. Coupling Kits
Sastets (ZV*:‘IE\(/]edé)ize (Order from Dallas)
oY 5 V-4710-626 Valve Size Actuator
3 5 V-4710-627 L | %"-2"  VA-5000 VZ-1000-8*
G o 5 V-4710-629 Y —gn VA-3200 VZ-1000-7 *
gn 5 V-4710-630 U —4n VA-3200 VZ-1000-3
gv 5 V-4710-631 2% — 8" VA-3400 VZ-1000-4
8 S V-4710-632 *Used only on Valves Shipped after 3-1-69.

REPLACEMENT VALVE LESS BODY (5" — 2")
REFER TO R-V-3970-2 (REMOVE SPRING PARTS)
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