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Type 10

Pressure Regulator Series

Highly Accurate

Pressure Regulation

The Bellofram Type 10 Regulator controls

output pressure with an accuracy of 0.1%,
and has very low sensitivity to changes in
supply pressure and flow.

Start-Up Stability

The Type 10 Regulator has been designed to
eliminate the need for any readjustment of the
regulated pressure after long “down time.”

At start-up, the regulated pressure will return
to its output setting.

Flow Stability

The regulated pressure is held constant over
substantial changes in flow due to the high-gain
pneumatic servo amplifier. Particularly good
from dead end to 20 cubic meters per hour

(12 SCFM).

Automatic High

Downstream Relief Capacity

An integral relief valve provides for exhaust
flow whenever the regulated pressure is reset
to a lower value. The exceptionally large
capacity of this relief valve assures immedi-
ate response when the downstream regulated
pressure must be reduced under dead-end
conditions.

Pressure Stability

A high performance servo-operated control
mechanism is utilized in the regulator. The
pressure supplied to the pneumatic servo
amplifier is reduced and held constant.

Locking Capability

The standard Type 10 regulator has a locking
nut which, when tightened, prevents inadver-
tent adjustment of pressure.

Temperature Stability

Shifts in the regulated pressure over wide
ambient temperature variations are minimized
by the use of a measuring capsule made of
specially selected stainless steel alloys.

Proven Reliability

Thousands of Type 10 Regulators are in the field.
Proof of the accuracy of the regulator is reflected
by its use in most air gauging systems and other
precision pressure control applications.

Mounting

The unit may be installed in any position.

It can be panel mounted or supported by in-line
plumbing.

MARSH BELLOFRAM

Industrial processes, inspection procedures,
control and analytical instrumentation require
precise regulation of air pressure in pipes and
vessels. Maintaining constant pressures in
these applications is usually complicated by
the presence of numerous disturbances, such
as changes in supply pressure, flow, and ambi-
ent temperature, that tend to upset prevailing
conditions.

Bellofram Pressure Regulators provide accuracy,
precision control, and maximum stability under
the most adverse operating conditions.

Type 10 Pressure
Regulator Applications

* Gas Mixing

* Valve Operators

* Gate Actuators

* Positioner Signal

e Calibration Stands

* Air Hoists

* Air Gauging

* Cylinder Loading

* Force Balance Hoists
* Disc and Shoe Air Brakes
e Clamp Units

* Web Tensioning

* Press Units

To A, I

* Roll Loading
Adjustin
ot 1 JO%me O,
i Atmospheric Regulated
Locking Nut D Pressup;e D Pregssure
" Patnel Eilot
ountin: ressure
Nugt \
-
4 A
Measuring
Capsule =™
Bleed
c rS:ongol / Orifice
amber
Pilot
Pilot Diaphragm
Pressure
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Relief | Vent
V§|'V% \C_ontrol
Diaphragm

D
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Supply

Supply Valve
Pressure
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MM/ IN.
@15.9/.62 2
Type 10PL g
THREAD SIZE =
36.5/1.44 NOMINAL | 3/4-16 UNF-2A Plunger Operated Regulator qg;
This reliable plunger operated o FreTerTm rZT ! :
I==h regulator provides unmatched Pressure Ran p| Travel* <
o ge unger Trave
accuracy and repeatability. X -
BAR psig mm inch

Regulated pressure is changed
by direct linear actuation of 0.1-17 225 19 075
the plunger instead of turning | 0.1-4.1 = 2-60 2.3 .090
a knob. 0.1-8.3  2-120 2.5 .100

*+10% manufacturing tolerance

Return Spring
0.4 in. (10mm) nominal return height; 7 oz. (200g) approximate preload

L Plunger force; 7.5 Ib./in. (135g/mm) approximate spring rate, between 0.4 in.
(10mm) and 0.24 in. (6.5mm) compressed height.
Plunger Knob Material: Steel
. \
—35/1.38
M/ IN. | ﬂ The basic Type 10 Regulator is offered with a choice of three port sizes ,
and three output ranges.
12.7 mm
43/1.69 ?égimgﬁnoumwe-
Type 10HR & 10EXHR
=0 = High Relief Regulators
Similar in proven accuracy and rugged construction to other Type 10
65/2.56 541213 Regulators, these units provide extra fast “blowdown” for very rapid \
release of down stream pressure. The extra relief feature makes these
AN regulators suitable for cylinder return stroke actuation, air hoists, and r
gg — similar applications requiring fast exhaust.
— —
28111 532,12 Knob
.

) Type 10WR

Low Range Regulator
MM/ IN.
44.5/1.75 NOMINAL The main feature of the Type 10LR is its low-range pressure characteris- \
tic. It operates on a maximum of 50 psig / 3.4 BAR supply pressure and of-
fers an output pressure range of 0.5 psig / 0.03 BAR to 25 psig / 1.7 BAR
(=7 =]
N
+—46/1.80————»
MM/ IN l«—23/0.90—>f
L 127/050
ioi ) 4.8/0.19 \
( m . o N
N P a4 T
N\ 13/0.53 r
541213 M [
Tamper Resistant 8 /0_351_ 27/1.06
© A — @ l
The Type 10 Regulator is available with The Type 10 Regulator O — — 4 X5-40
a tamper resistant cover, as illustrated. is also available with \ X 312 Deep
The cover is threaded over the adjusting bottom ports, 2.5/0.10 12.7/0.50 '
screw to prevent inadvertent or unwar- (Type 10BM) 54'/2 03 N
ranted adjustment of output pressure. consult factory. o \
\ ) |\ J
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Type 10LR Type 10 / 10PL Type 10 BM Type 10HR Type 10 EXHR Type 10 Motorized

Maximum
Supply Pressure

Pressure Ranges

Port Sizes

Effect of Supply
Pressure Variation
on Outlet Pressure

Sensitivity
Bleed Rate

Forward Flow Capacity

Exhaust Capacity
@5 psig (0.4 BAR)
above setpoint

Temperature Range

Effect of Changes in
Flow on Regulated
Pressure

5

4.

0 psig / 3.4 BAR

.5-25 psig
0.03 - 1.7 BAR

1/4
0.005 psig /
0.3 mBAR
per 25 psig /
1.7 BAR change
1/8" / 3.2mm
of water

8 scth / 2.3 LPM

4 scfm / 113 LPM

2 scfm / 56 LPM

-20 to 160°F
29t071°C

N/A

150 psig / 10.3 BAR

2-25, 2-60, 2-120 psig
0.14-1.7, 0.14-4.1,
0.14-8.3 BAR

1/8,1/4,3/8
0.005 psig /
0.3 mBAR
per 25 psig /
1.7 BAR change

1/8" / 3.2mm
of water

4.8 scth / 2.3 LPM
14 scfm / 396 LPM

2 scfm / 56 LPM

-20to 160°F
29t071°C

0.25 psig / 0.01 BAR
per 10 scfm /
283 LPM

150 psig / 10.3 BAR

2-25, 2-60, 2-120 psig
0.14-1.7, 0.14-4.1,
0.14-8.3 BAR

N/A
0.005 psig /
0.3 mBAR
per 25 psig /
1.7 BAR change
1/8" / 3.2mm
of water
4.8 scth / 2.3 LPM

3 scfm / 85 LPM

2 scfm / 56 LPM

-20 to 160°F
29t071°C

N/A

Effect of Changes in Flow on Regulated Pressure

3.46 50.1 Range
3.45 500 0.1-8.3 BAR
2-120 psig
344 499 ~— Supply
343 498 6.2 BAR
342 497 90 psig
SCFM 0 1.7 34 5.1 6.8 8.5 10.2 19 136 153 170
m3/hr 0 1 2 3 4 5 6 7 8 9 10
g 208 30.1 Range
g 207 300 =] 0.1-4.1 BAR
< 206 299 _— — g;gg&’s'g
= —
3 205 298 = 6.2 BAR
& 20 297 90 psig
SCFM 0 1.7 34 5.1 6.8 8.5 10.2 19 136 15.3 170
m3/hr 0 1 2 3 4 5 6 7 8 9 10
0.70 10.1 Range
0.69 10.0 ——— 0.1-1.7 BAR
0.683 9.9 — — §-25|p8|9
upply
068 98 =< 6.28AR
067 9.7 90 psig
SCFM 0 1.7 34 5.1 6.8 85 10.2 19 136 153 170
m3/hr 0 1 2 3 4 5 6 7 8 9 10

Effect of Upstream Pressure Variations on Regulated Pressure

0.70 101 Range
069 10.0 0.1-1.7 BAR
068 39.9 |29 SCFM 2-25 psig
BAR 2.76 3.45 4.14 4.83 5.52 6.21 .
psig 40 50 80 70 80 90 100
0.70 10.1 Range
_ 069 100 0.1-1.7 BAR
£ 683 99 |20SCM 2-25 psig
ﬁ BAR 2.76 3.45 4.14 4.83 5.52 6.21 6.9
':"; psig 40 50 60 70 80 90 100
£ 070 10.1 Range
E 069 10.0 — i —— 0.1-1.7 BAR
0.683 9.9 [1.0SCFM 2-25 psig
BAR 2.76 345 4.14 4.83 5.52 6.21 6.9
psig 40 50 60 70 80 90 100
0.70 10.1 Range
0.69 10.0 L T [T 0.1-1.7 BAR
0.683 9.9 | 0.2 SCFM 2-25 psig
BAR 2.76 3.45 4.14 4.83 5.52 6.21 6.9
psig 40 50 60 70 80 90 100
MARSH BELLOFRAM

150 psig / 10.3 BAR

2-120 psig 2-120 psig
0.14-8.3 BAR 0.14-8.3 BAR
1/8,1/4,3/8 1/8,1/4,3/8
0.005 psig / 0.005 psig /

0.3 mBAR 0.3 mBAR
per 25 psig / per 25 psig /
1.7 BAR change 1.7 BAR change
1/8" / 3.2mm 1/8" / 3.2mm

of water of water
4.8 scth / 2.3 LPM 4.8 scth / 2.3 LPM
14 scfm / 396 LPM 14 scfm / 396 LPM
10 scfm / 283 LPM 15 scfm / 424 LPM
-20 to 160°F -20 to 160°F
29t071°C 29t071°C

0.25 psig / 0.01 BAR
per 10 scfm /
283 LPM

per 10 scfm /
283 LPM

150 psig / 10.3 BAR

0.25 psig / 0.01 BAR

150 psig / 10.3 BAR

0.5-25, 2-25, 2-60,
2-120 psig
0.03-1.7,0.14-17,
0.14-4.1, 0.14-4.1,
0.14-8.3 BAR
1/8,1/4,3/8
0.005 psig /
0.3 mBAR
per 25 psig /
1.7 BAR change
1/8" / 3.2mm
of water
4.8 scth / 2.3 LPM

10 scfm / 283 LPM

2 scfm / 56 LPM

0to 140°F
-18t0 60°C

0.25 psig / 0.01 BAR
per 10 scfm / 283 LPM

Manual Type 10 Ordering Information

Type
10

10

10

10BM

10HR

10EXHR

10PL

10PL

10PL

10LR

Port Size

Part Number NPT
960-001-000 1/8
960-003-000 174
960-005-000 3/8
960-007-000 1/8
960-009-000 1/4
960-011-000 3/8
960-013-000 1/8
960-015-000 1/4
960-017-000 3/8
960-126-000

960-127-000 N/A
960-128-000

960-028-000 1/8
960-029-000 174
960-030-000 3/8
960-072-000 1/8
960-073-000 1/4
960-074-000 3/8
960-019-000 1/8
960-020-000 174
960-021-000 3/8
960-022-000 1/8
960-023-000 1/4
960-024-000 3/8
960-025-000 1/8
960-026-000 1/4
960-027-000 3/8
960-053-000 1/4

Control Range

BAR psig
0.1-1.7 2-25
0.1-1.7 2-25
0.1-1.7 2-25
0.1-4.1 2-60
0.1-4.1 2-60
0.1-4.1 2-60
0.1-8.3 2-120
0.1-8.3 2-120
0.1-8.3 = 2-120
0.1-1.7 2-25
0.1-4.1 2-60
0.1-8.3 2-120
0.1-8.3 = 2-120
0.1-8.3 = 2-120
0.1-8.3 = 2-120
0.1-8.3 | 2-120
0.1-83 | 2-120
0.1-8.3 | 2120
0.1-1.7 2-25
0.1-1.7 2-25
0.1-1.7 2-25
0.1-4.1 2-60
0.1-4.1 2-60
0.1-41 2-60
0.1-83 | 2-120
0.1-8.3 = 2-120
0.1-83 = 2120
0.03-1.7 ' 0.5-25

Group of Companies
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Type 10 Motorized
Pressure Regulators

Bellofram’s high precision Type 10 pressure regulator - a servo
balanced system in which the main valve is operated by a pilot

valve - is also available in a motorized configuration.This combination
is particularly attractive because it offers low power requirements (2
rpm/4 watts; 6 rpm/6 watts) with extremely high accuracy.

The motorized Type 10 pressure regulator can be used for any
application where electric control of a pneumatic system is desired.

It is often used for remote pressure control and for ventilation sys-
tems. It can also be easily integrated into open or closed loop process
control systems and may be used with programmable controllers.

* Mountable at any angle

e In the event of power failure, the pneumatic output remains
constant at last setting

* Low electrical power requirements

* Adjustable mechanical stop limits maximum output pressure

* No electrical power is required when operating at constant output pressure
* No pre-regulation of supply pressure required

* Built-in overload slip clutch prevents damage to gear train at end of travel,
eliminating the need for limit switches in most applications.

[ Construction I oo Pl lation
The regulator and motor are mounted to a bracket and Control Circuit Diagram

connected to each other through a flexible coupling. The
assembly can be mounted through holes in the bracket. INCREASE PRESSURE

CONSTANT PRESSURE
Motor Specifications

Reversible, synchronous motor with gear drive
and slip clutch.

DECREASE
PRESSURE

SUPPLY
VOLTAGE

Operating Voltage 110VAC, 24VAC or 220VAC.
Frequency

60 Hz, Except 220 VAC model is 50 Hz. © ©®
=3 =

Power Consumption (maximum) Note

2 rpm/4 watts, 6 rpm/6 watts. To increase output pressure,
:@: apply voltage to unmarked leads.

Speeds Available 2 and 6 rpm.
Torque Approx. 8 in. oz.

To decrease output pressure,
apply voltage to marked leads.

Motorized Type 10 Ordering Information

96 0 - 18 0 -
Motor Specifications
1 2 RPM MOVAC 4 WATTS 60 Hz
2 6 RPM MO VAC 6 WATTS 60 Hz
3 6 RPM 220 VAC 6 WATTS 50 Hz
4 2 RPM 24VAC 4 WATTS 60 Hz
5 6 RPM 24 VAC 6 WATTS 60 Hz

Pressure Range

1 2-25 psig / 0.1-1.7 BAR
2 2-60 psig / 0.1-4.1 BAR
3 2-120 psig / 0.1-8.3 BAR
4 L. R. Model, 0.5-25 psig / 0.03-1.7 BAR
5 H.R. Model, 2-120 PSI / 0.1-8.3 BAR
Port Size
1 1/8 NPT
2 1/4NPT
3 3/8 NPT

Regulator-Motor Specifications

Approximate Time to Cover

Pressure Range Full Range (seconds)

BAR psig 2 rpm 6 rpm
0.1-1.7 225 75 25
0.1-41 2860 90 30
0.1-8.3  2-120 150 50

*+10% manufacturing tolerance
s 2
59/2.32
1
mm
inches
- HRlRNG
/_\
%
/—
0
COUPLING, FLEXIBLE

TYPE 10
REGULATOR ™

_1 —
|«—62/ 2.45 max—»|
[e-32/1.25 |

» 16 1
‘ 062 "8
|

\

D
N\

©
S
S
)
A

32 |/~ MOUNTING
HOLES
(4) @266

&

i
4|

p

69

2.

(=1

SUPPLY
-

ouTPUT s
L]

N
§3971055 max |——

Z (2) GAUGE PORTS
(FRONT & BACK)

Drawings and dimensions

are for reference only.
|\ J
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{ Type 110
4 1ype
-l Pressure Regulator Series
o
)
o M Features [l Descripton |
* Highly Accurate Pressure Regulation The Type 110 combines the proven technology
* Large Port Sizes Available: of the Marsh Bellofram Type 10 regulator with
3/8,1/2, 3/4 and 1 NPT the large pneumatic booster of the Type 79
(BSPP and BSPT also Available) Relay. The result is a precise, crisply responding

« Adjustment Stem Locking Capability regulator that can achieve very large forward
. . and exhaust flows. Forward to reverse flow

* High Forward Flow Capacity - 150+ SCFM offset is minimized by the capsule operated,

* High Exhaust Capacity servo-control system located in the upper

* Balanced Supply Valve portion of the regulator. This servo-control

* Low Sensitivity to Supply Pressure Variations ~ System supplies a pilot pressure to the large

« Low Sensitivity to Flow Variations integral pneum_a.tic booster..The large supply

and exhaust orifices of the integral booster

PN E e enable this regulator to produce very high

forward and exhaust flow rates. Few regulators

can offer this combination of sensitivity and

large flow capacity.

The Type 110 was developed specifically for
use with Air Balancing Systems or Zero-Gravity
Arms. Such systems require very small forward

to reverse flow offsets for smooth operation. As with all of the Type 10 regulators, the

The precision regulators that can achieve the stainless steel measuring capsule is the “heart”
sensitivity requirements do not typically pos- of the Type 110 Pressure Regulator. Originally
sess the forward or exhaust capacity to handle  developed for sensitive aircraft altimeters, this
large balancing arms or cylinders. The Type precision-sensing element provides the energy

110 does not have this limitation. It is ideal for o activate the servo-control mechanism.
use in any application where precise regulation It p_rowd.es_gre_ater regulation and accuracy
of pressure is required along with high flow or ~ While eliminating the problems usually

high exhaust capacity. encountered with range springs and convention-
al diaphragms. Because of the balanced supply

Other typical applications valve in the integral pneumatic booster, the

* Valve Operators Type 110 can work with higher supply pressures

* Air Hoists (250 PSIG) than many other regulators.

* Web Tensioning

* Roll Loading

e Large Cylinder Loading

* Air Brakes

* Force Balance Hoists

* Gate Actuators
i] @]
o | o o | =
3.98" { 7.39"
[101]mm [188]mm
245" C>
[62]mm
— n._ R
IN A \ ) ouT
\ \
ra——————  362"/[92lmm ————————- — - 1.74"/ [44Jmm
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Maximum Supply Pressure

Output Pre

Port Sizes
Effect of S

Variation on Qutlet Pressure

Sensitivity

ssure Ranges

upply Pressure

Air Consumption

Forward Flow Capacity
(100 psig/ 6.9 BAR supply,
20 psig / 1.4 BAR set point)

Exhaust Capacity

(based on raising output 5 psig / .34

250 PSIG / 17.2 BAR
225 PSIG / 0.14-1.7 BAR
250 PSIG / 0.14-3.5 BAR
2-110 PSIG / 0.14-7.6 BAR
3/8,1/2,3/4, 1 NPT, BSPT or BSPP

0.01 psig / 0.6 mBAR change in output for a
25 psig/1.7 BAR change in supply pressure

1/4" / 6.4 mm of water column
14 scfh / 6.6 slpm @ max output pressure
3/8 NPT - 110 SCFM+ / 3105 SLPM
1/2 NPT - 110 SCFM+ / 3105 SLPM
3/4 NPT - 200 SCFM+ / 5645 SLPM
1 NPT - 200 SCFM+ / 5645 SLPM

30 scfm / 847 slpm

BAR above 20 psig / 1.4 BAR set point)

Temperature Range

Weight

Type 110 Ordering Information

10

Part Number

960-510-000
960-511-000
960-512-000
960-513-000
960-514-000
960-515-000
960-516-000
960-517-000
960-518-000
960-519-000
960-520-000
960-521-000

-20° to +160°F
29° to +71°C
5.4 Ibs / 2.45 Kg

) Pressure Ranges
Port Size (NPT)

BAR psig

0.1-1.7 2-25

3/8 0.1-3.5 2-50
0.1-76 2-10

0.1-1.7 2-25

1/2 0.1-3.5 2-50
0.1-7.6 2-10

0.1-1.7 2-25

3/4 0.1-3.5 2-50
0.1-7.6 2-110

0.1-1.7 2-25

1 0.1-3.5 2-50
0.1-7.6 2-110

For BSPT or BSPP pipe threads, add BSPT or BSPP to the end of the
part number. For mounting bracket, order P/N 607-293-000

Type 110 Materials of Construction

Body, bon

Capsule and adjustable screw

Spacer

net and housing

Diaphragm

Trim

Knob

www.marshbellofram.com

Die Cast Zinc Alloy

Stainless Steel
Aluminum

Nitrile Elastomer and Polyester Fabric
Stainless Steel, Brass, Plated Steel, Acetal

Phenolic Plastic

800.727.5646

Type 110: Forward Flow Curve, 3/4 and 1 NPT

Output Pressure (PSI)

BAR
6.2

55

4.8

4.1

3.4

238

21

1.4

0.7

0

SCFM 0 20 40

LPM

PSIG
90

80

70

B setpoint80PSI ||
B setpoint 50 PSI

~N

60

M setpoint20PSI [ |

50

40

\

30

20

10

0

||
M\
Inl

0 565

1129

60 80 100 120 140 160 180 200 220 240

1694 2258 2823 3387 3952 4516 5081 5645 6210 6774

Forward Flow (SCFM), Supply Pressure 100 PSI

Type 110: Forward Flow Curve, 3/8 and 1/2 NPT

@ 100 PSIG Supply Pressure

Output Pressure (PSI)

BAR PSIG
6.2 90 T ‘
55 80 W setpoint80PSI ||
\ [ setpoint 50 PsI
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Type 110: Exhaust Curve
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Type 410

Pressure Regulator Series

* Superior regulation characteristics

* Rugged, corrosion resistant construction
* Low cost

* Excellent stability and repeatability

* Self-relieving

* Low droop at high flow

* Several mounting options

Type 40 Specifications

Sensitivity

Flow Capacity @ 100 psig (6.9 BAR) Supply
and 20 psig (1.4 BAR) outlet

Effect of Supply Pressure Variation

(25 psig/1.7 BAR) on Outlet Pressure

Exhaust Capacity 5 psig (0.35 BAR) above 20 PSIG set point

Max Supply Pressure

Effect of Changes in Flow on Regulated Pressure
(100 psig / 6.9 BAR Supply)

Output Pressure Ranges

Temperature Range
Total Air Consumption @ Maximum Output
Port Size

Materials of Construction

Tamper Resistant Cover
Mounting Options

Type 40: Regulated Pressure VS. Flow

1" Water Column (2.5 cm)
20 SCFM (566 LPM)

Less than 0.2 psig (0.01 BAR)

0.1-0.45 SCFM Typical 2.8 - 12.7 LPM
250 PSIG (17.2 BAR)

2 PSIG over flow of 10 SCFM / 283 LPM
(0-30 PSIG / 0-2.1 BAR range 1/4 NPT,

20 PSIG / 1.4 BAR set point)

0-10 PSIG (0-0.7 BAR)

0-35 PSIG (0-2.4 BAR)

0-60 PSIG (0-4.1 BAR)

0-120 PSIG (0-8.3 BAR)

0-160°F (-18 to 71°C)

6 SCFH (2.8 LPM)

1/4 NPT, BSPT

Body: Die cast aluminum with vinyl paint
Adjusting Screw: Plated steel

Trim: Plated steel, brass, acetal resin
Diaphragm: Buna-N elastomer and polyester
fabric Knob: Phenolic Plastic (option)
Spring: Music wire

Optional

Pipe, Panel or Bracket

Marsh Bellofram’s General Purpose Type 40
Pressure Regulator is a reliable precision unit
designed for instrumentation and general
purpose use.

Test data for the Type 40 regulator shows
excellent performance characteristics compared
with those of similar units presently on the mar-
ket. The Type 40 regulator is generally superior
in regulated pressure vs. flow, forward-to-re-
verse flow offset, supply pressure sensitivity,
repeatability and stability.

Ruggedly designed and constructed, the Type
40 has housings of diecast aluminum. Every
regulator is finished with vinyl paint (which
resists scratching, weathering and other
physical abuse) and is pressure and leak tested
prior to shipment from the factory. Careful
design and quality materials throughout as-
sure long, trouble-free operation in the most

';Snlﬁ E.AZR difficult industrial environments. A rubberized,
soft-seat valve stem provides positive shut-off
80 55 rowoi200ma] and “forgives” dirt or other foreign matter. An
[ aspirator maintains downstream pressure and
g 048 -_-5"_““-—-.____ compensates for droop when high flow occurs.
g 60 41 I — The gauge port is convenient for gauge installa-
S _-"'\ tion and can also be used as an additional full
5 50 34 N flow outlet.
" w28 J_:F""'m""] AN The Type 40 regulator has a 60-mesh 304 stain-
I e I less steel screen to block foreign particles from
30 21 entering the output stream. The design of these
20 14 __LT-F‘P""“N | M‘““\.E regulators is especially well suited to pilot-oper-
—— = ated controllers and instruments, as well as
10 07 ——— applications such as air chucks, air spray guns,
. air cylinders and actuators, and a wide range of

SCFM 0 2 4 6 8 10
LPM 0 57 n3 170 227 283

14 16 18 20 22 24 2

397 453 510 566 623 680 736

industrial pneumatic systems and equipment.

Forwarp FLow
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Type 40 Ordering Information

Set Point Range

Part Number | Port Size (NPT)

BAR psig

960-063-000 0-0.7 0-10

140 960-064-000 1/4 0-2.4 0-35
960-065-000 0-4.1 0-60
960-066-000 0-8.3 0-120

Type 40 Option Ordering Matrix
Replace last three digits of part number with digits from table below.
Option 1 2 3 5 6 7 8 9 10 1

1 Fluorocarbon Pintle | 001 021 031 051 061 071 081 091 101 1M

2 Non-Relieving 002 032 052 072 082 092 12
3 Knob 003 053 063 073 083 103 113
5 Epoxy Finish 005 065 075 085 095 105 115
6 Tapped Vent 006 076 086 096 106 116
7 Mounting Bracket 007 087 097 107 117
8 Pressure Gauge 008 098 108 118
9 Tamper-Resistant Cover 009 109 M9
10 Soft Relief Seat 010 110
11 Fluorocarbon Diaphragm on

To order BSPT threads (including the gauge port)
add “BSPT" to end of part number.

Fluorocarbon Pintle

A special elastomeric pintle used where elements in the supply air, such
as flame retardant synthetic lubricants, are particularly destructive to
ordinary pintle material.

Non Relieving

Used in applications where it is desirable to relieve pressure downstream
of the regulator, for some constant flow applications, and where the gas
flowing through the regulator must not escape at the regulator. Non-re-
lieving regulators should not be used for low or no flow applications.

Corrosive Resistant Epoxy Finish

An epoxy paint applied to the body and bonnet of the regulator exterior
surfaces to provide increased corrosion resistance.

Mounting Bracket
Steel (dichromate finish) bracket for side mounting. P/N: 607-000-057

Knob
Option to replace the square head pressure adjusting screw.

Tapped Vent
Allows installation of plumbing to capture exhaust air.

Pressure Gauge

Dual scale 2 in. (50.8 mm) gauges. Ranges include 0-30 psig (0-200
kPa), 0-60 psig (0-400 kPa), 0-100 psig (0-700 kPa) and 0-160 psig
(0-1100 kPa). When specified with regulator, the correct range will be
supplied. For NPT versions only.

Tamper Resistant Cover
An aluminum tubular cover placed over a slotted head adjusting screw and

screwed onto the bonnet of the regulator with a wrench. Prevents ordinary
hand adjustments.

www.marshbellofram.com 800.727.5646

7 Type 40 Dimensional Drawing
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36.6 _mm
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E (2) Holes
Mount to
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Drawings and
dimensions are
for reference only.

D Atmosphere

|:| Supply
Pressure

I:l Regulated
Pressure

Soft Relief Seat

Used in applications where it is desirable to reduce the standard bleed
rate from 6 SCFH [0.17 m®hr] to less than 0.1 SCFH [0.003 m*hr].

Fluorocarbon Diaphragm

Diaphragm as well as all seals are made of fluorocarbon elastomer to pre-
vent deterioration from elements in the air supply, such as flame retardant
synthetic lubricants normally destructive to standard Nitrile material.

MARSH BELLOFRAM
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1 Type 11-1 & Type 41-

m -

- Pressure Regulator Series

]

]

S M Features M Models |
* Superior regulation characteristics The Type 41 comes in two versions, Type 41-1
* Rugged, corrosion-resistant construction and Type 41-2. These two regulators offer the
« Excellent stability and repeatability same performance in two slightly different

kages.
o Self-relieving of excess downstream pressure packages
Type 41-1

* Low droop at high flow

« Mounting options available This unit comes standard with 1/4 NPT ports

and a knob, and can be panel mounted using
either the center nut or the threaded shoulder

 Description ____ holes, spaced 1.5 in. (38.1 mm) center-to-center.

The Type 41 regulators are designed for applica- Type 41-2
tions requiring high flow capacity, low droop,
high accuracy, and fine adjustment sensitivity.
The use of Bellofram’s rolling diaphragm pro-
vides greater sensitivity and improved accuracy.
In addition, Type 41 regulators offer reduced
overall size and several mounting options,
providing direct interchangeability with more
expensive competitors’ units.

This unit comes standard with 1/4 NPT ports,
a knob and a bonnet vent port which can be
tapped for a 1/4 NPT fitting if desired. It can
be panel mounted using either the center nut
or the threaded shoulder holes, spaced 1.25 in.
(32.7 mm) center-to-center.

Ruggedly designed and constructed, the Type

41 regulators have housings of precision-cast
aluminum. They are pressure tested, and

are chromate treated for internal corrosion
resistance. Every regulator is finished with vinyl
paint which resists scratching, weathering and
other physical abuse.

Careful design and quality materials throughout
assure long, trouble-free operation in the most
difficult industrial environments. A rubberized,
soft-seat valve stem provides stability and
“forgives” dirt and other foreign matter. An
aspirator maintains downstream pressure and
compensates for droop when high flow occurs.
The gauge port is convenient for gauge installa-
tion and can also be used as an additional full
flow outlet.

The design of these regulators is especially
well suited for panel applications due to ease of
mounting (only one panel hole required), small
size, adjustment sensitivity (32 threads per inch
on the adjusting screw), and knob. Type 41: Regulated Pressure VS. Flow
PSIG BAR
25 17

20 14 T — T
| =14 NPT | —_—

—_ N
o o
o N
~ o
|
|
|
|
|

REGULATED PRESSURE

o

ot

w
|

o
o

SCFM 0 5 10 15 20 25 30
LPM 0 142 283 425 566 708 850
Forwarp FLow
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T41 Regulator Specifications Type 41-1 Dimensional Drawing L;
o
Sensitivity 1" Water Column (2.5 cm) &
Flow Capacity @ 100 psig (6.9 BAR) s =
Supply and 20 psig (1.4 BAR) outlet i e f—TS0R <
Effect of Supply Pressure Variation  +0.35 PSIG B
(25 psig/1.7 BAR) on Outlet Pressure (24 mBAR) | |
Exhaust Capacity 5 psig (0-35 BAR) o 1 4 45 SoPM Typical 2.8- 12.7 LPM e =1l NSNS, dH ey
above 20 psig set point L %SJ L\ 15 )
Max Supply Pressure 250 PSIG (17.2 BAR) Ao, 10-24 UNC-2B X .37 \ L 102
. 7/16-20 UNF-2A v 48 DEEP (2 PLACESY =0
Effect of Changes in Flow on JestoOiE Shiloreniion . T
Regulated Presgsum of 10 SCFM (0-30 psig / 0-2.1 BAR " U i
(100 psig / 6.9 BAR Supply) rar.lge, 1/4 NPT, 20 psig / 1.4 BAR set
point) 635
0-2 PSIG (0-0.14 BAR) 25 .
0-10 PSIG (0-0.69 BAR) ] 349
Output Pressure Ranges 0-30 PSIG (0-2.1 BAR) 7 é e i = p Nl| i
0-60 PSIG (0-4.1 BAR) N ‘\EJ out
0-100 PSIG (0-6.9 BAR) 2 OUT PORTS @
Temperature Range 0-160°F (-18 to 71°C) I S GAUE“E'E:%R%
Total Alr Consumption 6 SCFH (2.8 LPM) 4@4 o
@ Maximum Qutput 10 = 237
Port Size 1/4 NPT, BSPT 25
Body: Die cast aluminum with vinyl paint
Adjusting Screw: Plated steel
Materials of Construction Trim: Plated steel, brass, acetal resin . . .
Diaphragm: Buna-N polyester fabric Type 41-2 Dimensional Drawing
Knob: Phenolic Plastic
Spring: Music wire Wﬁl
Mounting Options Pipe, Panel or Bracket
10-24 UNC-2B
—
[ ]
( )
] & )
IN L out
L C J \&
7
% I I
% Optional Mounting Bracket
% 607-000-057
T (F\ i
52 N 87
| S2on N\ B —
Mount to !
{ ) { J Regulator 762|572 } mm
“ﬁ ——] 3o | 558 } inches
|
1
Jan
v
Atmospheric Suppl Regulated )
l:l Pressupre I:l Pré)spsﬁre I:l Pregssure
| J
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Type 41 Ordering Information

Set Point Range

Part Number | Port Size (NPT)

BAR psig
960-113-000 0-0.14 0-2
960-114-000 0-0.69 0-10
T41-1 960-170-000 1/4 0-2.1 0-30
960-171-000 0-4.1 0-60
960-172-000 0-6.9 0-100
960-115-000 0-0.14 0-2
960-116-000 0-0.69 0-10
T41-2 960-181-000 174 0-2.1 0-30
960-182-000 0-4.1 0-60
960-183-000 0-6.9 0-100
* = gption is available T41-1 T41-2
1 Fluorocarbon Pintle . .
2 Non-Relieving . .
) Epoxy Finish . .
6 Tapped Vent n/a .
7 Mounting Bracket . .
8 Pressure Gauge . .

Type 41 Option Ordering Matrix

Replace last three digits of part number with digits from table below.

Option 1 2 5 6 1 8
1 Fluorocarbon Pintle 001 ' 021 051 061 071 081
2 Non-Relieving 002 052 062 072 082
5 Epoxy Coating 005 065 075 085
6 Tapped Vent 006 076 086
7 Mounting Bracket 007 = 087
8  Pressure Gauge 008

12 MARSH BELLOFRAM

Type 41 Regulator Options and Accessories

Fluorocarbon Pintle

A special elastomeric pintle used where elements in the supply air, such
as flame retardant synthetic lubricants, are particularly destructive to
ordinary pintle material.

Non-Relieving

Used in applications where it is desirable to relieve pressure downstream
of the regulator, for some constant flow applications, and where the gas
flowing through the regulator must not escape at the regulator. Non-re-
lieving regulators should not be used for low or no flow applications.

Corrosive Resistant Epoxy Finish

An epoxy paint applied to the outside surface of the regulator to provide
increased resistance to corrosive environments.

Tapped Vent (41-2 only)
Allows installation of plumbing to capture exhaust air.

Mounting Bracket
Steel (dichromate finish) bracket for side mounting. P/N: 607-000-057

Pressure Gauge

Dual scale 2 in. (50.8 mm) gauges. Ranges include 0-30 psig (0-200
kPa), 0-60 psig (0-400 kPa), 0-100 psig (0-700 kPa) and 0-160 psig
(0-1100 kPa). When specified with regulator, the correct range will be
supplied.

800.727.5646 www.marshbellofram.com

Group of Companies



Type 50 & Type 50 NACE

Filter Regulator Series

Air Regulators

e Superior regulation characteristics

* Rugged, corrosion-resistant construction
* Excellent stability and repeatability

* Self-relieving

* Integral, 40 micron, self cleaning filter
* Low droop at high flow

« Several mounting options

* Meets ATEX 112G DcT6
(Non-electrical certification)

The design of these regulators is well suited

to pilot-operated controllers, and instruments,
applications such as air chucks, air spray guns,
air cylinders and actuators, and a wide range of
industrial pneumatic systems and equipment.

Marsh Bellofram’s General Purpose Type

50 and Type 50 NACE Filter Regulators

are reliable precision units designed for
instrumentation and general purpose use in
both standard environments (Type 50), and
corrosive environments (Type 50 NACE). The
Type 50 NACE complies with NACE material
requirement #MRO0175 for sulfide stress
cracking resistant metallic material for oil
field equipment.

‘

F‘,-' 49 MICROH R

‘Bellofram =’
T50 NACE
B60-301-000

SUPPLY A 188

Test data for these regulators show excellent
performance character-

Careful design and

potics compared with The Type 50 NACE is quality materials

presently on the market. available for use in :hroughou;la-sfsure ‘I

These Marsh Bellofram corrosive environments. ong, trouble-ree

regulators are gener- Thi li ith operation in the most Tgpe s o nnce
ally superior in requ- Is complies wit difficult industrial

lated pressure vs. flow NACE material requirement  environments. A rub-

forward-to-reverse flow #MRO175 for sulfide stress berized, soft-seat

valve stem provides

ot sy s cracking resistant metallic gyt an
and stahili'ty. material for oil field forgives” dirt or
equipment. other foreign matter. \
Ruggedly designed and An aspirator main-
constructed, the regula- tains downstream
tors have housings of diecast aluminum. The pressure and compensates for droop when high r
Type 50 Regulator is finished with vinyl paint flow occurs. The gauge port is convenient for
(which resists scratching, weathering and gauge installation and can also be used as an
other physical abuse), while the Type 50 NACE  additional full flow outlet. The Type 50 regula-
is finished with epoxy paint for added protec- tors include a unique self-cleaning 40 micron
tion. Both models are pressure and leak tested  nylon mesh filter (316 stainless steel in the
prior to shipment from the factory. Type 50 NACE) that can be easily removed.

00,797 5646 MARSH BELLOFRAM 13
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Type 50 and 50 NACE Specifications

Sensitivity

Flow Capacity @ 100 PSIG (6.9 BAR) Supply
and 20 PSIG (1.4 BAR) outlet

Effect of Supply Pressure Variation

(25 PSIG/1.7 BAR) on Outlet Pressure

Exhaust Capacity 5 psig (0.35 BAR) above 20 psig set point

Maximum Supply Pressure
Effect of Changes in Flow on Regulated Pressure
(100 PSIG / 6.9 BAR Supply)

Output Pressure Ranges

Temperature Range

Total Air Consumption @ Maximum Output
Port Size

Size

Weight

Materials of Construction

Tamper Resistant Cover
Mounting Options

Type 50: Regulated Pressure VS. Flow

1" Water Column (2.5 cm)
20 SCFM (566 LPM)

< 0.2 psig (0.01 BAR)

0.1-0.45 SCFM Typical (2.8 - 12.7 LPM)
250 PSIG (17.2 BAR)

4 PSIG / 0.3 BAR over flow of 10 SCFM / 283 LPM
(1/4 NPT, 20 PSIG / 1.4 BAR set point)
0-10 PSIG (0-0.7 BAR)

0-35 PSIG (0-2.4 BAR)

0-60 PSIG (0-4.1 BAR)

0-120 PSIG (0-8.3 BAR)

0-160°F (-18 to 71°C)

6 SCFH (2.8 LPM)

1/4 NPT, BSPT

3.19" X 3.19" X 7.25" (81 X 81 X 184 mm)
1.81 Ib. (0.8 kg)

Body: Die cast aluminum with vinyl paint
Adjusting Screw: Plated steel

Trim: Plated Steel, Brass, Acetal Resin

Diaphragm: Buna-N Elastomer and Polyester Fabric
Knob: Phenolic Plastic (option)

Spring: Music wire

Yes

Pipe, Panel, Bracket or Thru Body Holes

Type 50 NACE

1" Water Column (2.5 cm)
18 SCFM (510 LPM)

< 0.2 PSIG (0.01 BAR)

0.1-0.45 SCFM Typical (2.8 - 12.7 LPM)

250 PSIG (17.2 BAR)

5 PSIG / 0.3 BAR over flow of 10 SCFM / 283 LPM
(1/4 NPT, 20 psig / 1.4 BAR set point)

0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-120 PSIG (0-8.3 BAR)

-20to 180°F (-29 to 82°C)

6 SCFH (2.8 LPM)

1/4 NPT, BSPT

3.19" X 3.19" X 7.25" (81 X 81 X 184 mm)
1.81 Ib. (0.8 kg)

Body: Die cast aluminum with epoxy paint
Adjusting Screw: Stainless steel

Trim: Stainless steel, Neoprene, EPDM
Diaphragm: Neoprene, Polyester Fabric
Spring: Inconel

Yes
Pipe, Panel, Bracket or Thru Body Holes

0
|:| Atmosphere
Suppl Regulated
D ngspsﬁre I:l P?egsusSrg

PSIG BAR
90 6.2 [ ———
80 55 —Fln-n-ﬁn;wl
70 438 —
--'_‘-_._-_-_-_‘_‘--_
60 4.1 -]
w 50 34
240 28 ———| "owosisem
< 30 2.1 1t
320 14 w3t
€ 10 07 Flow 0-10 poigy —
0 0 | —— - —
SCFM 0 5 10 15 20 25
LPM 0 142 283 425 566 708
Forwarp Frow
Type 50 NACE: Regulated Pressure VS. Flow
PSIG BAR
70 48 S :
60 4.1 — 0-60 psig| !
— 1 | |
50 34 e
L 40 28 .
230 21 —0-30 psig] \" '
£ T T e e e I |
22 14 — |
E10 07 \ !
|
0 0 |
SCFM 0 2 4 6 8 10 12 14 16 18 20
LPM 0 57 13 170 227 283 340 397 453 510 566
ForwarD FLow
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Type 50 Dimensional Drawing 8
]
36.6 —
144 Optional Mounting Bracket B
N - 0
5/16° Sq. u tat. 607-000-057 — : (-3
0 ép%ox' (1.4 BAR) L 52 KC\ } 87 5
@ 20 psig 5.2 8.7
L Adjustment 2 | ?2? E(L\Ae . J\:L, :)2)3?4 ([))IleAs
pes (] o |
Deep (2 p\aces)\‘U U K. % % }
D | g 80.8 }
318%2 }
1/4-18 NPT ‘ ‘ Im ‘C?ﬁ !
Gauge Port ™7 1.23 K\/ |
ﬁ\» 1 -y 1
6 | | o
X Fr—
foos T e
X mm, mm
DA Thiough Por B Meming inches
14.9
0
4; e 7 —— @844 Type 50 Option Ordering Matrix
e . f fan) o Replace last three digits of part number with digits from table below.
: 3.19 .
- Option 1 2 3 4 5 6 7 8 9 10 0
Type 50 Ordering Information J IF,'i‘[']‘t’I’:“rb“" 001 021 031 041 051 061 071 081 091 101 111
. Set Point Range
Part Number | Port Size (NPT) BAR PgSIG 2 Non-Relieving 002 032 042 052 072 082 092 12
960-062-000 00.7 0-10 3 Kno? . 003 043 053 063 073 083 103 113
o SB0.067-000 e 024 0.35 4 5 Micton Filter 004 054 064 074 084 094 104 114
960-068-000 0-4.1 0-60 5 Epoxy Finish 005 065 075 085 095 105 115
960-069-000 0-8.3 0-120 6 Tapped Vent 006 076 086 096 106 116
960-300-000 0-2.1 0-30 7 Mounting Bracket 007 087 097 107 117
Vil 960301000 /4 04.1 060 8 Pressure Gauge 008098 108 | 118
960-302-000 0-8.3 0-120 9 Tamper-Resistant Cover 009 109 M9
10 Soft Relief Seat 010 10
11 Fluorocarbon Diaphragm on

Type 50 Regulator Options and Accessories

Fluorocarbon Pintle

A special elastomeric pintle used where elements in the supply air, such as
flame retardant synthetic lubricants, are particularly destructive to ordinary
pintle material.

Non Relieving

Used in applications where it is desirable to relieve pressure downstream of
the regulator, for some constant flow applications, and where the gas flowing
through the regulator must not escape at the regulator. Non-relieving regula-
tors should not be used for low or no flow applications.

Knob
Option to replace the square head pressure adjusting screw.

5 Micron Filter

Replaces the 40 micron filter supplied with the standard Type 50 for more
complete air filtration.

Corrosive Resistant Epoxy Finish

An epoxy paint applied to the body and dripwell of the regulator exterior surfaces to
provide increased corrosion resistance. (Standard with Type 50 NACE)

Tapped Vent
Allows installation of plumbing to capture exhaust air. (Standard with T-50 NACE)

Mounting Bracket: Type 50

Steel (dichromate finish) bracket for side mounting.
Type 50 NACE

Stainless Steel bracket for side mounting.
800.727.5646

www.marshbellofram.com

Pressure Gauge: Type 50

Dual scale 2 in. (50.8 mm) gauges. Ranges include 0-30 PSIG (0-200 kPa),
0-60 PSIG (0-400 kPa), 0-100 PSIG (0-700 kPa) and 0-160 PSIG (0-1100
kPa). When specified with regulator, the correct range will be supplied.

Type 50 NACE

A dual scale, 0-60 PSIG (0-400 kPa) P/N 625-000-016, or 0-200 PSIG (0-1400

kPa) P/N 625-000-018, 2.47" diameter (63mm) stainless steel pressure gauge
is available. NOTE: Although the case is stainless steel, the internal components
are not made of NACE qualified materials.

Tamper Resistant Cover

An aluminum tubular cover placed over a slotted head adjusting screw and
screwed onto the bonnet of the regulator with a wrench. Prevents ordinary
hand adjustments. Supplied with an o-ring that is designed to seal the
adjusting screw threads in capture bleed applications.

Soft Relief Seat

Used in applications where it is desirable to reduce the standard bleed rate
from 6 SCFH [0.17 m3hr] to less than 0.1 SCFH [0.003 m3hr].
(Not available with Type 50 NACE)

Fluorocarbon Diaphragm
Diaphragm as well as all seals are made of fluorocarbon elastomer to
prevent deterioration from elements in the air supply, such as flame retardant
synthetic lubricants normally destructive to standard Buna-N material.

To order BSPT add “BSPT” to end of part number.

MARSH BELLOFRAM 15
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Type 51

Pressure Regulator Series

* Excellent regulation, stability
and repeatability

* Corrosion-resistant construction (no brass
components, Type 51FR and Type 51AFR)

* NACE Constructed (Type 51FRCT Corrosive Tec)
* Low droop

* Small package size

* Panel, bracket or pipe mounting

* Fluorocarbon pintle seat
(Type H1FR, Type 51AFR and Type 51FRCT)

* Automatic drain option (Type 51AFR)

* Meets ATEX (9 112GDcT6
(Non-electrical certification)

I:, Atmosphere

Supply
Pressure

I:, Regulated
Pressure

Type 51 Options
Type 51FRWT | Type 51R

* = option is available
s = option is standard

1 Fluorocarbon Pintle

2 Non-Relieving .

3 Knob .
Sq. Head Adj. Screw

4 5 Micron Filter

5 Epoxy Finish .

6 Tapped Vent .
Coalescing Filter

7 Mounting Bracket .

8  Pressure Gauge .

9 Tamper Resistant Cover .
Panel Nut Mount

10  Low Bleed

M Fluorocarbon Diaphragm

16 MARSH BELLOFRAM

The Bellofram Type 51 Precision Air Regulator
series offers a high-performance regulator in
a compact, low cost package. It operates in
output pressure ranges up to 100 PSIG / 6.9
BAR (120 PSIG / 8.3 BAR in T-51FR Corrosive
Tec), with a maximum supply pressure of 250
psi (17.3 BAR).

Materials of Construction for
Standard Type 51 Series Regulators

Diecast aluminum for the body and dripwell;
glass-reinforced thermoplastic polyester for the
bonnet; acetal resin for the internals; BUNA-N
for the diaphragm, gaskets and O-ring, fluoro-
carbon for the pintle seat, and aluminum for the
drain valve (plated steel handle).

Materials of Construction for
Corrosive Tec Type 51FRCT

Aluminum alloy bonnet, body, and filter bowl,
316 stainless steel internals, Inconel alloy
range spring, nitrile diaphragm (fluorocarbon
optional), 316 stainless steel valve assembly,
and finished with an epoxy paint. All metallic
parts for this unit conform to NACE material
requirements #MR0175.

Materials of Construction for

Wide Temperature Range 51TFRWT
Aluminum alloy bonnet, body, and filter bowl,
acetal resin, plated steel and aluminum inter-
nals. Nitrile diaphragm and finished with an
vinyl paint.

From industry to industry, Marsh Bellofram’s Type 51 Series

of Regulators offer a low-cost, high performance option

for a wide range of applications.

Type 51FR | Type 51AFR | Type 51FRCT
. s s
s s s
s s s

S

Group of Companies

These regulators are available
standard (Type 51R) or as filter-
regulators (Type 51FR and Type
51FRCT) and are even available with
an automatic drain, for automated
flushing out of contaminants (Type
51 AFR). These versatile regulators
provide excellent regulation for a
wide range of applications, including
pneumatic instruments, controllers,
chucks, and actuators. They can be
through-panel mounted with the sup-
plied mounting nut, bracket-mounted
with the optional bracket or, due to
their light weight, mounted by their
ports. The Corrosive Tec is supplied
with a tapped bonnet vent, to allow
for the capture of exhaust air.

800.727.5646 www.marshbellofram.com



Maximum Supply Pressure

Output Pressure Range

Supply Pressure Sensitivity @ 25
psig / 1.7 BAR change in supply
Sensitivity

Repeatability

Flow @ 100 psig (6.9 BAR)
Supply 20 psig (1.4 BAR) outlet

Exhaust Capacity @ 5 psig
(0.34 BAR) above setpoint

Temperature Range
Air Consumption
Port Size

Materials of Construction

Type b1FR Filter

Type 51R and Type 51AFR Auto Filter | Type 51FRCT Corrosive Tec Type 51FRWT

250 PSIG (17.3 BAR)

0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-100 PSIG (0-6.9 BAR)

0.20 PSIG (0.01 BAR)
output change

1" (2.5 cm) of water
0.1 PSIG (0.01 BAR)

15 SCFM
(425 LPM)

0.1 SCFM
(2.8 LPM)

-0t0 125°F (-18 to 52°C)
6 SCFH (2.84 LPM) Maximum
1/4 NPT

Aluminum, Plated Steel,
Brass, Acetal Resin,
Buna-N /Polyester, Music Wire

250 PSIG (17.3 BAR)

0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-100 PSIG (0-6.9 BAR)

0.45 PSIG (0.03 BAR)
output change

1" (2.5 cm) of water
0.1 PSIG (0.01 BAR)

20 SCFM
(566 LPM)

0.1 SCFM
(2.8 LPM)

-0to 125°F (-18 to 52°C)
6 SCFH (2.84 LPM) Maximum
1/4 NPT

Aluminum, Plated Steel,
Acetal Resin, Buna-N / Polyester,
Music Wire, Fluorocarbon

pe 51R, 51FR, 51AFR and 51FRCT Dimensional Drawings

250 PSIG (17.3 BAR)

0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-120 PSIG (0-8.3 BAR)

0.45 PSIG (0.03 BAR)
output change

1" (2.5 cm) of water
0.1 PSIG (0.01 BAR)

20 SCFM
(566 LPM)

0.1 SCFM
(2.8 LPM)

0to 180°F (-18 to 82°C)
6 SCFH (2.84 LPM) Maximum
1/4 NPT

Aluminum, Stainless Steel, Inconel,
Buna-N / polyester, Fluorocarbon,
acetal, polyphenylene sulfide

250 PSIG (17.3 BAR)

0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-120 PSIG (0-8.3 BAR)

0.45 PSIG (0.03 BAR)
output change

1" (2.5 cm) of water
0.1 PSIG (0.01 BAR)

20 SCFM
(566 LPM)

0.1 SCFM
(2.8 LPM)

-40 to 185°F (-40 to 85°C)
6 SCFH (2.84 LPM) Maximum
1/4 NPT

Aluminum, Plated Steel,
Acetal Resin, Buna-N /Polyester,
Music Wire

9.6

X .375 DEEP

) 35

396 St

1.56 Pilot Dia. 25

+ s

w
_44
173 1/4-18 NPT u
= fan ] |
- IN \J ouT — | — 26
21
217 328 [ ]

8.55 173.2 129 g
6.82 149
L 587

127
5.0
I
v _VY v i A v
Type 51FR Type 51AFR Type 51FRCT & Type 51FRWT

2X10-24 UNC-2B

6.2
.0

—

Mounting Bracket
For T-51FR, T-51AFR and T-61R
607-000-104

J

www.marshbellofram.com

800.727.5646

MARSH BELLOFRAM

Group of Companies

Air Regulators

17



>
-
X
1]
Q
£
o
-,
=]
-
]

18

Type 51 Ordering Information

960-222-000 0-2.1 0-30
T51R 960-223-000 1/4 0-4.1 0-60
960-224-000 0-6.9 0-100
960-175-000 0-2.1 0-30
TSIFR 960-176-000 1/4 04.1 0-60
960-177-000 069 | 0100 |
960-284-000 0-2.1 0-30
T5IAFR  960-285-000 1/4 0-4.1 0-60
960-286-000 0-6.9 0-100
960-303-000 0-2.1 0-30
T51 FRCT  960-304-000 1/4 04.1 0-60
960-305-000 0-8.3 0-120
960-048-000 0-2.1 0-30
T51 FRWT ~ 960-049-000 1/4 0-4.1 0-60
960-050-000 0-8.3 0-120
pe 51 Option Ordering
Replace last three digits of part number with digits from table below.
Option 1 2 3 4 5 6 7 8 9 10 M

1 Fluorocarbon

001 021 031 041 051 061 071 081 091 101 1M

Pintle
2 Non-Relieving 002 032 042 052 062 072 082 092 12
3 Knob 003 043 053 063 073 083 103 113
4 5 Micron Filter 004 054 074 084 094 104 14
5 Epoxy Finish 005 065 075 085 095 105 115
6 Coalescing Filter (Type 51AFR only) 006 076 086 096 106 116
7 Mounting Bracket 007 087 097 107 17
8 Pressure Gauge 008 098 108 118
9 Tamper-Resistant Cover 009 109 M9
10 Soft Relief Seat 010 110
1 Fluorocarbon Diaphragm on

MARSH BELLOFRAM

Type 51 Regulator Options and Accessories

Non-Relieving

Used in applications where it is desirable to relieve pressure downstream
and not at the regulator. Non-relieving regulators should not be used for
low or no flow applications.

Knob
Replaces the standard square head adjusting screw. (except Type 51FRCT)

5 Micron Filter

Replaces the 40 micron filter for more complete air filtration.
(Except Type 51R)

Epoxy Finish
An epoxy paint applied to the body and dripwell of the regulator exterior

surfaces to provide increased corrosion resistance. (Standard for Type
51FRCT)

Mounting Bracket
Plated steel bracket for side mounting. (316 SS for Type 51FRCT)

Coalescing Filter

Replaces the 40 micron filter for both moisture and particulate filtration.
(Type 51AFR only)

Pressure Gauge

Dual scale (psi/kPa) 2" (50mm) gauges. Ranges include 0-60 psi (0-4.1
BAR), 0-100 psi (0-6.9 BAR) and 0-160 psi (0-11 BAR). When specified
with regulator, the correct range will be supplied.

Fluorocarbon Elastomers

Diaphragm, as well as gaskets and O-rings, are made with a special elas-
tomer to prevent deterioration from elements in the air supply, such as
flame retardant synthetic lubricants normally destructive to the standard
BUNA-N material.

Tamper Resistant Cover

A 316 stainless steel hexagonal cover placed over the adjusting screw
and threaded onto the bonnet of the regulator with a wrench, prevents
ordinary hand adjustments. Supplied with an O-ring that is designed to
seal the adjusting screws threads in captured bleed applications.
(T-51FRCT and T-51FRWT)

Low Bleed Diaphragm

Used in applications where it is desirable to minimize the standard

bleed rate of the regulator while maintaining the ability to relieve excess
pressure at the regulator. Bleed rate is reduced from less than 6 SCFH
(2.8 LPM) to less than 0.1 SCFH (0.05 LPM). (Type 51FRCT only)

800.727.5646 www.marshbellofram.com
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4 4
Type 32 Stainless Steel 5
o
Pressure Regulator Series §;
[
| Features | I T I <
* |deal for sour gas and corrosive applications I:l Atmosphere
or environments
* Excellent stability and repeatability l:l g?gspslﬁre
* Low droop Regulated
l:’ Pregssure

* Tapped vent for exhaust gas capture

* Built-in filter assemblies and dripwells
* Manual or automatic drain options G—0
* Panel, bracket or pipe mounting

The Type 52SS regulator product line is
designed for service with a wide variety of
corrosive gases and environments. Special
construction features include 316 stainless
steel for the housing and filter assemblies,
with Nitrile Elastomers used for the control
diaphragm and the supply valve.

These corrosion resistant materials are compatible with sour gas and for use in off-shore
environments. Typical applications include petrochemical processing, chemical plants, food
processing and paper/pulp mills.

This ruggedly built regulator operates in pressure ranges up to 150 PSIG (10 BAR). The Type
52SSFR and Type 52SSAR Regulators have built-in dripwells which trap water, oil and other
contaminants. The contaminants are easily flushed out of the dripwell via a convenient manual or
automatic drain valve. The 25 Micron Filter is constructed of sintered 316 stainless steel, and is
easily removed. — —

[ J L )

The Type 52SS products can be through-panel
mounted with the mounting nut supplied,
bracket-mounted using the optional bracket,
or pipe mounted by its ports.

The regulators and filter assemblies comply
with NACE material requirement #MR0175
for sulfide stress cracking resistant metallic
material for oil field equipment.

W

Pressure

I:l Regulated
Pressure

MARSH BELLOFRAM 19
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Filter

Maximum Supply Pressure
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Output Pressure Range

Supply Pressure
Sensitivity @ 25 psig
/ 1.7 BAR change in supply

Repeatability

Port Sizes (NPT) 1/4"
Flow @ 100 psig
(6.9 BAR) 38 scfm
Supply 20 psig (1075 Ipm)
(1.4 BAR) outlet
Exhaust Capacity

. 0.1 scfm
@5 psig (0.34 BAR) (2.8 LPM)

above setpoint
Temperature Range
Air Consumption

Materials
of Construction

n/a

425 PSIG (29.3 BAR)

3-30PSIG (.2-2.1 BAR)
6-60 PSIG (.4 - 4.1 BAR)
12 - 125 PSIG (.9 - 8.8 BAR)
15 - 150 PSIG (1 - 10 BAR)

+ 1.0 PSIG (0.07 BAR)
Output Change

+0.25 PSIG (0.02 BAR)

3/8" 1/2" 3/4"
42 scfm 95 scfm 105 scfm
(1188 Ipm) (2688 Ipm) (2972 Ipm)
0.1 scfm 0.1 scfm 0.1 scfm
(2.8 Ipm) (2.8 Ipm) (2.8 Ipm)

-4 t0 176 °F (-20 to 80°C)

0.5 SCFH (0.24 LPM) Maximum

316 Stainless Steel
housing and screen
nitrile elastomers

Built in 25 micron filter
with manual drain

425 PSIG (29.3 BAR)
3-30PSIG (.2-2.1BAR)
6-60 PSIG (.4 - 4.1 BAR)

12 - 125 PSIG (.9 - 8.8 BAR)
15- 150 PSIG (1 - 10 BAR)

+ 1.0 PSIG (0.07 BAR)
Output Change

+0.25 PSIG (0.02 BAR)

1" 1/4" 3/8" ‘I/2II 3/4"
400 scfm 38 scfm 42 scfm 95 scfm 105 scfm
(11327 Ipm) (1075 Ipm) (1188 Ipm) (2688 Ipm) (2972 Ipm)
0.1 scfm 0.1 scfm 0.1 scfm 0.1 scfm 0.1 scfm
(2.8 Ipm) (2.8 Ipm) (2.8 Ipm) (2.8 Ipm) (2.8 Ipm)

-4 10 176 °F (-20 to 80°C)

0.5 SCFH (0.24 LPM) Maximum

316 Stainless Steel
housing and filter assemblies
nitrile elastomers

(

I Type 52SSR Type 52SSFR I

400 scfm
11327 lpm)

0.1 scfm
(2.8 Ipm)

Type 52SS Ordering Information

1/4" Ports
Part Number

960-560-000
960-561-000
960-562-000
960-563-000
960-580-000
960-581-000
960-582-000
960-583-000
960-600-000
960-601-000
960-602-000
960-603-000

T-52SSR

T-52SSFR

T-52SSAR

20 MARSH BELLOFRAM

3/8" Ports 1/2" Ports
Part Number Part Number
960-564-000 960-568-000
960-565-000 960-569-000
960-566-000 960-570-000
960-567-000 960-571-000
960-584-000 960-588-000
960-585-000 960-589-000
960-586-000 960-590-000
960-587-000 960-591-000
960-604-000 960-608-000
960-605-000 960-609-000
960-606-000 960-610-000
960-607-000 960-611-000

3/4" Ports
Part Number

960-572-000
960-573-000
960-574-000
960-575-000
960-592-000
960-593-000
960-594-000
960-595-000
960-612-000
960-613-000
960-614-000
960-615-000

1" Ports

Part Number BAR

960-576-000 2-2.1
960-577-000 4-4
960-578-000 .9-8.8
960-579-000 1-10
960-596-000 2-21
960-597-000 4-4
960-598-000 .9-8.38
960-599-000 1-10
960-616-000 2-2.1
960-617-000 4-4
960-618-000 .9-8.8
960-619-000 1-10

800.727.5646

Group of Companies

Set Point Range

psig

3.
6-
12-
15-
3.
6 -
12 -
15 -
3.
6 -
12-
15 -

30
60
125
150
30
60
125
150
30
60
125
150
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e — Type 52SSAR Auto Filter

Built in 25 micron filter
with auto-drain

Filter

Maximum Supply Pressure 425 psig (29.3 BAR)

Air Regulators

3-30PSIG (.2-2.1 BAR)
6-60 PSIG (.4 - 4.1 BAR)
12 - 125 PSIG (.9 - 8.8 BAR)
15- 150 PSIG (1 - 10 BAR)

Output Pressure Range

Supply Pressure

Sensitivity @ 25 psig = UL UG

‘

/ 1.7 BAR change in supply Output Change s
-

Repeatability +0.25 PSIG (0.02 BAR) .
Port Sizes (NPT) 1/4" 3/8" 1/2" 3/4" 1" =
Flow @ 100 psig -
(6.9 BAR) 38 scfm 42 scfm 95 scfm 105 scfm 400 scfm ;
Supply 20 psig (1075 Ipm) (1188 Ipm) (2688 Ipm) (2972 Ipm) (11327 Ipm)
(1.4 BAR) outlet

i 5
[Exlgaussit [(Jgp; :IEVAR) 0.1 scfm 0.1 scfm 0.1 scfm 0.1 scfm 0.1 scfm L= r

psig - (2.8 Ipm) (2.8 Ipm) (2.8 Ipm) (2.8 Ipm) (2.8 Ipm)
above setpoint
Temperature Range -4 t0 176 °F (-20 to 80°C)
Air Consumption 0.5 SCFH (0.24 LPM) Maximum
316 Stainless Steel

Materials

of Construction housing and filter assemblies

Nitrile elastomers

-

Regulator Options and Accessories Type 52SS Options
* = gption is available T-52SSR | T-52SSFR | T-52SSAR

Non-Relieving

Used in applications where it is desirable to relieve pressure downstream
and not at the regulator. Non-relieving regulators should not be used for 3 HexHead Adjustment . . .
low or no flow applications.

2 Non-Relieving . . .

4 5 Micron Filter . .

5 Micron Filter
Replaces the 25 micron filter for more complete air filtration. \
(Except Type 52SSR) Type 52SS Option Ordering Matrix
Mounting Bracket Replace last three digits of part number with digits from table below. * r
316 Stainless Steel bracket for side mounting. P/N 607-309-000 Option 2 3 4

2 Non-Relieving 002 032 042

3 Hex Head Adjustment 003 043

4 5 Micron Filter 004

*If ordering all three options (Non-relieving, Hex Head Adjustment
Screw, and 5 Micron Filter) on the T-52SSFR or T-52SSAR,
Use the code "432" in the last three digits of the part number.

-

.

00,797 5646 MARSH BELLOFRAM 21
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Type 52SS Dimensional Drawings

sioje|nbay Ay

TYPE 52SSSR
1/4" & 3/8"

76.9
1/4 NPT _[3,03]

VENT PORT

89.1 PN
[3.51] %’H’

TYPE 52SSFR

1/4" & 3/8™
76.9 iﬂ
[3.03]
150.1 BRI
[5.91]

TYPE 52SSAR

1/4" & 3/8™
I
76.9
[3.03]
179.1
[7.06]
141.0
[6.56]
g
mm
inches
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82.0
[3.23]
TYPE 52SSSR 2
1/2" & 3/4"
|
775 i
[3.05] £ 1210
i [4.77]
94.5
[3.72] 6II 3o
|
82.0
[3.23]
2.0
TYPE 52SSFR [2.44]
1/2" & 3/4"
[
775
[3.05] 121.0
[4.77]
155.5 -
[6.13] 112.0
[4.41]
82.0
[3.23]
[22491]
TYPE 52SSAR
1/2" & 3/4"
|
775
[3.08] 121.0
[4.77]
184.5
[7.27] 141.0
[5.56]

TYPE 52SSSR
|

80.0
[3.15]

144.0
[5.67]

TYPE 15__2SSFR
|
80.0
[3,18] FE%A 136.0
[5.36]
|
S
221.0
8,711 165.0
[6.50]

TYPE 15'gSSAR
8(|) 0
[3.15] FE%R 136.0
[5.36]
B
o
256.0
[10.09] 200.0
[7.88]
o
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T 60 & T b5 :

ype ype g
=

Pre-set Pressure Regulators >
-

‘Features [l Applications S

* Pre-Set, ideal for OSHA regulations The design of these regulators is especially

« Superior regulation characteristics well suited to pilot-operated controllers, and

instruments, as well as applications such as air
chucks, air spray guns, air cylinders and actua-
tors, and a wide range of industrial pneumatic
* Self-relieving systems and equipment.

* Low droop at high flow

* Several mounting options

* Rugged, corrosion-resistant construction
* Excellent stability and repeatability

* Low cost

| Description
Marsh Bellofram’s General Purpose Type 60 Careful design and quality materials throughout
and Type 65 Precision Air Regulators are reli- assure long, trouble-free operation in the most
able precision units designed for instrumenta- difficult industrial environments. A rubberized,
tion and general purpose use. The Type 60 is a soft-seat valve stem provides positive shut-off
pre-set, fixed-pressure unit with a dripwell. and “forgives” dirt or other foreign matter. An
The Type 65 is similar to the Type 60, but aspirator maintains downstream pressure and
without a dripwell. compensates for droop when high flow occurs.

The gauge port is convenient for gauge instal-
lation and can also be used as an additional
full flow outlet. The Type 65 regulator has a
60-mesh 304 stainless steel screen to block
foreign particles from entering the output
stream. The Type 60 regulator has a unique
self-cleaning nylon 40 micron mesh filter that
can be easily removed. Type 60 and Type 65
Ruggedly designed and constructed, the regula-  tamper resistant regulators meet OSHA require-
tors have housings of diecast aluminum. Both ments for air supplied to hand-held air guns
models are finished with vinyl paint (which (if preset to 30 psig).

resist scratching, weathering and other physical

abuse), and are pressure and leak tested prior

to shipment from the factory.

Test data for these regulators show excellent
performance characteristics compared with
those of similar units presently on the market.
These Marsh Bellofram regulators are gener-
ally superior in regulated pressure vs. flow,
forward-to-reverse flow offset, supply pressure
sensitivity, repeatability and stability.

IN—=

J

|
Supp! Regulated
|:|Atmosphere I:I Prissire |:| Pressure
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>
£y Sensitivity 1" (2.5 cm) Water Column 1" (2.5 cm) Water Column
% Flow @ 100 PSIG (6.9 BAR) 20 SCFM 20 SCFM
S Supply 20 PSIG (1.4 BAR) outlet (566 LPM) (566 LPM)
§ Effect of Supply Pressure variation < 0.2 PSIG (0.01 BAR) < 0.2 PSIG (0.01 BAR)
2 (25 PSIG) on Outlet Pressure for 25 PSIG (1.7 BAR) for 25 PSIG (1.7 BAR)
% Exhaust Capacity@ 5 psig above 20 PSIG setpoint 0.1 SCFM (2.8 LPM) 0.1 SCFM (2.8 LPM)
Maximum Supply Pressure 250 PSIG (17.3 BAR) 250 PSIG (17.3 BAR)
Effect of Changes in Flow on Regulated Pressure 3 PSIG (0.2 BAR) for 10 SCFM ( 283 LPM) 3 PSIG (0.2 BAR) for 10 SCFM (283 LPM)
(100 PSIG/6.9 BAR Supply) (1/4 NPT, 20 PSIG / 1.4 BAR set point) (1/4 NPT, 20 PSIG / 1.4 BAR set point)
0-20 PSIG (0-1.4 BAR) 0-20 PSIG (0-1.4 BAR)
Output Pressure Range 20-40 PSIG (1.4-2.8 BAR) 20-40 PSIG (1.4-2.8 BAR)
40-60 PSIG (2.8-4.1 BAR) 40-60 PSIG (2.8-4.1 BAR)
Total Air Consumption @ Maximum Output 6 SCFH (2.84 LPM) Maximum 6 SCFH (2.84 LPM) Maximum
Port Size 1/4 NPT, BSPT 1/4 NPT, BSPT
Body: Diecast aluminum with vinyl paint Body: Diecast aluminum with vinyl paint
Adjusting Screw: Plated steel Adjusting Screw: Plated steel
Materials of Construction Trim: Plated steel, brass, acetal resin Trim: Plated steel, brass, acetal resin
Diaphragm: Buna-N elastomer with polyester fabric Diaphragm: Buna-N elastomer with polyester fabric
Spring: Music wire Spring: Music wire
Size 3.19" X 3.19" X 4.70" (81 X 81 X 119 mm) 25" X 25" X 3.13"
Weight 1.59 Ib. (0.7 kg) 0.69 Ib. ( 0.3 kg)
Mounting Pipe, Bracket or Thru Body Holes Pipe or Bracket

Type 60 and Type 65 Dimensional Drawings

h i  u
mm |
inches :
|
Type 60 l i J L
H Il 737
-+ i I I,] 290

(2) 1/4 - 20 UNC
X 0.437 (11.1mm)
DEEP

495

1.95

(A
52 N 1| 87
o e
Rogullor ‘
Optional Mounting Bracket 55|35 i
I
607-000-057 |
—[i yan
] N 1
.
Tk -
0.75
|\ J
Type 60: Regulated Pressure VS. Flow Type 65: Regulated Pressure VS. Flow
PSIG BAR PSIG BAR
60 4.1 60 4.1
50 34 — 50 34 =TI
£40 28 I — £ 40 28 i
& &
=30 2.1 o] RN % 30 21 SCE
E — - \\ = . F—
= = I e
220 14 I — 2 20 14
o= N -5 : —
10 0.7 —Fmomm! 10 07 —— Flaw 0-20 paig
T ’_-_‘—H—._._‘_ L
0 0 [~ 0 0 T
SCFM 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 SCFM 0 2 4 6 8 10 122 14 16 18 20 22 24 26 28
LPM 0 57 113 170 227 283 340 397 453 510 566 623 680 736 793 LPM 0 57 M3 170 227 283 340 397 453 510 566 623 680 736 793
Forwarp FLow ForwarD FLow
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pe 65 Ordering Information

Port Size Set Point Range

Part Number (NPT) BAR PSI
960-070-000 0-14 0-20
Type 60 960-109-000 1/4 14-2.8 2040
960-110-000 2.84.1 40-60
960-071-000 0-14 0-20
Type 65 960-150-000 1/4 14-2.8 2040
960-151-000 2.8-4.1 40-60

NOTE: Because the Types 60 and 65 are preset at the factory, it is necessary to
provide the supply pressure and preset pressure setting when ordering.

Fluorocarbon Pintle

A special elastomeric pintle used where elements in the supply air, such
as flame retardant synthetic lubricants, are particularly destructive to
ordinary pintle material.

Non-Relieving

Used in applications where it is desirable to relieve pressure downstream
of the regulator, for some constant flow applications, and where the gas
flowing through the regulator must not escape at the regulator. Non-re-
lieving regulators should not be used for low or no flow applications.

5 Micron Filter

Replaces the 40 micron filter supplied with the standard Type 60 for more
complete air filtration. P/N 677-000-002

Corrosive Resistant Epoxy Finish

An epoxy paint applied to the body, bonnet and dripwell of the regulator
exterior surfaces to provide increased corrosion resistance.

Mounting Bracket

Steel (dichromate finish) bracket for side mounting. P/N 607-000-057

Pressure Gauge

Dual scale 2 in. (50.8 mm) gauges.

When specified with a regulator, the correct range will be supplied.
(NPT versions only)

Soft Relief Seat

Used in applications where it is desirable to reduce the standard bleed
rate from 6 SCFH (2.83 LPM) to less than 0.1 SCFH (0.05 LPM).

Fluorocarbon Diaphragm

Diaphragm as well as all seals are made of fluorocarbon elastomer to
prevent deterioration from elements in the air supply, such as flame
retardant synthetic lubricants normally destructive to standard Nitrile
material.

To order BSPT add “BSPT" to end of part number.

www.marshbellofram.com 800.727.5646

Type 60 and Type 65 Option Ordering Matrix

Replace last three digits of part number with digits from table below.

Option 1 2 4 5 7 8 10 1N
1" Fluorocarbon Pintle 001 021 041 051 071 081 101 1M1
2 Non-Relieving 002 042 052 072 082 12
4 5 Micron Filter (Type 60 only) 004 054 074 084 104 14
5 Epoxy Finish 005 075 085 105 115
7 Mounting Bracket 007 087 107 17
8  Pressure Gauge 008 108 118
10  Soft Relief Seat 010 110
1 Fluorocarbon Diaphragm 011

BELLOFRAM

v gy

The Type 65 small stature makes
it ideal for compact applications

MARSH BELLOFRAM

Group of Companies
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Type 70 Type 70BP

High Flow High Flow Back
Pressure Regulator Pressure Regulator
| Features | | Features |

* High flow Capacity - Up to 50 SCFM
(1400 LPM)

* Responds quickly to minute changes in
upstream pressure

* Bellofram’s Buna-N and polyester rolling
diaphragms are designed to give
millions of cycles

* Stack up construction can be disassembled
and serviced without removal from air line

* High flow capacity - Up to 80 SCFM
(2266 LPM)

* Responds quickly to minute changes
in downstream pressure

* Dampening action of aspirator tube
maintains downstream pressure

* Balanced supply valve minimizes the effect
of supply pressure changes

* Bellofram’s Buna-N and polyester rolling

diaphragms are designed to give millions
of cycles
* Honking and buzzing eliminated by action | ”””””” | | “””””” |
of integral baffle and aspirator tube [ Amosphere
* Stack up construction can be Rellf
disassembled and serviced without Oiegiaet,, G )
removal from air line
S
ARSI S ——— ,
The Type 70 Regulator is specifically [ Amosphere The Type 70 Ba.ck Pressurg |l Il
designed for applications that require CRee, Regula'.(or func'gqns as a h'gh_ O @)
substantial flow capacity and accurate ( )[R flow, high precision pneumatic ]
pressure controls. Flows of 80 SCFM relief yalve with an adjustable
(2250 LPM) can be attained. setpoint. The Type 70BP can be
used in place of a standard relief
Downstream pressure can be set valve to improve pressure control
within 0.25 in. (6.3mm) of water while maintaining protection .
column and is accurately maintained against over pressurization, as in
under varying flow conditions with the supply pressure lines to instru- _ ]
help of an aspirator tube which adjusts ments and other control devices. )| : I —
the air supply in accordance with the (=) e

It is most often used in conjunc-
tion with a diaphragm-operated
valve and bleed orifice as a compressor controller. Excess compressor
pressure is relieved through the regulator to actuate the intake restricting
valve. When the regulator is shut off, downstream air escapes through
the bleed orifice, allowing the restricting valve to open.

flow velocity. A balanced supply valve,
utilizing a rolling diaphragm, makes the
regulator virtually immune to changes

in supply pressure.

The Type 70 has a
rugged precision
die cast aluminum
housing, and is pressure-tested and chromate-
treated for internal corrosion resistance.
The regulator housing is finished with vinyl
paint which resists scratching, weathering
and other physical abuse.

Contact Us About
NACE Compatible
T70 Regulator
"No Yellow Metals"

MARSH BELLOFRAM 800.727.5646 www.marshbellofram.com
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o
Type 70BP s
Sensitivity 1/4" (6.4 mm) Water Column 1/8" (3.2 mm) Water Column L;
40 (1113 LPM) =]
Flow Capacity 50 (1416 LPM) 50 SCFM (1416 LPM) é’
or 80 SCFM (2266 LPM) -
Effect of Supply Pressure variation <
(25 psig) on Outlet Pressure SO R WA
Exhaust Capacity (5 above psig 20 psig set point) 4 SCFM (113 LPM) N/A
Maximum Supply Pressure 250 PSIG (17.2 BAR) 250 PSIG (17.2 BAR)
. 2.5 PSIG (0.2 BAR) over flow 50 SCFM (1416 LPM)
E1fr]eoct uf Créa;ggzénsﬂumll on Regulated Pressure (3/8 NPT 030 PSIG / 0-2.1 BAR range, N/A
(100 psig/6. upply) 15 PSIG / 1 BAR set point)

0-2 PSIG (0-0.1 BAR)
0-10 PSIG (0-0.7 BAR)
Output Pressure Ranges (Type 70) 1%%0P:?[|56(:]Diil1l3§:&) N/A
2-150 PSIG (0.1-10.3 BAR)
3-200 PSIG (0.2-13.8 BAR)
0-2 PSIG (0-0.1 BAR)
0-10 PSIG (0-0.7 BAR)
Set Point Ranges (Type 70BP) N/A 0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-150 PSIG (0-10.3 BAR)

Total Air Consumption @ Maximum Output from 1.0 to 12.5 SCFH (0.5-6 LPM) N/A
Temperature Range -40° to 200°F (-40° to 93°C) -40° to 200°F (-40°to 93°C)
Port Size 1/4,3/8, 1/2 NPT, BSPT 1/4,3/8, 1/2 NPT, BSPT
Body: Diecast aluminum with vinyl paint Body: Diecast aluminum with vinyl paint
Adjusting Screw: Plated steel Adjusting Screw: Plated steel
Materials of Construction Trim: Plated steel, brass, acetal resin Trim: Acetal, brass, plated steel, nitrile
Diaphragm: Buna-N with polyester fabric Diaphragm: Buna-N with polyester fabric
Knob: Phenolic plastic Knob: Phenolic plastic
Spring: Music wire Spring: Music wire
Size 3.0" X 3.0"X6.0" (76 X 76 X 152 mm) 3.0"X 3.0"X6.0" (76 X 76 X 152 mm)
Weight 1.41 b. (0.6 kg) 1.5 1b. (0.7 kg)
Preset Pressure No No
Tamper Resistant Cover Yes Yes
Mounting Pipe, panel, or bracket Pipe, panel, or bracket
Type 70 and 70BP Dimensional Drawings
50.8 22.2
Knob is I‘—0,| 7/8" Hex
removable ' 1 [
for panel ' TAMPER
mounting=— 1T TR H |«—PROOF
208 COVER
25.4 diameter 2.0 Approx. I (optional)
10 (Clearance) [ LLL Mounting 2L
( ) o' Bracket : 25
9.53 (optional) T | ) ’ |
- | L | L
20.9 ! ! Mounting
83 @ *— Bracket
46.7 (optional)
1.84 P/N 607-000-047
86.4
3.40 103.1
4.06
. A —_— e ——
OUTLET INLET L OUTLET
@ 1 NPT— . —
Gauge Ports mm
inches
| J

MARSH BELLOFRAM 27
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Type 70: Regulated Pressure VS. Flow

Type 70BP: Regulated Pressure VS. Flow

PSIG BAR

90 62
80 55 - — ‘ ]
w70 48 | = ,
260 4.1 L[ —1-0pan | I —
50 34 —
240 28
<30 2.1 [—o0-30psig |
20 14 | |
10 07 | —0-10 psig [
0 0 —le —t
SCFM 0 100 200 300 400 500 600 700 800
LPM 0 300 575 850 1150 1400 1700 2000 2265

ForwarD FLow

Type 70 and 70BP Ordering Information

Port Size Set Point Range
Part Number (NPT) BAR PSIG
960-129-000 1/4 0-0.1 0-2
960-174-000 3/8 0-0.1 0-2
960-162-000 1/2 0-0.1 0-2
960-130-000 1/4 0-0.7 0-10
960-131-000 3/8 0-0.7 0-10
960-163-000 1/2 0-0.7 0-10
960-089-000 3/8 0-2.1 0-30
960-090-000 1/4 0-2.1 0-30
70 960-159-000 1/2 0-2.1 0-30
960-091-000 3/8 0.1-4.1 1-60
960-092-000 1/4 0.1-41 1-60
960-160-000 1/2 0.1-4.1 1-60
960-093-000 3/8 0.1-10.3 2-150
960-094-000 1/4 0.1-10.3 2-150
960-161-000 1/2 0.1-10.3 2-150
960-152-000 1/4 0.2-13.8 3-200
960-153-000 3/8 0.2-13.8 3-200
960-164-000 1/2 0.2-13.8 3-200
960-191-000 1/4 0-0.1 0-2
960-192-000 3/8 0-0.1 0-2
960-193-000 1/2 0-0.1 0-2
960-194-000 1/4 0-0.7 0-10
960-195-000 3/8 0-0.7 0-10
960-196-000 1/2 0-0.7 0-10
960-197-000 1/4 0-2.1 0-30
T70BP 960-198-000 3/8 0-2.1 0-30
960-199-000 1/2 0-2.1 0-30
960-200-000 1/4 0-4.1 0-60
960-201-000 3/8 0-4.1 0-60
960-202-000 1/2 0-4.1 0-60
960-203-000 1/4 0-10.3 0-150
960-204-000 3/8 0-10.3 0-150
960-205-000 1/2 0-10.3 0-150

| Options |
e = gption is available
s = option is standard TYPE70 | TYPE 70BP
Non-Relieving
Knob
Sq. Head Adj. Screw
Epoxy Coating
Tapped Vent
Mounting Bracket
Pressure Gauge
Tamper Resistant Cover
Low Bleed
Check Valve

e o o o o o o o nn o

DowwooNo ol W N
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PSIG BAR
90 6.2

80 5.5
70 438
60 4.1
50 34
40 2.8
30 21
20 14
10 0.7
0 0
SCFM 0 10.0 20.0 30.0
LPM 0 300 575 850
ForwarD FLow

Type 70 and 70BP Option Ordering Matrix

Replace last three digits of part number with digits from table below.

REeGULATED PRESSURE

—%n.z psig |

40.0
150

50.0
1400

60.0
1700

70.0
2000

Option 2 3 5 6 7 8 9 10 n
2 Non-Relieving 002 032 052 062 072 082 092 12
3 Sq.Head Adj. Screw 003 053 063 073 083 103 113
5 Epoxy Finish 005 065 075 085 095 105 115
6 Tapped Vent 006 076 086 096 106 116
7 Mounting Bracket 007 087 097 107 117
8  Pressure Gauge 008 098 108 M8
9  Tamper-Resistant Cover 009 109 19
10 Low Bleed 010 110
11" Check Valve o

Non-Relieving

Used in applications where it is desirable to relieve pressure downstream
of the regulator, for some constant flow applications, and where the gas
flowing through the regulator must not escape at the regulator. Non-re-
lieving regulators should not be used for low or no flow applications.

Corrosive Resistant Epoxy Finish
An epoxy paint applied to the body of the regulator exterior surfaces to

provide increased corrosion resistance.

Tapped Vent
Allows installation of plumbing to capture exhaust air.

Mounting Bracket
Steel (dichromate finish) bracket for side mounting.

Pressure Gauge

Dual scale 2 in. (50.8 mm) gauges. Ranges include 0-30 PSIG (0-200 kPa),
0-60 PSIG (0-400 kPa), 0-100 PSIG (0-700 kPa) and 0-160 PSIG (0-1100
kPa). When specified with regulator, the correct range will be supplied.

Tamper Resistant Cover

An aluminum tubular cover placed over a slotted head adjusting screw
and screwed onto the bonnet of the regulator with a wrench. Prevents
ordinary hand adjustments.

Low Bleed
Reduces steady-state air consumption by approximately 50%.

Check Valve

Allows quick dumping of output line pressure through the supply air line
when the supply is shut down.

800.727.5646 www.marshbellofram.com
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Type 77

Vacuum Regulator Series

| Features

* Single-unit control of pressures from 29" Hg
vacuum to 150 PSI

* Flow capacity up to 40 SCFM

* Dampening action of aspirator tube maintains
stable output pressure

e Qutput virtually unaffected by changes in
supply pressure

e Can be disassembled and serviced without
removing from line

—

L gy |

J I

Vacuum

Atmosphere Suppl Regulated
Input |:| P |:| Pre?spsﬁre |:| Pregssure

www.marshbellofram.com 800.727.5646

Bellofram’s Type 77 Vacuum Regulator incor-
porates a fixed negative 15 PSIG bias spring
to maintain vacuum outputs up to 29" Hg. An
adjustable opposing range spring increases
controlled pressure outputs up to 150 PSIG.

Output pressure droop under varying down-
stream flow conditions is minimized by use of an
aspirator tube which adjusts the air supply valve
opening in accordance with flow velocity. A
balanced supply valve, utilizing a reinforced roll-
ing diaphragm, keeps regulator output virtually
immune to changes in supply pressure. Stack-up
construction makes the Type 77 easily service-
able, without removing it from the air line.

The Type 77 provides precise control in subat-
mospheric pressure applications. Specific uses
include sample collecting systems, air quality
monitoring, parts coating operations, and other
industrial functions requiring controlled system
pressure from 29" Hg vacuum to 150 PSIG.

The regulator may be installed either upstream
or downstream from the vacuum pump.
Upstream installation (Figure 1) is preferred
when rapid evacuation of a vessel or system is
required, because the exhaust capacity of the
pump is normally greater than that of the regu-
lator. In all other applications, the regulator can
be located between the pump and the vessel.
(Figure 2)

Sensitivity

Flow Capacity

Effect of Supply Pressure variation
(25 psig/1.7 BAR) on Outlet Pressure

Exhaust Capacity@ 5 psig (0.34 BAR) above setpoint
Maximum Supply Pressure

Ambient Temperature Limits

Output Pressure Ranges

Total Air Consumption @ Maximum Output
Port Size

Materials of Construction

Mounting Options

[
-
<]
-
=
=
=)
(]
(-4
i
<

TYPE 77
1/2" (1.3 cm) Water Column

2.5 SCFM (71 L/M) @ 29" Hg f
(740 mm Hg) Vacuum
40 SCFM (1130 L/M) @ 100 PSIG
(6.9 BAR) supply, 20 PSIG (1.4 BAR) output

Vi

Less than 0.1 PSIG (0.01 BAR)

4 SCFM (113 LPM)
250 PSIG (17.2 BAR)
-40 to 200°F (-40 to 93°C)

Vacuum to 2 PSIG (0.1 BAR) N
Vacuum to 10 PSIG (0.7 BAR) f
Vacuum to 30 PSIG (2.1 BAR)

Vacuum to 100 PSIG (6.9 BAR)

Vacuum to 150 PSIG (10.3 BAR)

6 SCFH (2.8 LPM)
1/4 NPT, 3/8 NPT, 1/4 BSPT, 3/8 BSPT

Body: Diecast Aluminum with Vinyl Paint
Trim: Stainless steel, Brass, Plated steel, Acetal and Buna-N
Diaphragm: Buna-N with Polyester Fabric
Knob: Phenolic Plastic
Spring: Music wire
Pipe, Panel or Bracket N

MARSH BELLOFRAM 29
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Type 77 Ordering Information Type 77 Dimensional Drawing
170 Range Part Number
BAR PSIG 1/4 NPT Port 3/8 NPT Port 572 8
Vac. to 0.1 2 960-500-000 960-505-000 ) 2.25 , m’m;s
Vac. to 0.7 10 960-501-000 960-506-000 | | |
Vac. to 2.1 30 960-502-000 960-507-000 i T |
Vac. to 6.9 100 960-503-000 960-508-000 Mgumikng—/' | &) |
Vac. to 10.3 150 960-504-000  960-509-000 (Op{fifna‘i} | 461
P/N 607-000-047
Type 77 Option Ordering Matrix
Replace last three digits of part number with digits from table below.
Option 5 1 8
5 Epoxy Finish 005 075 085
7 Mounting Bracket 007 087
8  Pressure Gauge 008
To order BSPT threads (including the gauge port)
add “BSPT" to end of part number. |
X
Regulator Options and Accessories U e knob s removable
i i o i for panel mounting
Corrosive Resistant Epoxy Finish %3 L
An epoxy paint applied to the body and bonnet of the regulator exterior approx, "o sidll((g:agrance)
surfaces to provide increased corrosion resistance. ' 9.53
0.375
Mounting Bracket kN 209
Steel (dichromate finish) bracket for side mounting. ?4—2 0825
Pressure Gauge “_ Mounting
Dual scale 2.5 in. (63 mm) gauges. Ranges include 30" Hg - 15 PSIG 68.8 Bracket
(-100 to 100 kPa), 30" Hg - 60 PSIG (-100 to 400 kPa), and 30" Hg - 150 n | (optional)
PSIG (-100 to 1100 kPa). When specified with regulator, the correct range 113.0 I
will be supplied. For NPT versions only. BRGEL R |
¥ 2
- I
: \//acuum Input-/ :
1/4" - 18 NPT
T ) oo
— ! PF—t@uaner
Gauge Ports
I 2 S R I [N N I
IN \ /: out
t £ TANK Inlet & Outlet
: : ; v 3/8" NPT or 1/4" NPT
VACUUM PUMP

TYPE77

VACUUM PUMP

TYPE 77

30 MARSH BELLOFRAM
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Type 78

High Flow Air Regulator Series

* Bellofram Rolling Diaphragm Provides
Low-Friction, Long Life Service

e Available in 3/8, 1/2, 3/4, and 1
NPT and BSPT

e Qutput Gauge Ports are 1/4 NPT

* Options: Low-bleed, Non-relieving, Tamper
Resistant Cover, Square-head Adjustment,
T-handle Adjustment, Epoxy Paint, Tapped
Supply Gauge Port, and Tapped Exhaust

* Mounting Brackets and Repair Kits Available

e Qutput Ranges are 0-2, 0-10, 0-30, 0-60,
0-125 PSIG 0-0.1, 0-0.7, 0-2.1, 0-4.1, 0-8.6 BAR

* Maximum Supply Pressure is Rated at
400 PSIG / 27.6 BAR

* Flow rates of well over 200 SCFM

The Type 78 regulator is specifically designed
for applications that require large flow capabil-
ity and accurate pressure control. This regulator
offers low droop, high accuracy, and fine
adjustment sensitivity. The use of a Bellofram
rolling diaphragm provides greater sensitivity
and improved accuracy. The Type 78 offers a
balanced pintle, which minimizes output pres-
sure changes caused by fluctuations in supply
pressure. Careful design and quality materials
throughout assure long, trouble-free opera-
tion. The rugged die-cast zinc and aluminum
housings are pressure tested to assure safe
operation, and are designed to withstand harsh
and abusive environments. This durability is
attributed to a chemical conversion coating of
all cast components and a vinyl paint finish.

With a maximum supply pressure of up to 400
PSIG/27.6 BAR and output ranges up to 125
PSIG/8.6 BAR, the Type 78 can achieve flow
rates of well over 200 SCFM. It can be panel or
pipe mounted.

www.marshbellofram.com

800.727.5646

Marsh Bellofram’s Type 78 is a direct acting,
diaphragm-operated regulator. Once set to a
desired output pressure, this precision regulator
maintains the setting permanently. The range
spring, which has been compressed by the
adjustment knob, causes the pintle to move
downward, opening the supply valve and allow-
ing air flow. The pressure builds up against the
control diaphragm until the supply valve closes.
This is the equilibrium or set pressure, which is
closely maintained under changes in operating
conditions in the following manner:

Downstream Pressure Drop

A drop in downstream pressure reduces the
diaphragm pressure force, upsetting the equi-
librium condition. This unbalance causes the
supply valve to open until the pressure builds
up once more to the equilibrium condition.

Downstream Pressure Increase

An increase in downstream pressure acts on
the diaphragm, causing the relief seat in the
diaphragm assembly to lift and open. The
excess pressure is exhausted through the vent
port until the output pressure is restored to the
set point. The relief valve then closes.

Changes in Forward Flow

Under forward flow conditions, the range spring
force is balanced by the diaphragm pressure
force, with the supply valve open just enough
to maintain the required forward flow. When
high flow occurs, a specially designed aspira-
tor helps maintain downstream pressure and
compensates for droop.

Sensitivity
Flow Capacity

Exhaust Capacity
Air Consumption

Effect of Supply Pressure on Regulated Pressure

Supply Pressure Max
Weight

Materials of Construction

Mounting Options
Temperature Rating

The Type 78 regulator is specifically
designed for applications that
require large flow capability and
accurate pressure control.

Less than 1" water column
See Performance Curves

14 SCFM at 5 PSI / 0.3 BAR above 20 PSIG / 1.4 BAR
set point (0-30 PSIG / 0-2.1 BAR range unit)
less than 12 SCFH at 125 PSIG / 8.6 BAR

output pressure

less than + 0.35 PSIG / 0.02 BAR for a supply

variation of 100 PSIG / 6.9 BAR
400 PSIG / 27.6 BAR

Approx. 5 Ibs.

Body: Die Cast Zinc
Bonnet: Die Cast Aluminum Alloy
Knob: Phenolic Plastic, Plated Steel
Diaphragms: Nitrile Elastomers with Dacron Fabric
Other Internal Materials: Brass, Stainless Steel, and Zinc
Pipe or Panel

-40°F (-40°C) to 200°F (93°C)

MARSH BELLOFRAM

Group of Companies

[
-
o
-
=
=
=4
(]
(-4
=
<

31



>
H
X
®
Q
£
o
=
=]
-
]

[ Options |
Low Bleed
Reduces steady-state air consumption by approximately 50%.

Non-relieving

Used in applications where it is desirable to relieve pressure downstream
of the regulator, for some constant flow applications and where the gas
flowing through the regulator must not escape at the regulator. Non-re-
lieving regulators should not be used for low or no flow applications.

Handle Options
“T" handle or square head.

Epoxy Paint

A gray epoxy finish applied to the body of the regulator to provide greater
resistance to corrosive environments.

Tapped Vent (Exhaust)

1/4 NPT tapped port to allow for installation of plumbing to capture
exhaust air.

Tapped Supply Gauge Port

1/4 NPT tapped port is offered as a pressure tap for monitoring the inlet
or upstream pressure supplied to the regulator.

Tamper Resistant Cover

An aluminum tubular cover placed over a slotted head adjusting screw
and screwed on the bonnet of the regulator with a wrench, prevents
ordinary hand adjustments.

e
RO

Supply
Pressure

|:| Regulated
Pressure

I
|
|
|:|Atmosphere | ‘ I !
|
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Type 78 Typical Performance Curves
Droop Curve 3/8 NPT

PSIG BAR Supply Pressure set to 100 psig (6.9 BAR)
90.00 6.2
—0-125 psig)
80.00 5.5
w7000 438 I —
% 6000 41 |l i
& 7 D e ey
S 5000 3.4 — ~
S 4000 28 _—
= 3000 21 |l . .
200 14— — Y
1000 07 |—Xite=a \ [
. 1
oo ooletzesl || N T

SCFM 0 20 40 60 80 100 120 140 160 180 200
m*/HR 0 34 68 102 136 170 204 238 272 306 340
ForwarD FLow

Droop Curve 1/2 NPT

PSIG BAR Supply Pressure set to 100 psig (6.9 BAR)
90.00 6.2
80.00 5.5 [« — 125 psi
w7000 48
s = _--"""--.__'
2 60.00 4.1 | [-080mg] e
<5000 34 E—
24000 28 X
= 3000 21|23 —
2000 14 \
1000 0.7 '_______.-——-‘--.._\\ "I
000 002258
SCFM 0 50 100 150 200 250
m/HR 0 85 170 255 340 425

ForwarD FLow
Droop Curve 3/4 NPT

PSIG BAR Supply Pressure set to 100 psig (6.9 BAR)
90.00 6.2
80.00 5.5 H_1#=psl
w 7000 438
< ]
2 60.00 4.1 (00 s ~ S
<5000 34 - "'h"—"ﬂ-w
= b,
24000 28 =, -
< 3000 2.1 [@ \\'.
2000 14 :
1000 07|=S0esl N
000 0.0L_2EE
SCFM 0 50 100 150 200 250 300
m/HR 0 85 170 255 340 425 510

ForwarD FLow

Droop Curve 1 NPT

PSIG BAR Supply Pressure set to 100 psig (6.9 BAR)
90.00 6.2
80.00 5.5 H—0-125psig)
w 70.00 438
5 = _-H'""‘-..___
A L —
S 5000 34 e
£ ~
3 4000 28 -
= 3000 2.9 P2 1\
2000 14 )
1000 07 | =20 T |
o2 pg] | oo
000 0.0 i
SCFM 0 50 100 150 200 250 300
mé/HR 0 85 170 255 340 425 510

ForwarD FLow

800.727.5646 www.marshbellofram.com

Group of Companies



*

Beﬂqf_rarn

Type 78 —

Type 78 Ordering Information

Part Number PU(HP%ZE BAR Range PSIG
960-326-000 3/8 0-2.1 0-30
960-327-000 1/2 0-2.1 0-30
960-328-000 3/4 0-2.1 0-30
960-329-000 1 0-2.1 0-30
960-330-000 3/8 0-4.1 0-60
960-331-000 1/2 0-4.1 0-60
960-332-000 3/4 0-4.1 0-60
960-333-000 1 0-4.1 0-60
960-334-000 3/8 0-8.6 0-125
178 960-335-000 1/2 0-8.6 0-125
960-336-000 3/4 0-8.6 0-125
960-337-000 1 0-8.6 0-125
960-346-000 3/8 0-0.1 0-2
960-347-000 1/2 0-0.1 0-2
960-348-000 3/4 0-0.1 0-2
960-349-000 1 0-0.1 0-2
960-350-000 3/8 0-0.7 0-10
960-351-000 1/2 0-0.7 0-10
960-352-000 3/4 0-0.7 0-10
960-353-000 1 0-0.7 0-10

BSPT: British Standard Pipe Threads can by ordered
by adding “BSPT" to the end of the part number.

*Although the regulator can be shut off, the recommended operating
ranges are between 10% and 100% of the adjustment range.

Accessories

Gauges

T

pe 78 Dimensional Drawing

362'19:

Front View
J 8
i mm
inches
ouT

Side View )
0'36”/ 10mm _
0.339 = 0.678"- { ‘
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2X 1/4-20 UNC-28

Repair Kit

Replace last three digits of part number with digits from table below.
2" gauge kits are recommended for supply and output. Option 1 2 3 4 5 6 7 8
Mounting Brackets 1 Low Ble-ed- 001 031 041 051 061 071 081
Zinc plated steel bracket to allow for side or panel mounting. 2_| Non-Relieving 002 032 D42 052 062 072 082
Part #607-293-000 3 Sq. head Adj. Screw 003 053 063 073
4 “T" Handle 004 054 064 074
Includes control diaphragm and pintle assembly. Part #971-157-000 5 Epoxy Finish 005 065 075 085
6 Tapped Vent 006 076 086
7 Tapped Supply Port 007 087
8 Tamper Resistant Cover 008

www.marshbellofram.com 800.727.5646
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Type 91

Subminiature Regulator Series

* Designed for applications with limited space
and for low flow or dead end service

» Small package size and lightweight construction
e Standard or low bleed versions available

e Corrosion resistant anodized aluminum
exterior

* Excellent stability and repeatability
* Self relieving
* Low cost

Type 91

The Type 91 Subminiature Regulator is a com-
pact, low-cost unit which operates in pressure
ranges up to 100 PSI, with a maximum supply
pressure of 250 PSI. It provides dependable
reliability and accuracy for low flow or dead
end applications, but is not designed for critical

flow applications. The Type 91 subminiature
regulator is available with a corrosion resistant
anodized aluminum body and bonnet or with

a brass body and bonnet. Both come standard
with a fluorocarbon diaphragm.

Type 91 Low Bleed

The Type 91 low bleed version is designed for
applications where low air consumption is
required. The Type 91 is ideal for applications
where space is limited and for dead ended/low
flow service. Such applications include ink
control on printing presses, panel loading ap-
plications, hand-held analyzers and calibration
equipment, small cylinder operations, and all
types of instrumentation applications. It can be
through panel mounted or, due to its light-
weight, pipe mounted. A slotted adjustment
screw is available for precision control.

LO'w-BLEED

Type 91 Dimensional Drawing

Type 91 Low Bleed 191 DA
Effect of Supply Pressure Variation < 0.25 PSIG <05 PSIG —
(25 psig) on Outlet Pressure (17.02 mBAR) (34.5 mBAR)
Exhaust Capacity 0.1-0.3 SCFM Typical 0.1-0.3 SCFM Typical
(5 psig above 20 psig set point) (2.8-8.5 LPM) (2.8-8.5 LPM) ~Locknut
Max. Supply Pressure 250 PSIG (17.2 BAR) 150 PSIG (10.3 BAR) frf”ﬁ"” UNEF-2A
~Fane

Flow Capacity at 100 psig (6.9 BAR) Mounting Nut
Supply and 20 psig (1.4 BAR] Outlet 2.5 SCFM (71 LPM) 14 SCFM (40 LPM)

0-5 PSIG (0-0.35 BAR) 0-5 PSIG (0-0.35 BAR) %

0-15 PSIG (0-1.0 BAR) 0-15 PSIG (0-1.0 BAR)
Output Pressure Ranges 0-30 PSIG (0-2.1 BAR) 0-30 PSIG (0-2.1 BAR)

0-60 PSIG (0-4.1 BAR) 0-60 PSIG (0-4.1 BAR)

0-100 PSIG (0-6.9 BAR) 0-100 PSIG (0-6.9 BAR)
Total Air Consumption @ Max Output 3 SCFH (1.42 LPM) 0.3 SCFH (0.14 LPM) 292
Port Size 1/16 NPT / 5mm 1/16 NPT / 5mm '

Body: Anodized Aluminum Body: Anodized Aluminum 8

Adjusting Screw: Plated Steel
Trim: Brass, Acetal
Diaphragm: Fluorocarbon with

v
Adjusting Screw: Plated Steel IN  ouT mm
Trim: Brass, Acetal f
Diaphragm: Fluorocarbon with

Materials of Construction

Polyester Fabric Polyester Fabric GAUGE PORT
Knob: Acetal Resin Knob: Acetal Resin 10-52 UNF-28 ”ﬂf;fcyy
Spring: Music Wire Spring: Music Wire -l OK&H--
0.875" X 0.875" X 3.33" 0.875" X 0.875" X 3.33"
Size and Weight (22.2 X 22.2 X 84.6 mm) (22.2 X 22.2 X 84.6 mm)
2.2 0z. (0.06 kg) 2.2 0z. (0.06 kg)
Mounting Options Pipe or Panel Pipe or Panel L : )

Type 91 Option Ordering Matrix

pe 91 and 91 Low Bleed Ordering Information

Part Number Port Size Set Point Range Replace last three digits of part number with digits from table below.
(NPT) BAR PSIG Option Non-Relieving |  Slotted Adj. Low Bleed
960-240-000 0-0.3 0-5 Screw
960-236-000 0-1.0 0-15 Non Relieving 002 032 -
960-237-000 1/16 0-2.1 0-30 Slotted Adj. Screw 003 103
960-238-000 0-4.1 0-60 Low Bleed 010
Type 91 960-239-000 0-6.9 0-100

962-036-000 0-0.3 05 Type 91 Barbed Fittings
962-083-000 0-1.0 0-15 P .

ort Size Part Number
962-033-000 5mm 0-2.1 0-30 0
962-034-000 041 o0 ™/OutPor 1716 NPT 622:000-007
962-035-000 0-6.9 0-100 Gauge Port 10 - 32 UNF 622-000-031
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Type 92

Subminiature Regulator

* Designed for applications with limited space
and for low flow or dead end service

* Small package size and lightweight construction

e Corrosion resistant anodized aluminum
exterior

* Excellent stahility and repeatability
* Self relieving
* Low cost

With the new Type 92, Marsh Bellofram has
created a subminiature regulator with a true
rolling diaphragm design. Most subminiature
regulators utilize a flat diaphragm, which in this
small of a regulator causes excessive droop and

Series

low stability. By utilizing a larger diameter roll-
ing diaphragm, the Type 92 regulator offers a
more sensitive regulator with excellent stability
and significantly less droop.

:'E:I.L"ZIFEJ\M

HLLATLS

The Type 92 Subminiature Regulator is a com-
pact, low-cost unit which operates in pressure
ranges up to 100 PSI, with a maximum supply
pressure of 150 PSI. It provides dependable
reliability and accuracy for low flow or dead
end applications. The Type 92 subminiature
regulator is available with a corrosion resistant
anodized aluminum body and bonnet. Comes
standard with a fluorocarbon diaphragm.

Air Regulators

Effect of Supply Pressure Variation
(25 PSIG) on Outlet Pressure

Exhaust Capacity
(5 psig above 20 PSIG set point)

Maximum Supply Pressure

Flow Capacity at 100 PSIG (6.9 BAR)
Supply and 20 psig (1.4 BAR) Outlet

Standard Output Pressure Ranges

Total Air Consumption
at Max Output Pressure

Operating Temperature Range
Port Size

Materials of Construction

Size and Weight

Mounting Options

Type 92 Ordering Information

Part Number

960-540-000
960-541-000
960-542-000
960-543-000
960-544-000

Type 92

www.marshbellofram.com

800.727.5646

< 0.5 PSIG
(35.5 mBAR)

0.1-0.3 SCFM Typical
(2.8-8.5 LPM)

150 PSIG (10.3 BAR)
5 SCFM (141 LPM)

0-5 PSIG (0-0.35 BAR)
0-15 PSIG (0-1.0 BAR)
0-30 PSIG (0-2.1 BAR)
0-60 PSIG (0-4.1 BAR)
0-100 PSIG (0-6.9 BAR)

0.3 SCFH (0.14 SLPM)

0-+160°F (-18°-71°C)
1/16 NPT - Side and Bottom Ports

Body: Anodized Aluminum
Bonnet: Anodized Aluminum
Trim: Acetal, Brass, Stainless Steel
Diaphragm: Fluorocarbon with Polyester
Fabric
Knob: Acetal Resin
Spring: Stainless Steel, Music Wire

1.19" X 1.19" X 3.55"
(30.2 X 30.2 X 90.2 mm)
2.8 0z. (0.08 kg)

Pipe or Panel

Port Size Set Point Range
(NPT) BAR PSIG
0-0.3 0-5
0-1.0 0-15
1716 0-2.1 0-30
0-4.1 0-60
0-6.9 0-100

Type 92 Dimensional Drawing

inches [mm] .7751[19.70]
.72[18.26]
i /— 5/16-32 UNEF-2A
31 [7.92]_1 o 355 [90.07] | |
220 [55.75] _4_ A n%n
1.05 [26.54] IDI |_——1/16-27 NPT o
‘ [(
1.1930.18]
39[9.91] @ | — 2x1/16-27 NPT
f S
mm
560 [14.22] inches
h J

Type 92 Option Ordering Matrix

Replace last three digits of part number with digits from table below.

Option Non- Relieving Slotted Adj. Screw
Non-Relieving 002 032
Slotted Adj. Screw 003

Type 92 Barbed Fittings

Port Size
In/0ut Port 1/16 NPT
10 - 32 UNF

Part Number
622-000-007
622-000-031

Gauge Port

MARSH BELLOFRAM 35
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let Us Dersign One for you!

Custom Designed Regulators
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* Specialized in meeting OEM Design Requirements
* Forward Flows to 2000 SCFM

* Supply Pressures to 5500 psi / 379.2 BAR

* Vacuum to 600 psi / 41.2 BAR Regulated Output

Contact the Applications Engineers at Marsh Bellofram
800-727-5646 <« FAX: (304) 387-4417

| .

Visit Us Online

www.marshbellofram.com
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www.marshbellofram.com/bellofram-pcd
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Relays &

Volume Boosters

iJ

Type 20

Type 20 HR

Relays / Volume Boosters

Type 20 EX HR
Type 72

Type 72 HR
Type 75

Type 75 HR
Type 79

Type 79 HR

Newt
Bellofr(:gslkzifﬁj
TP T 3960

bellofram
% MOD. SUPPLY RANGE
NO.  PSL MAX. PSI

1065 1250 §2=150

RESSURE REGULATOR

MARSH BELLOFRAM' 37
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Relays - Volume Boosters

Comparison Chart

Maximum
Supply Pressure

Sensitivity
Supply Pressure
Sensitivity

Flow Capacity

Exhaust Capacity

Temperature Limits
Air Consumption
Port Size

Output Pressure
Range

Maximum Signal
Weight

Ratio of Accuracy
for a 12 PSIG span

150 PSIG (10.3 BAR)

1/8" H,0 (3.2mm)

0.005 PSIG (0.35 mBAR)

per 25 PSIG (1.7 BAR)

change in supply pressure

14 SCFM (400 LPM)

@20 PSIG (1.4 BAR)

signal and 100 PSIG
(6.9 BAR) supply

2 SCFM (55 LPM)
@5 PSIG (0.35 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-20 to 160°F
(-29to 71°C)

8 SCFH (4 LPM)

18" 1/4" 3/8"
NPT, BSPP, BSPT

2-120 PSIG
(0.1-8.3BAR)

120 PSIG
(8.3 BAR)

141b. (0.6 kg.)

<0.5%

Type 20, 20HR and 20 EXHR Flow Curve - 1/8

150 PSIG (10.3 BAR)

1/8"H,0 (3.2mm)

0.005 PSIG (0.35 mBAR)
per 25 PSIG (1.7 BAR)
change in supply pressure

14 SCFM (400 LPM)

@ 20 psig (1.4 BAR)

signal and 100 PSIG
(6.9 BAR) supply

10 SCFM (285 LPM)
@5 PSIG (0.35 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-20 to 160°F
(-29t0 71°C)

8 SCFH (4 LPM)

1/8", /4", 3/8"
NPT, BSPP, BSPT

2-120 PSIG
(0.1-8.3 BAR)

120 PSIG
(8.3 BAR)

141b. (0.6 kg.)

<0.5%

0.

150 PSIG (10.3 BAR)

1/8" H,0 (3:2mm)

005 PSIG (0.35 mBAR)

per 25 PSIG (1.7 BAR)
change in supply pressure

14 SCFM (400 LPM)

@20 PSIG (1.4 BAR)

signal and 100 PSIG
(6.9 BAR) supply

15 SCFM (425 LPM)
@5 PSIG (0.35 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-20to 160°F
(-29to 71°C)

8 SCFH (4 LPM)

18" 1/8", 3/8"
NPT, BSPP, BSPT

2-120 PSIG
(0.1-8.3BAR)

120 PSIG
(8.3 BAR)

141b. (0.6 kg.)

<0.5%

Type 72 and Typo 72 HR Flow Curves - 1/4

PSIG BAR @ 100 PSIG (6.9 BAR) Supply Pressure PSIG BAR @ 100 PSIG (6.9 BAR) Supply Pressure
56 3.9 90.0 6.2 _
80.0 5.5 | f
w L 10048 i |
2 55 38 [ 2 600 4.1 ——— —
£ iy S Es003a| T Rl
£ \ 2 400 28 | -
3 3
2 54 37 2300 2.1 ot — S
o < 200 1.4 i e — ——
10.0 0.7 - | | 1 ”T\\ — I
53 36 0 0 | | |
SCFM 0.0 2.0 100 120 140 160 18.0 SCFM 0.0 100 20.0 30.0 400 500 600 700 80.0 900
LPM 0 60 280 340 400 450 510 LPM 0 300 575 850 1150 1400 1700 2000 2550 2550
ForwaRD FLow Forwarp FLow
—0-10 psi — 0-30 psi — 0-60 psi —2-150 psi
MARSH BELLOFRAM 800.727.5646 ©www.marshbellofram.
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Maximum 250 PSIG (17.2BAR) 250 PSIG (17.2BAR) 250 PSIG (17.2 BAR)
Supply Pressure
Sensitivity 1/4"H,0 (6.4mm) 1/4"H,0 (6.4mm) 1/4"H,0 (6.4mm)
<06 PSIG (0.01 BAR) <0.6 PSIG (0.01 BAR) <0.6 PSIG (0.04 BAR)
Supply Pressure per50 PSIG (1.4 BAR) per 50 PSIG (1.4 BAR) per 50 PSIG (6.9 BAR)
Sensitivity change in supply change in supply change in supply
pressure pressure pressure
40 SCFM (1150 LPM) 40 SCFM (1150 LPM) 40 SCFM (1150 LPM)
Flow Capacity @20PSIG (1.4BAR) @20PSIG (1.4BAR) @20 PSIG (1.4 BAR)

Exhaust Capac-
ity

Temperature
Limits

Air Consumption

Port Siz 14", 38" 1/2" 14" 3/8",1/2" /4", 3/8" 14", 38" 1/2"
ortolze NPT, BSPP, BSPT NPT, BSPP, BSPT NPT, BSPP, BSPT NPT, BSPP, BSPT
Output Pressure 0-150 PSIG 0-150 PSIG 0-150 PSIG 0-150 PSIG
Range (0-10.3 BAR) (0-10.3 BAR) (0-10.3 BAR) (0-10.3 BAR)

. . 150 PSIG 150 PSIG 150 PSIG 150 PSIG
Maximum Signal (10.3 BAR) (10.3 BAR) (10.3 BAR) for 1:1 ratio (10.3 BAR) for 1:1 ratio
Weight 1.75 Ib. (0.8 kg.) 1.751b. (0.8 kg.) 1.31b. (0.6 kg.) 131b. (0.6 kg.)
Ratio of Accu-
racy 0, 0, 0, . 0 .
fora12psig <2% <2% <2% (1:1) <2%(1:1)
span

signal and 100 PSIG
(6.9 BAR) supply

6 SCFM (170 LPM)
@ 10 PSIG (0.69 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-40 to 200°F
(-40 to 93°C)

<12 SCFH (5.7 LPM)

signal and 100 PSIG
(6.9 BAR) supply

15 SCFM (425 LPM)
@ 10 PSIG (0.69 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-40 to 200°F
(-40t0 93°C)

<12 SCFH (5.7 LPM)

Type 75: Regulated Pressure VS. Flow

signal and 100 PSIG
(6.9 BAR) supply

6 SCFM (170 LPM)
@ 10 PSIG (0.69 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-40 to 200°F
(-40to 93°C)

<12 SCFH (5.7 LPM)

250 PSIG (17.2 BAR)

1/4" H,0 (6.4mm)

< 0.6 PSIG (0.04 BAR)
per 50 PSIG (3.5 BAR)
change in supply
pressure

40 SCFM (1150 LPM)

@20 PSIG (1.4 BAR)

signal and 100 PSIG
(6.9 BAR) supply

15 SCFM (425 LPM)
@ 10 PSIG (0.69 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-40 to 200°F
(-40to 93°C)

<12 SCFH (5.7 LPM)

400 PSIG (27.6 BAR)

1"H,0 (25mm)

<0.35 PSIG (0.02 BAR)
per 100 PSIG (3.5
BAR)
change in supply
pressure
>125 SCFM (3500
LPM)
@20 PSIG (1.4 BAR)
signal and 100 PSIG
(6.9 BAR) supply

31 SCFM (875 LPM)
@5 PSIG (0.35 BAR)
above a 20 PSIG
(1.4 BAR) setpoint

-40 to 200°F
(-40to0 93°C)

<12 SCFH (5.7 LPM)

3/8",1/2", 3/4', 1"
NPT, BSPP, BSPT

0-200 PSIG
(0-13.8 BAR)

200 PSIG
(13.8 BAR)

451b.(2.0kg.)

<1.5%

400 PSIG (27.6 BAR)

1"H,0 (25mm)

<0.35 PSIG (0.02 BAR)
per 100 PSIG (3.5
BAR)
change in supply
pressure
>125 SCFM (3500
LPM)
@20 PSIG (1.4 BAR)
signal and 100 PSIG
(6.9 BAR) supply

39 SCFM (3500 LPM)
@5 PSIG (0.35 BAR)
above a 20 PSIG
(1.4 BAR) setpoint
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-40 to 200°F
(-40t0 93°C)

<12 SCFH (5.7 LPM)

3/8',1/2", 3/4", 1"
NPT, BSPP, BSPT

0-200 PSIG
(0-13.8 BAR)

200 PSIG
(13.8 BAR)

451b. (2.0kg.)

<1.5%

Type 79 and 79 HR: Regulated Pressure VS. Flow

PSIG BAR @ 100 PSIG (6.9 BAR) Supply Pressure PSIG BAR @ 100 PSIG (6.9 BAR) Supply Pressure
250 1.7 90.0 6.2
1 1 80.0 5.5 1
L noia : 700438 <
2 15.0 1.0 7 600 41 \\\
g o 1oy £ 50.0 3.4 \ N\
5 S NEHAVAN
g 2 400 2.8
£ 100 0.7 g \ \
= ‘ =300 21
€ 50 04 | & 200 14 \ \ |
1 100 07 \\ \‘
0 0 | 0 0
SCFM 0.0 10 20 30 40 50 SCFM 0 50 100 150 200 250 300
LPM 0 300 575 850 1150 1400 LPM 0 1400 2800 4250 5650 7100 8500

Forwarp FLow

ForwARD FLow

—q 52151 =1:6=—1:4

—3/8" NPT —1/2" NPT —3/4" NPT — 1" NPT
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Type 20

Precision Air Relays

e Extreme accuracy * Gate Actuators

* Positive and negative bias capability e Air Hoists

e Small size e Disc and Shoe Brakes

* Rugged and stable * Remote Positioning Devices

¢ Valve Rotors

| Description |
> * Control Valves
The Type 20 Air Relay is a compact, * Tensioning Systems

two-stage, pilot operated 1:1 relay with * Web Tracking Systems
positive and negative bias adjustment

capability. It accepts a signal pressure
and combined with the bias adjustment,
maintains a resulting output pressure
with an accuracy and reliability un-
matched by any other pressure relay in
its price range.

l S19)S00g 2WINjo/ / sAejay \

(Models | 29
0.94

Type 20 771 -
The basic relay is offered with a choice 038y 1
of three port sizes. —
Type 20HR and Type 20EXHR 732 | !

. . . 5a8 4.1
High Relief Relays - These relays provide 2% ' X

extra fast “blowdown” for very rapid
release of output pressure. The extra
relief feature makes this relay suitable
for cylinder return stroke actuation, air

e

hoists, and similar applications requiring 025 -
fast exhaust. 001 s G‘;jgeNEIn
212 (both sides)
Pipe —
Plug | ! — pe 20 Application Diagrams
Bias =
} Adjusting ! ! MULTIPLE
Screw OUTPUTS T-20
Measuring 1] === o
Capsule || N, —
| aeK — +3 psi bias
Control : ) T
ontro = =

Chamber / \ N\ Start Up GAS MIXING Bilot T-20

Bleed ~ % {Spnng Gas A Regulator '

Orifice ——

T-10 -8 psi bias

Pilot Regulator

vave™ [ ][] Pilot ’ Fl7

Pilot . "~ Diaphragm GasB 120
} Pressure — | —{olo “ B relay output

Chamber/ - -—(D')pntrr]ol |4Té|2:y pressure equals +16 psi bias

Exhaust iaphragm regulator output pressure

Vent - L ___ Constant

Relief_—T] - gggg&lgg VOLUME BOOSTING AND REMOTE LOADING

Valve . ] Pressure 0.5 SCFM

Unregulated /==="—" UL e Suool —>—|CONTROLLER

Supply —1 B |~ Va vgy T-20

Pressure 7 14 SCFM

I:l Atmospherlc Supp 150 psi max.—»——|
Pressure Pressure T
Pilot Regulated Signal

} Pressure D Pregssure Prgessure L )
40 ﬁﬂn’“ BELLOFRAM' 800.727.5646 ©www.marshbellofram.
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Type 72 & 72HR

Positive Bias Booster Relays

* Four adjustable positive bias ranges,
from 0-10 PSI (0-0.7 BAR) to 2-150 PSI
(0.1-10.3 BAR)

 Flow capacity up to 50 SCFM

* Quick response to minute changes in
downstream pressure

* Dampening action of aspirator tube
maintains stable output pressure

 Qutput virtually unaffected by changes
in supply pressure

e Internal rolling diaphragm designed for
millions of cycles

e Honking and buzzing eliminated by
action of integral baffle and aspirator
tube

e Can be disassembled and serviced
without removing from line

 Also available in a high relieving ver-
sion (72HR)

The Type 72 Relay features an adjustable
bias pressure which enables users to ob-
tain an output pressure which is the sum
of a controlled input signal pressure plus
the bias. The relay offers an exceptionally
high flow capacity (up to 50 SCF/1400
LPM) with minimal pressure droop.

Output pressure is accurately maintained
under varying flow conditions by means
of an aspirator tube, which adjusts the
air supply valve opening in proportion to
flow velocity. A balanced supply valve
utilizing a rolling diaphragm makes the
relay virtually immune to changes in
supply pressure. Simple design makes
maintenance easy, and the relay can be
serviced without removing it from the
line. The standard signal-to-output ratio
is 1:1, but 1:2, 1:4 and 1:6 ratios are avail-
able on special request.

The Type 72 Relay is used when high flow
capacity is required in conjunction with

a positive output pressure bias. Typical
applications include:

* Gas Flow Control

* Tensioning Control

e Clutch and Brake Controls

* Volume Boosting

e Dancer Roll Loading

* Calendar Roll Loading

www.marshbellofram.com ©800.727.5646

- W4

Dimensiona

Drawing
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for Panel Mounting
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pe 72 Application Diagrams
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Type 75 & 15 HR

Air Relays

 Balanced valve design
High flow capacity

* Field serviceable

e Multiple output ratios

* Negative biasing option

The Type 75 relay uses signal pressure to
accurately control output pressure over
a wide range of flow and supply pressure
variation.

Under varying flow conditions output
pressure is maintained by use of an
aspirator tube, which adjusts the air sup-
ply valve opening in accordance with the
flow velocity. A balanced supply valve,
utilizing a rolling diaphragm, makes the
relay virtually immune to changes in sup-
ply pressure. Maintenance is simple due
to the unit construction, and the relay
can be serviced without removing it from
the line. Signal to output pressure ratios
of 1:1, 1:2, 1:4 and 1:6 are available. Maxi-
mum output is 150 PSIG (10.3 BAR).

APD

* Volume Boosting
 Dancer Roll Loading

e Calendar Roll Loading

e Cylinder Bucking Control
e Clutch and Brake Controls
* Gas Flow Control

e Tensioning Control

* Valve Motor Loading

[Models |
Type 75

The basic relay offers excellent precision
along with high forward flow rates.

Type 75 High Relief Relays

These relays provide extra fast “blow-
down” for very rapid release of output
pressure. The extra relief feature makes
this relay suitable for cylinder return
stroke actuation, air hoists, and similar
applications requiring fast exhaust.

Type 75 Negative Bias

The Type 75 Relay is also available with
a4+ 1 psig (0.3 £ 0.07 BAR) negative bias
spring mounted internally. (See cross-
sectional drawing on previous page.)
This bias spring automatically subtracts
4 + 1 psig (0.3 + 0.07 BAR) from any signal
pressure introduced. The relay then mul-
tiplies the net signal pressure by its ratio
value to obtain final output pressure.

This option is particularly useful in
obtaining zero pressure from pneumatic
devices such as I/P transducers that
normally cannot be adjusted this low,
as well as obtaining higher outputs from
such devices.

Typical applications of the Type 75 Relay
with fixed negative bias include the elec-
tronic control of the applications listed
for the standard Type 75 Relay.

To calculate relay output:

Relay output = (signal pressure) - 4 PSI
bias x (relay ratio factor) where the relay
ratio factor is defined as follows:

Belloﬁ-awrgkﬁf
TYPE 755€1NEG
SUPPLY: 250 PSI MAX

AT R M

'g_ranstl:lucer T-1000
igna I/Por E/P
Input [Transducer]|
Transducer Ouput (3-15 psig)

Supply Pressure
0-100 psig

Pressure

Signal Relay Ratio Factor
1 :1 1 Supply Pressure
| : | 1 2 2 L 100 psig
|
| , 1:4 4 pe 75 Dimensional Drawing
L L]
' —1  Signal 1:6 6 .
Exhaust Diaphragm + + - =
— | «———Control I%Zgg Mches
Relief | ] ol Diaphragm o ﬁi;;)‘ﬁ 3_%
Valve ! Supply .
_ _ (1 Valve %ﬂt 4@* %e |
N ;
IN—={ | N=: —=0uT TITLT
! JLGauge Ports| @ Gauge Ports IN Port ? OUT Port
I:l Atmosphere Supply e
Pressure 1418 NPT ) N
Regulated Signal e 5%
l:’ Pregssure l:’ Pr%ssure L 3'0 y,
%ﬂ'““ BELLOFRAM 800.727.5646 ©www.marshbellofram.
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Type 79

High Flow Air Relays

 Balanced pintle

* High flow capacity

* Field serviceable

e Large port sizes availahle
e Air piloted or dome loaded
* 200 PSIG output

* Also available in a high relieving ver-
sion (Type 79HR)

The Type 79 1:1 Ratio High Flow Precision
Air Relay brings additional precision and

control to the Bellofram line of precision

control products.

The Type 79 relay is designed for ap-
plications where a precise control of
flow is needed. This regulator offers low
droop, high accuracy and fine adjustment
sensitivity. The use of a Bellofram roll-
ing diaphragm provides
greater sensitivity and
improved accuracy. The
balanced pintle minimizes
output pressure changes
caused by fluctuations in
supply pressure.

Careful design and qual-
ity materials throughout

assure long, trouble-free operation.

The rugged die-cast zinc and aluminum
housings are pressure tested to assure
safe operation. The Type 79 is designed
to with-

stand harsh and abusive environments.
This is attributed to a chemical conver-
sion coating of all cast components, and
a vinyl paint finish.

The Type 79 can achieve flow rates of
well over 200 SCFM (5695 LPM). This
relay can be pipe or bracket mounted.

A version of the Type 79 for valve control
applications is available. The Type 79V
utilizes soft exhaust seats to minimize
air consumption, increased deadband to
ignore valve oscillations, and an integral
bypass valve that can be ‘tuned’ for
optimum valve response.

AYo)o

e Clutch and Brake Controls

e Gas Flow Control

e Cylinder Bucking Control

e Tension Control

 Dancer (Calendar) Roll Loading
e Volume Boosting

 Valve Motor Loading

-

Signal \
I
1
Relief I r
Valve
Exh I | Si'gnﬁl J J
xhaust O [ <& aphragm Up to 400 psig Controlled " __  Predictable
B%ntrr%a . Air Supply Pressure Here ——  Flow Here
=t e N J
| pe 79 Dimensional Drawing
IN out SIGNAL \
[mm| r
Suppl B
B Va vey » N
—— — — 194
— 47
| anY N
I:l Atmosphere g:‘Jgs%YJre | & o
Regulated Signal !
D Pregssure I:l Plr%ssure Wl
. % = §o \
362
|\ J
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Volume Booster Ordering Information

pe 20 Option Ordering Matrix

Ra- Port Size Set Point Range Part Replace last three digits of part number with digits from table
to  (NPT) =~ BAR PSIG  Number below.
1/8 0.1-83 2-120 961-004-000 Option 8
procype20 L1 U4 0183 2120 961-005-000 8p P G 008
recision Refay 38 01-83 2-120 961-006-000 ressure sauge
Type 20HR 1/8  0.1-83 2-120 961-001-000 - - ] =
Precision Relay  1:1  1/4  01-83 2120 961-002-000 e 72 Option Drcering atrix___
High Relief Capacity 3/8 01-83 2-120 961-003-000  Replace last three digits of part number with digits from table
1/8 0183 2120 961-009-000  below.
Type 20 EXHR 1:1 1/4 0.1-83  2-120 961-010-000 Option 3 5 7 8 9
3/8 0.1-83 2-120 961-011-000 3 Square Head 003 053 073 083
3/8 0-0.7  0-10 961-062-000 5  Epoxy Finish 005 @075 085 095
g;g 0%'7211 : ?gg gg}ggzggg 7 Mounting Bracket 007 087 097
o0y g 3 O1103 20 mimeme o Teome s | o
Booster Rela : 1/4 0-0.7  0-10  961-052-000 amper-fiesistant ~ove
' Vi 001 o opiosean) e Ak I IE I
154 | 01-103 | 2-150 | 961-055-000 - Replace last three digits of part number with digits from table
3%  0-07 010 961-182-000  below.
3/8 0-2.1 0-30  961-183-000 Option 5 7 8
Type 72 HR 3/8 0.07-4.1 1-60 = 961-184-000 5  Epoxy Finish 005 075 085
High Relief Posi- 141 3/8 0.1-10.3 2-150 961-185-000 7 Mounting Bracket 007 087
wesgsooer 142108 Em o remeten
elay -2, - -179- :
1/4 00741 1-60 961-180-000 pe 79 Option Urcdering NMatrix
1/4 0.1-10.3  2-150 961-181-000 Replace last three digits of part number with digits from table
1:1 1/4 0-10.3  0-150 961-058-000 below.
2 0103 o seiosson OO T 12 15 [ 67
Type 75 12 38 0103 0-150 961-067-000 1 ,L\I""" ';'efd . oot 051 | 061 | O71
Precision Relay 14 14  0-103 0-150 961-060-000 2 Non-Relieving 002 052 | 062 072
4 38 0-10.3  0-150 961-068-000 5 Epoxy Finish 005 065 075
1:6 1/4 0-10.3  0-150 = 961-045-000 6 Tapped Vent 006 076
16 38  0-103 0-150 961-069-000 7 Tapped Supply Port 007
1:1 1/4 0-10.3  0-150 961-090-000
11 3/8 0-10.3 0-150 961-091-000 Relay Options and Accessories
Type 75 1:2 1/4 0-10.3  0-150 961-092-000
Precision Relay 12  3/8  0-103 0-150 961093000 | ressure Gauge - ,
Fixed Negative = 1:4 1/ 0-103  0-150 961-094-000 Dual scale (English and Metric) 2 inch (50.8 mm) gauges are available
Bias (4 PSI) }g ?;2 g}gg 8123 gg}gggggg tE;;;);(y Finish - Gray epoxy coating for greater corrosion resis-
1:6 3/8 0-10.3  0-150 961-097-000 M e Brack
11 1/4  0-103 0-150 961-144-000 ~ Mounting Bracket :
Tve 75HR 111 3/8 0-10.3 | 0-150 961-145-000 Zinc-plated steel bracket for side mounting.
p ype Rel 11 1/2 0-10.3 | 0-150 961-146-000 (For Type 79 order part number 607-293-000)
recisionnelay 95 94 0-103  0-150 961-147-000  (For Type 75 order part number 607-000-047)
12 38 0103 0-150 961-148-000 .
12 12 | 0103 0-150 961-149-000  Yamper Resistant Cover :
11 1/4 0-10.3  0-150 961-150-000 A cover.placed over the adjusting screw to prevent ordinary
Type 75HR 1 38 0-10.3 0-150 961-151-000  hand adjustments.
Precision Relay = 1:1 1/2 0-10.3  0-150 961-152-000
Fixed Negative 12 14 003 0-150 9i-153.000 oW Bleed : : : .
Bias (4 PSI) 1:2 3/8 0-10.3  0-150 961-154-000 Reduces steady-state air consumption by approximately 50%.
12 12 0103 0-150 961-155-000  Non-Relieving
3/8 0-13.8  0-200 961-156-000 . S - . B
Used in applications where it is desirable to relieve pressure down-
Type 79 11 1/2 0-13.8 ' 0-200 961-157-000 A fthe relav. N lievi | hould not b dfor
High Flow Capacity 3/4 0-138  0-200 961-158-000 s r(:lam 0 lg relay. Non-relieving relays should not be used for low or
1 0-138 0-200 961-159-00p MO flow applications.
3/8 0'13 8 0‘200 962'378'000 Tapped Vent (Exhaust)
LYPE 19 HR .12 0138 0-200 962-378-100 : : :
igh Relief 1:1 : i o 1/4 NPT tapped port to allow for installation of plumbing to capture
. - 3/4 0-13.8  0-200 962-378-200 ]
High Flow Capacity 1 0-138  0-200 962-378-300 exhaust air.
3/8 0-13.8  0-200 961-200-000 Tapped Supply Gauge Port
Type 79V 1:1 :13/2 g}gg gggg gg}%g;ggg 1/4 NPT tapped port is offered as a pressure tap for monitoring the
4 0:13:8 0:200 961:203:000 inlet or upstream pressure supplied to the regulator. (Type 79 only)
BSPP or BSPT
British Standard Threads can be ordered by adding either “BSPT” or
“BSPP” to the end of the part number.
mﬂ,!,‘c’ml"lmBmELLOFRAMg 800.727.5646 ©www.marshbellofram.
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Diaphragm
Air Cylinders

Bellofram
AIR CYLINDERS
STATE ROUTE 2, NEWELL WV 2505,

ORDER BY THIS NUMBER

[ 900-014-000

—

Small bore
Cylinders

’vvvv‘v-.wy’

Standard
Cylinders

Super
Cylinders

e
]
-
£
>
(&}
=
<

TVITe

980-077-000
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Diaphragm Rir Cylinders

° Bellofra
Standard Cylinders T
* Low start up pressure Standard Bellofram Air Cylinders are avail- oo@z‘\i
* Low breakaway force able in eight sizes. Each size is available in
* Extremely sensitive response both a spring-return and a double-acting
* Very smooth, “non-jarring” action variety, with one or two stroke variations
* Wide temperature range (Series E or F).
* Very low friction Sizes 4 and 6 have impact-extruded
* No edge seals to replace aluminum shells. Larger sizes have steel
* No blow-by leakage shells. Rods are ground, polished and
« Numerous varieties hard-chrome plated steel. Bearings are

sintered bronze, molybdenum disulphite
impregnated. Other components are high

T L I strength materials with suitable corrosion

. Do resistant treatment.
Diaphragm Air Cylinders are actuators made

e Low total cost

from elastomers, engineered metals and * Bellofram engineers will help you define
fabrics. They require no lubrication, are your specific needs.
virtually frictionless, and economical. They < AJl Standard cylinders can be ordered
can be used to provide lifting, clamping, with either no spring, or no bearing, as
5 pushing, coining, turning, and other standard options.
9 ImeTI_rfo.rce or actuation motions Inmany .« Standard cylinders can be ordered with one of six different mounting options.
5 applications. * Specifications for Standard cylinders are shown in the table on the next page.
2 The development of the long stroke rolling
-8 diaphragm for dynamic sealing proved to be °
y the solution for many applications requiring ‘“Pef cghﬂde“
low friction, no lubrication, low leakage, wide
temperature variations, and low total cost. Bellofram Super Cylinders are standard spring-return cylinders equipped with linear
The popularity of the rolling diaphragm as ball bearings and hardened steel rods. This refinement allows an absolute minimum

a sealing means led to many requests for a of friction for applications where maximum sensitivity is needed.
standard line of “off the shelf” diaphragm
cylinders; single and double acting, short and

long stroke with a wide selection of effective
areas. To meet these requests, the long stroke All mounting options offered on standard cylinders are also available on super

Super Cylinders are available only in spring-return varieties and in Series F stroke
variations.

rolling diaphragm cylinder was developed cylinders.

and Bellofram has supplied many thousands  Cylinder Weights = ]

of them since their 1365 introduction. Cat. No. |Lbs.| Cat. No. | Lbs. | Cat. No. Lbs.| Cat. No. | Lbs.

S-4FBP 4 S-16-E-BP 13 | D-4FBP 4 D-16-EBP 14

AP S-4-BP-N 5 | S-16-F-BP 14 ' D-4-BP-N 5  D-16-F-BP 16

Dianh Air Cvlind licati S-6-F-BP 5  S-24-E-BP 18 D-6-FBP 5 D-24-E-BP 20
laphragm AIr Lylinder applications are S6-BP-N 6 S24-FBP 25 D-6BP-N 6 D-24-F-BP 28

almost unlimited. They are replacing con- S-9-F-BP 8  S-30-E-BP 25 | D-9-F-BP 8§ D-30-E-BP 26

ventionally sealed cylinders and actuators S-9-BP-N 9  S-30-F-BP 31 D-9-BP-N 9 D-30-F-BP 33

where low cost and reliability are require- S-12-E-BP 9 | S-36-E-BP 28 | D-12-E-BP 10  D-36-E-BP 29

ments. They can be used with vacuum S-12-F-BP 11 | S-36-F-BP 36 D-12-F-BP 12 | D-36-F-BP 39

and gaseous pressure systems. They are

currently solving many unique problems, tandard and Super inder Specifications

being used as: Plant Air Up to 145 PSIG (10 BAR)

« Expansion Chambers Temperatures -40° to 225°F (-40° to 107°C)

Body: Sizes 4 and 6 are impact-

L] . .
Accumulators extruded aluminum shell. Larger sizes are made from a steel shell.

* Pumps

o ; Diaphragm: Neoprene® elastomer reinforced

. gﬁzill’(vlc\)llli)sunts with Flex-Weave Dacron® fabric.

* Impact Absorbers Materials of Construction Rods: Ground, polished and hard-chrome plated steel.

* Weld Drivers Bearings: Sintered bronze, molybdenum disulphite impregnated.

* Tensioners Other components are high strength materials with suitable corro-

* Dancer Rolls sion resistant treatment.
* Valve Actuation Testin All cylinders are leak-tested prior to shipment.
« Louver Controls g However, the cylinder is not a bubble tight assembly
46 MARSH BELLOFRAM 800.727.5646 © www.marshbellofram.
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Size. Equivalent Stroke
(Effective quiva:e
il TR ot

Series E

4 2.3

6 2.8

9 3.4 2.20

12 3.9 2.30

16 45 2.62

24 55 2.60

30 6.3 3.07

36 6.8 3.55

Small Bore

Cylinders

Bellofram’s 0.38 and 1.7 sq. inch effective
area diaphragm cylinders combine the
performance of the diaphragm cylinder
with small size.

Two different stroke options are available
in each size, with either flush or extended
rods on 0.38 sq. inch cylinders. Only
spring return varieties are available.

| Specifications |
0.38 sg. inch Cylinders have aluminum
alloy shells and end caps, and carbon
steel rods.

1.7 sq. inch Cylinders have die-cast
aluminum shells and end caps, and
chrome-plated carbon steel rods. All
varieties have oil-impregnated bronze
bearings, polyester fabric reinforced Ni-
trile diaphragms, and music wire springs.

Spring Return Double Acting

-

Stroke Approx. Sprmg Force - ABprox Increase Force |  Stroke
Zero Stroke er nches of Stroke +.03{]-.12 +03(1
(Inc es) (Ibs.) (Ibs.) (Inche (Inches

Series F Series E SeriesF | SeriesE Series F Series E Series F

1.80 6 3 1.3
2.40 9 4 1.9
3.00 17 12 4 4 25
3.60 18 18 6 6 1.8 3.1
4.20 24 24 8 8 2.1 3.7
5.24 36 36 1" 1" 2.0 4.6
6.00 45 54 13 14 24 5.4
6.00 54 54 16 14 2.9 5.4

[
e
Q
x-]
=
>
(&)
=
<

Marsh Bellofram offers very ’
smooth, “Non-Jarring” action
in a Low Cost Cylinder

External stroke limiters should be provided by the , e \
customer to limit the stroke in both directions ‘5, J ’
on both single-acting and double-acting cylinders. §

Installation and operation procedures furnished
with each cylinder should be followed for
maximum service life.

Part Number S’&Zr% g%%‘fﬁir‘{_e Stroke In. @ (%L%?Sr[.joke S'E/Irg;(g é?r%tlj(e Eqb'lig'_ I|3n9re F'(:)/rli e)s( rlsgntﬁnm Rod Type ’
908-013-000 0.384 0.70 2 i 0.7 125 Flush
908-034-000 0.384 0.70 2 7 0.7 125 3/4"

908-014-000 0.384 0.32 5 1 0.7 125 Flush
908-035-000 0.384 0.32 5 7 0.7 125 3/4"

980-008-000 1.7 1.0 4 8 15 125 —

980-077-000 1.7 1.75 4 1" 1.5 125 — \
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inder Replacement Parts

When ordering replacement parts, provide nomenclature of
part from photographs in addition to the following information
from the nameplate on the cylinder: Type, Size, Series, and Rod

type.

Complete kits are available for replacement of diaphragm or
bearings.

_

Cap Diaphragm Retainer

Cap Diaphragm

Mounting Stud

Piston Rod

>
-
(%)
-
=
Q.
o
-
(]

Linear Ball Beari o
(Bronze bearing used in standard spring return Head Retaining
cylinders) Screw

J 0 A . 0

Cap Diaphragm

ap Diaphragm

J Cylinde Head Diaphrag
\ Retainer
Inner Rod Bearing
Outer Rod Bearing Rod Retaining
y
\ Rod Wip
m, o “0" Ring Seal
T Piston Rod .
Piston
Rod End
“U” Cup Sedl y
J ~ —— Head Retaining
Screw
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tandarc inders Ordering Information uper inders Ordering Information
SS F
Type Type
S Spring Return SS Super Cylinders
D Double Acting Size
Size 04 4 Square Inches
04 4 Square Inches 06 6 Square Inches
06 6 Square Inches 09 9 Square Inches
09 9 Square Inches 12 12 Square Inches
12 12 Square Inches 16 16 Square Inches
16 16 Square Inches 24 24 Square Inches
24 24 Square Inches 30 30 Square Inches
30 30 Square Inches 36 36 Square Inches
36 36 Square Inches Series
Series F Determines Stroke
E Determines Stroke Rod
F BP Bellofram Product Standard
Make a selection from Operating SM National Fluid Power Assoc.

Data Table on pg. 47

BP
SM

Rod

Bellofram Product Standard
National Fluid Power Assoc.
Standard

Make a selection from dimensional
data tables on pgs. 51-54

um

FM
CFM
HFM
CBM
CBS

Mounting

Nose Mount
Universal Mount
Foot Mount

Cap Flange Mount
Head Flange Mount
Clevis Bracket Mount
Clevis Bracket Stud

NS
NB
NBS

Standard Options

No Spring

No Bearing

No Bearing or Spring

No Standard Option Requested

Example: D-12-F-BP-CBM is a Double Acti
End Cylinder with Clevis Bracket Mount.

» N |4

ng, 12 sq. in., 3.1" Stroke, BP Rod

Repair Kits are available to permit user in-plant maintenance without delay and

expense of returning parts to the factory. Each kit includes installation instructions.
Nameplate data of the cylinder must accompany order to insure receipt of correct

parts.

The following is included in the rep
kits:
Spring Return Diaphragm Kit

air Double Acting Diaphragm Kit

Standard
Make a selection from dimen-
sional data table on pgs. 51-54

Example: SS-12-F-SM-HFM is a Single Acting Super Cylinder, 12 sq. in., 3.6"
stroke, SM Rod End Cylinder with a Head Flange Mount.

. Diaphragm, Cap

1. Diaphragm, Cap
2. Adhesive, Cap

3. Nuts, Cap Retainer
4. Instructions

Spring Return Bearing Kit

. Diaphragm, Head

. Adhesive, Cap

. Adhesive, Head

. Rivets, Blind (or Screws)
. Nuts, Cap Retainer

Seal “0” Ring

. Instructions

ONOCIAWN =

1. Inner Bearing
2. Outer Bearing
3. Rod Wiper
4. Instructions

www.marshbellofram.com ©800.727.5646

Double Acting Bearing Kit

1. Inner Bearing
2. Outer Bearing
3. Rod Wiper
4. U-Cup Seal
5. Instructions

Mounting
UM Universal Mount

FM Foot Mount ®»
CFM Cap Flange Mount o
HFM Head Flange Mount E
CBM Clevis Bracket Mount >
CBS Clevis Bracket Stud 2
Standard Options P

NS | No Spring

No Standard Option Requested

| BreatherVents

Breather vents are available for use on
Bellofram Spring Return Air Cylinders.

The Breather, which contains a 40 micron
bronze filter, is simply threaded into the
air

relief port of the cylinder head. It pre-
vents

foreign matter from being drawn into
the cylinder on the return stroke of the
piston, and also acts as a snubber. The
snubbing reduces the piston speed and
impact at the end of the stroke in both
directions.

| Breather Vents Ordering Data |

Breather Vent for 1/4" Pipe Tap
(Fits cylinder sizes 4, 6, 9)
Part No. 661-000-001

Breather Vent for 3/8" Pipe Tap
(Fits cylinder sizes 12, 16, 24, 30, 36)
Part No. 661-000-002

MARSH BELLOFRAM
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ZB

EE

- Location varies
depending on cylinder
size. Engineering

data available on
‘_’I request

Note: Sizes 4, 6, 9, and 12 have 4 Head Retaining P

Screws. All other sizes have 8 Head Retaining

Screws )

ap Flange Mount
ZA N FH BOLT

- Location varies de-
pending on cylinder
size. Engineering
data availableon A
request

N
Note: Sizes 4, 6, 9, and 12 have 4 Head Retaining Screws.
All other sizes have 8 Head Retaining Screws

.

evis Bracket Mount (or Stud)]

*EW = External width of clevis bracket stud.

ZD
I‘E’.I 4 HOLES
DD BOLT SIZE
] O
|
HRD. | |
t
5 | O
I N G
XD E
Note: Sizes 4, 6,9, and 12 have 4 Head Retaining
L Screws. All other sizes have 8 Head Retaining Screws

y uTG [
\ FACE—
—CC
THRD.
| —
Al B

/ .
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Size | Series

F
F
E
E
E
F
E
F
E
=
E
F
E
F

Size | Series

4
6

9

24

30

36

12

16

24

30

36

| Standard Cylinders - Universa

Size| Series

24

30

36

Size | Series

24

30

36

www.marshbellofram.com ©800.727.5646

il

MMM m T m T mTmom T mTm

F

M MMM MmTmTmTmm

-n

MMM m T mTmT M m T

Z
2.71
3.27

3.84
4.38
4.99
6.16
6.88

1.38

X
2.73
2.69
2.92
2.69
2.92
2.95
3.06
2.78
2.86
2.44
2.83
3.05
2.83
3.05

VA
68.83
83.06

97.52
11.25
126.75
156.46
174.75

187.45

X
69.34
68.33
74.17
68.33
74.17
74.93
71.72
70.61
72.64
61.98
71.88
11.47
71.88
11.47

6.57

129

1.19

Y
1.95
1.91
2.23
2.00
2.23
2.26
2.37
2.09
2.17
1.78
2.14
2.36
2.14
2.36

1022

11.44
769
1147

A
.75
15

1.00
1.00
1.00

1.00

1.25
1.50
1.25
1.50

EE
14 NPT
14 NPT

14 NPT
38 NPT
I8 NPT
I8 NPT
38 NPT

I8 NPT

BP Rod End*

ZA
7.10
8.00
1.92
8.72
1.92
9.91
8.18
10.85
8.53
12.35
9.27
13.68
9.96
13.71

FC
2.00
2.00

3.00
3.00
3.00
4.75
4.75

4.75

ZD
9.07
9.97
10.73
11.55
10.98
12.98
11.84
13.91
11.78
16.22
12.70
17.11
13.31
17.13

FB
14 -20
14 - 20

716-14
116-14
12-13
58-11
58-11

58-11

XD
8.45
9.35
9.98
10.80
10.23
12.23
11.09
13.16
10.78
15.22
11.70
16.11
12.31
16.13

ZB
6.72
1.63
1.63
8.44
1.78
9.78
8.64
10.71
8.73
12.08
9.26
13.53
9.82
13.54

P|F
50  .781
51 781
75 | .690
15 690
81 690

1.00 = .656

1.00 = .656

1.00 = .656

ccC | A

R
2.81
2.81

4.38
4.38
4.38
6.00
6.00

6.00

ZA

38-24 1.00 6.85
38-24  1.00 7.75

12-20 1.1
12-20 1.1
12-20 1.1

12-20 1.1
58-18
1-12
58-18

1.50

1.80
8.60
7.80
9.80
8.66
10.73
8.71

12.23
8.02
13.68
9.71

2

2

2

2

1.50

1-12

13.71

UF
3.62
3.62

550 716 .750

550 716 .750

5.50
1.50
1.50

7.50

12 750
12 1.00
12 1.00

12 1.00

SM Rod Endt

ZD
8.82
9.72
10.61
11.42
10.86
12.86
11.72
13.78
12.16
15.68
12.89
17.11
13.60
17.13

XD
8.19
9.09
9.86
10.67
10.11
12.1
10.97
13.03
11.16
14.68
11.89
16.11
12.60
16.13

DD E | FL |EW | PT | G
4 312 138 93 38 238
4 312 138 93 12 238
4 375 169 99 12 30
2 400 175 124 12 30
12 400 175 124 12 30
2 512 200 149 58 40
2 512 200 149 58 4.0
12 512 200 149 58 40
ZB cC

6.47 7/16-20

7.38 7/16-20

7.56

8.32 34-16

7.66 '

966 *16  xBpRod ENER

8.52 Bellofram

10.59 34-16 Products Co.

8.59 Standard

1203 ¥4+16

9.30 1-1 tSM Rod End

1353 National Flui

10.00 1-1 Power Assoc.
1354 Standards

H N | FC P F| R | UF|FH|cD|DD| E | FL |EW| PT | G
7671 11024 5080 1270 1270 1984 7137 9195 635 1588 625 7925 3505 2362 953 6045
9093 13411 5080 1270 1295 1984 7137 9195 635 1588 625 7925 3505 2362 1270 60.45
107.95 }g‘:gz 7620 1905 19.05 17.53 11125 13970 1111 1950 625 9525 4293 2515 1270 76.20
12167 13333 7620 1905 19.05 17.53 11125 13970 11.11 1950 1270 10160 4445 3150 1270 76.20
137.16 ;?g;g 7620 1950 22.10 17.53 11125 13970 1270 1950 1270 101.60 4445 3150 1270 76.20
166.88 ;ggg; 12065 1950 2540 16.66 15240 19050 1270 2540 1270 130.05 50.80 37.85 15.88 101.60
185.17 ;;ggg 12065 2540 2540 1666 15240 19050 1270 2540 1270 130.05 50.80 37.85 1588 101.60
197.87 ;g?gi 12065 2540 2540 16.66 15240 19050 1270 2540 1270 130.05 50.80 37.85 15.88 101.60

BP Rod End* SM Rod Endt *BP Rod End -

Y [ A | ZA | ZD | XD | ZB | A | ZA | ZD | XD | ZB | Bellofram
4953 1905 180.3¢ 23038 24463 17069 2540 17399 22403 20803 16434  Products Co.

4851 1905 20320 25324 23749 19380 2540 19685 246.89 23089 18745  Standard
5664 o, 20117 27250 25349 19380 Lo, 19812 26949 25044 19202
5080 290 99149 29337 27432 21438 2% 21844 29007 27102 21133 tSMRod End -
5664 o, 20117 27889 25984 19761 Lo, 19812 2758 25679 19456  National Fluid
5740 2240 55197 32969 31064 25741 5% 24892 32664 30759 24536  Power Assoc.
6020 o, 20077 30074 28169 21946 o, 21993 21969 27864 21641  Standards
5300 2240 7559 35331 33426 27203 0% 27254 35001 33096 268.99
55.12 o, 20660 29921 27381 2174 Lo, 22123 30886 28345 21819
1521 2% 31369 41199 28659 306.83 20*° 31064 39827 37287 30556
536 3175 23546 30258 29718 23620 Lo 20371 32741 30200 23622
59.94 3810 34747 43459 40919 34366 °010 34747 43459 40919 343.66
535 3175 25298 3307 31267 2943 L. 20663 30544 32004 25000
59.94 3810 24823 43510 40970 34392 010 24893 43510 40970 343.92

Air Cylinders
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™ AB bolt size
2 holes each foot

\Note: Sizes 4,6, 9, and 12 have 4 Head Retaining Screws. All other sizes have 8 Head Retaining Screws

| Standard Cylinders with Foot VMiount Dimensions - Inches

Size Series Z H | N EE FC FB B P AT AH UA R SA AB X .. DBPRodEnd® SM Rod Endt

A XA ZB | CC A XA zB CC

4 F 271 302 434 VANPT 200 14-20 12 50 38 1.88 262 200 659 14 241 75 744 782 3824 100 719 757 716-20
6 F 327 358 528 VANPT 200 14-20 12 51 38 188 262 200 753 14 238 75 835 872 3824 1.00 810 847 716-20
9 [ 380425 D3 NPT 300 71614 38 75 56 275 400 300 % 12 220 100 9% 95 4p99 11p BTE 3B gngg
g 12 F 438 479 D31 38NPT 300 716-14 34 75 56 275 400 300 S0 12 250 100 S50 599 115 8T8 S g4 46
% 16 E 499 540 ggg 38NPT 300 12-13 34 87 56 275 4.00 3.00 :932% ” gié 1.00 :9(1)7(7)23 i%gz 1220 1.12 121:626 i%gé 34-16
2 ¢ 616 657 52 3BNPT 475 5811 34 100 68 400 625 475 1000 58 o0 100 1003 1980 1p90 112 158 34
30 ¢ 688729 00 3BNPT 475 5811 1 100 68 400 625 475 1000 58 a0 20 1A%2 1120 SBI8 5 0T 15 g
3% ¢ 738 779 CL 3BNPT 475 5811 1 100 68 400 625 475 00 58 520 120 VAL ALY 58S 45y J097 1100 gy
| Standard Cyli Viount Dimensions - Millimeters

BP Rod End* SM Rod EndT

Size | Series| Z H N |FC B | P AT AH | UA R  SA AB| X A XA ZB | A | XA | 7B

4 F 6883 7671 11024 50.80 1270 1270 965 4775 6665 50.80 16739 635 6121 1905 188.98 198.63 2540 18263 192.28
6 F 8306 9093 13411 50.80 1270 1295 965 4775 6655 50.80 19126 6.35 6045 19.05 21209 22149 2540 20574 215.14
E 13487 273.41 56.90 22504 24257 22200 239.52
9 L 9154 10795 0D 7620 1905 1905 1422 6985 10160 7620 oii 1270 Do) 2540 200 2N gga5 220) 208
E 13487 273.41 58.42 22504 242,82 22174 23978
12 F 11125 12167 (007 7620 1905 1905 1422 6985 10160 7620 o>l 1270 goge 2540 22ot 220 ggas 220 IE 2T
E 153.16 23571 58.67 206.89 26467 24359 25959
16 £ 12675 13706 25a0 7620 1905 2210 1422 6985 10160 7620 ooo 1l 1270 ool 2540 200) 20T ggas 2050 HOS
E 15951 258,06 56.64 256.29 275.84 252.48 270,00
2 C 1546 16688 o000 12065 19.05 2540 17.27 10160 15875 12065 o00 o0 1583 pos 2540 s S04 gga5 20048 2TLM
E 177.80 276.35 55.88 3175 26721 284.48 260.60 278.13
30 £ 17475 18517 000 12065 2540 2540 17.27 10160 15875 12085 oooo 1588 Joo0 ol SNl 2343 g1 2000 AT
E 19533 29362 5588 3175 284.99 30251 27864 296.16
3B [ 18745 1978 ,o0o 12065 2540 2540 1727 10160 15875 12065 Soon 1588 J0ob LD BH SRSl g 0L 20D
\! \/
Nose Mount Dimensions

7B N

)

J

N g

|\ J
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le ZB N|
»

tandaro inders wit oot Mount Dimensions - Inches

. . BP Rod End* SM Rod Endt
Size |Series| Z H N EE FC FB B| P X A | 7B cC A | 7B cC \

4 F 271 302 434 1ANPT 200 14-20 12 50 310 .75 7.09 38-24 1.00 6.85 @ 7/16-20

6 F 327 358 528 VANPT 200 14-20 12 51 216 .75 7.09 38-24 1.00 6.85 716-20
g F 384 425 634 VANPT 300 716-14 34 75 350 100 925 12-20 112 913 34-16 @
12 F 438 479 728 3BNPT 3.00 716-14 34 75 257 1.00 938 12-20 1.12 926 34-16 ®
16 F 499 540 838 3BNPT 3.00 12-13 34 87 378 100 1169 12-20 1.12 1157 3/4-16 'g
24 F 6.16 657 1022 3BNPT 475 58-11 34 100 200 100 1175 12-20 112 1175 34-16 =
30 F 6.88 729 1144 3BNPT 475 58-11 1 100 305 150 1352 1-12 150 1352 1-14 5‘
36 F 738 779 1147 3BNPT 475 58-11 | 1 100 305 150 1355 1-12 150 1355 1-14 =
<

1111

BP Rod SM Rod .

Size | Series | Z H N | FC | B P | X End* Endt Super Cylinders are
A ZB A | ZB equipped with linear ball

4 F 6883 7671 11024 50.80 1270 1270 78.74 19.05 180.09 2540 173.99 .
6 F 8306 9093 13411 50.80 1270 12.95 54.86 19.05 180.09 25.40 173.99 bearings and hardened

9 F 9754 107.95 161.04 7620 19.05 19.05 88.90 25.40 23495 28.45 231.90 steel rods.

12 F 11125 12167 18491 7620 19.05 19.05 6528 2540 238.25 28.45 23520

16 F 12675 137.16 212.85 76.20 19.05 22.10 96.01 2540 296.93 28.45 293.88

24 F  156.46 166.88 25959 120.65 19.05 2540 50.80 25.40 298.45 28.45 298.45

30 F 17475 185.17 29058 120.65 25.40 2540 77.47 38.10 343.41 38.10 343.41 \
36 F 18745 197.80 19533 12065 2540 25.40 77.47 38.10 344.17 38.10 344.17 f

. . BP Rod End* SM Rod Endt
Size|Series| Z ' H | N EE F RM B| X AlZB| cC A |ZB cC AE T K P
4 F 271 302 434 14NPT 125 1-38-12 12 148 .75 6.72 38-24 100 6.47 716-20 206 .78 .59

6 F 1327 358 528 1ANPT 125 1-38-12 12 144 75 763 38-24 1.00 7.06 716-20 206 .78 .59
E 5.16 1.83 1.65 1.53
9 F 3.84 4.15 6.19 TANPT 125 1-58-12 34 161 1.00 8.45 12-20 1.12 8.33 34-16 244 91 59

\lose Mount Dimensions - Millimeters

BP Rod
Size | Series | Z H N F B X End* SM Rod Endt

A | 7B A ZB AF K P

4 F 68.83 7671 11024 31.75 1270 3759 19.05 170.69 25.40 164.34 5232 19.81 14.99

6 F 83.06 9193 13411 3175 1270 36.58 19.05 193.80 2540 179.32 5232 19.81  14.99
E 131.06 46.48 194.31 191.26

g F 97.54  105.41 157.23 31.75  19.05 40.89 25.40 214.63 28.45 21158 61.98 2311  14.99
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ma Bore inaer
A D
B ¢K+ T
Cyl. Nose
} Q
1/4" NPT
‘ [hai ek
J
@)
ru
NS
|\ J \\ J
mall Bore inder Dimensions - Inches
Partlum-' A ' B ' C/ D E F G H I J K PartNumber | A B C D
> 908-013-000
- 980-008-000 2-2932 1364 58 1916 1316 34 34 38 2 2-18 516 2.36 0.448 1916 8
Q 908-034-000
§ 908-014-000
o 980-077-000 3-21/32 1364 58 1916 1316 34 34 38 2 2-18 16 1.90 0.244 1516 8
® 908-035-000
/]

: Viillimeters
Part Num-

ber A B|/C D E F G|/H I]J K Part Number A B C D
908-013-000
980-008-000 73.8 5.2 39.6 206 19.1 95 50.8 540 7.9 60 11.4 23.8 22.2
908-034-000
908-014-000
980-077-000 929 5.2 396 206 19.1 9.5 50.8 540 79 48.3 6.2 23.8 22.2
908-035-000
Rod Clevis and Jam Nut

e

- — -
hﬂ AF

e

J

54 MARSH BELLOFRAM

Size
04 Area in Square Inches: 04, 06, 09, 16, 24, 30, or 36
Series
E Determines Stroke: Make a selection from Operating
F Data Table on pg. 47
Rod
BP Bellofram Product Standard
SM National Fluid Power Assoc. Standard
Make a selection from dimensional data table on pgs.
51-54
Rod Clevis
RC  Rod Clevis
Example: 36-F-BP-RC is a Rod Clevis for a size 36 sq. in. cylinder with a 1-12
rod thread.

800.727.5646 o www.marshbellofram.
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ROC evis and Jam Nut Dimensions - Inches

CD
size | Rod | RodEnd | geies  cB Bin | CE  CL N@Y | LR AF | K

Dia.
BP 38-24 38 916 132
4 SM . 716-20 F .56 76 1-18  1.38 .53 1.25 116 4
BP 38-24 38 916 132
6 SM . 716-20 F .56 76 1-18  1.38 53 1.25 116 4
9 BP 12-20 EorF .56 172 1-18  1.38 .53 125 K71 516
SM 34-16 .88 3 238 212 .15 ’ 1-18 27/64
12 BP 12-20 EorF .56 12 1-78  1.38 .53 125 34 %16
SM  34-16 oF g8 34 238 212 715 1418 2164
16 BP 12-20 EorF .56 12 1-78  1.38 .53 1.5 34 16
SM  34-16 oF g8 34 238 212 715 118 2164
BP 12-20 .56 12 1-78  1.38 .53 34 516
% sm osms FOF ss am 238 212 15 P 1 s : s> End IV :
30 BP | 112 ‘
and F 1.50 1 312 350 1.00 150 1-12 3564
36 SM 34-16
BP Rod End — Bellofram Products Co. Standard, SM Rod End — National Fluid Power Assoc. Standards
(]
Y
%
[T — ?ﬂ [T
'iu'\ilj‘ 4l —i
BP 9.53 14.29 5.56 - ;
Cap Ret o
4 oy F 1422 S 4763 3505 1346 3175 e - FDia.! '\ Gap Retaner °
BP 9.53 14.29 5.56 (2) Only g
6 SM F 14.22 11 47.63 35.05 1356 = 31.75 17.46 6.35 N,
9 BP EorF 14.22 12.70 47.63 35.05 13.56 3175 19.05 7.94
SM or 22.35 19.05 60.33 53.85 19.05 ’ 18.58 10.72
12 BP EorF 14.22 12.70 47.63 35.05 13.56 3175 19.05 7.94
SM or 22.35 19.05 60.33 53.85 19.05 ’ 28.58 10.72
16 BP EorF 14.22 12.70 47.63 35.05 13.56 3175 19.05 7.94
SM or 22.35 19.05 60.33 53.85 19.05 ’ 28.59 10.72
BP 14.22 12.70 47.63 35.05 13.56 19.05 7.94 AR )
2 sm EoF o35 1905 6033 385 1905 O 2859 | 1389 Bolt Gircle
30 BP E 14.22 14.29 47.63 35.05 13.46 | 31.75 33.34 9.53 CRN
and g’,\; F 38.1 25.4 88.90 88.90 25.4 38.1 38.1 13.89
36 SM  EorF 38.1 25.4 88.90 88.90 25.4 38.1 38.1 13.89 L )

Jimensions - Inches

. Number Size of H (Ap- Bolt Bolt Circle o
Size of Studs Stud prox?) Circle F(Boss) N CRN < All Diaphragm
4 2 14-20 58 1-516 116 | 1382 1-38 90 .
Cylinders feature
6 2 1/4-20 58 1-12 116 1382 1-38 90 .
Bellofram Rolling
9 4 14-20 58 2 116 | 1382 1-38 45 Diavh m
12 4 1/4-20 58 2-516 1 1782 1-1116 45 P llc':lp ::a:q _s
16 4 38-16 58 2-516 1 1782 1-1116 45 or °_W riction
2% 4 38-16 16 318 1 1782 11116 45 and '“_c_re_""sed
30 4 12-13 1116 4 1 1782 11116 45 sensitivity!
36 4 12-13 116 4 1 1782 1-1116 45
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Diaphragm inders Part Numbers

Series E F
Rod BP SM BP SM
Mount UM N /B N UM N um N
4 900-002-000 ' 900-006-000 = 900-004-000 = 900-008-000
e 6 900-010-000 ' 900-014-000 900-012-000 = 900-016-000
£ 9 900-018-000 ' 900-022-000 900-020-000 900-024-000 900-026-000 900-030-000 900-028-000 = 900-032-000
9‘; 12 900-034-000 900-036-000 900-038-000 900-040-000
s 16 900-042-000 900-044-000 900-046-000 900-048-000
E/E) 24 900-050-000 900-052-000 900-054-000 900-056-000
30 900-058-000 900-060-000 900-062-000 900-064-000
36 900-066-000 900-068-000 900-070-000 900-072-000

All cylinders are supplied with cap mounting studs. Consult factory for cylinders required without cap mounting studs.
Select part numbers from non-shaded areas only.

pe D inders (Double Acting | Type SS (Super Cylinders) |
Series E F Series F
Rod BP SM BP SM Rod BP SM
5 Mount UM UM UM N um N Mount UM um
o 4 902-002-000 902-006-000 902-004-000 = 902-008-000 4 903-074-000  903-001-000
< EREE 902-010-000  902-014-000 902-012-000 ~ 902-016-000 6 903-076-000  903-011-000
l S 9 902-018-000 902-022-000 902-020-000  902-024-000 £ 9 903-078-000  903-021-000
bl S 12 902-026-000  902-028-000 902-030-000 902-032-000 5 12 903-080-000  903-031-000
Pl - 16 902-034-000 902-036-000  902-038-000 902-040-000 - 16 903-082-000  903-041-000
S 24 902-042-000  902-044-000  902-046-000 902-048-000 =S 903-084-000  903-051-000
30 902-050-000 902-052-000 902-054-000 902-056-000 30 903-086-000  903-061-000
36 902-058-000 902-060-000 902-062-000 902-064-000 36 903-088-000  903-071-000

All cylinders are supplied with cap mounting studs. Consult factory for cylinders required without cap
mounting studs. Select part numbers from non-shaded areas only.

» £
[J

Spring Return Cylinders Double Acting Cylinders Super Cylinders
Diaphragm Kits Bearing Kits Diaphragm Kits Bearing Kits Bearing Kits
KitNo.| Part No. | KitNo. = PartNo. | KitNo. | Part No. | KitNo. | PartNo. | KitNo. Part No.

SAFN | 970-041-000 SB46S  970-058-000 D4S  970-014-000 DB46S | 970-064-000 SSB46S 970-134-000
S6FN | 970-042-000 SB924S 970-060-000 D6S  970-018-000 DB924S  970-066-000 SSB924S 970-133-000
S9EN | 970-043-000 SB36FB  970-062-000 D9S  970-020-000 DB36FB = 970-068-000 SSB36FB 970-135-000

S9FN | 970-044-000 D12ES | 970-022-000
S12E | 970-045-000 D12FS | 970-024-000
S12F | 970-046-000 D16ES | 970-026-000
S16E | 970-047-000 D16FS | 970-028-000
S16F | 970-048-000 D24ES | 970-030-000
S24E | 970-049-000 D24FS | 970-032-000
S24F | 970-050-000 D30ES | 970-034-000
S30E | 970-051-000 D30FS | 970-036-000
S30F | 970-052-000 D36ES | 970-038-000
S36E | 970-053-000 D36FS | 970-040-000

S36F | 970-054-000

Size FM CFM HFM CBM CBS Rod BP SM
4 904-001-000 904-012-000 904-008-000 904-026-000 904-019-000 4 904-033-000 = 904-037-000
6 904-002-000 904-013-000 904-008-000 904-027-000 904-020-000 6 904-033-000 = 904-037-000
9 904-003-000 904-014-000 904-009-000 904-028-000 904-021-000 — 9 904-034-000 = 904-038-000
12 904-004-000 904-015-000 904-009-000 904-029-000 904-022-000 £ 12 904-034-000 = 904-038-000
16 904-005-000 904-016-000 904-010-000 904-030-000 904-023-000 s 16 904-034-000 = 904-038-000
24 904-006-000 904-017-000 904-011-000 904-031-000 904-024-000 ° 24 904-034-000 = 904-038-000
30 904-007-000 904-018-000 904-011-000 904-032-000 904-025-000 & 30and36 904-039-000
36 904-007-000 904-018-000 904-011-000 904-032-000 904-025-000 g % Str?jk;g
an
(F stroke) 904-036-000 = 904-039-000
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I/P. E/P & P/I
Transducers

Type 1000

Type 1000EX

Type 1000HR

Type 1000 Hazardous
Type 1500

Type 1500 Zero Based
Type 2000

Type 2000 Hazardous

Use

Type 5000

Transducers
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Type 1000

I/P & E/PTransducers

The Type 1000 Transducer is an electro-
pneumatic device that reduces a supply
pressure to a regulated output pressure
directly proportional to an electrical
input signal. The TyFe 1000 accepts a_
wide range of sup]p y pressures, ranging
from a minimum of 3 psig (0.2 BAR)
above the maximum output up to 100
PSIG (6.9 BAR). An inte%ral pneumatic
volume booster is included in the design
to provide high flow capacity (up to 12
SCFM/339 SLPM). Model selections
include general purpose, NEMA 4X TyFe,
extended range, high relief, intrinsically
safe, and explosion proof.

AYe]e

The Type 1000 Transducer converts an
electrical signal to a pneumatic output
which can be used to operate the
following:

* Valve actuators

* Damper and louver actuators

* Valve positioners

* Controllers

* Relays

e Air cylinders

¢ Clutches and brakes

Used in:

* Liquid, gas and slurry processing
instrumentation

HVAC systems

Paper handling controls

Textile processing systems

Energy management systems
Petrochemical processing systems

* Low Cost

Built-in Volume Booster
Small Size

Field Reversible

* Low Air Consumption

* Mounts at Any Angle

* Convenient External Span & Zero
Adjusts (Except for Explosion Proof
Models)

* Light Weight
* Wide Supply Pressure Range
* Low Supply Pressure Sensitivity

Principle of Operation

The Type 1000 Transducer is a force
balance device in which a coil is
suspended in the field of a magnet by a
flexure. Current flowing through the coil
generates axial movement of the coil

MARSH BELLOFRAM

and flexure. The flexure moves against
the end of a nozzle, and creates a back
Pressure in the nozzle by restricting air
low through it. This back pressure acts
as a pilot pressure to an integral booster
relay. Consequently, as the input signal
increases (or decreases, for reverse
acting), output pressure increases
proportionally. Zero and span are
calibrated by turning easily accessible
adjusting screws on the front face of the
unit. The zero adjusting screw causes the
nozzle to move relative to the flexure. The
span adjusting screw is a potentiometer
that limits the current through the coil. A
thermistor circuit in series with the coll
provides temperature compensation.

The 4-20 mA input, 3-15 PSIG output
model can be recalibrated to provide
3-9 PSIG or 9-15 PSIG output, for split
ranging applications.

| Mounting |

The Type 1000 transducers can be
pipe, panel, or bracket mounted in any
position. Positions other than vertical
will require recalibration of the zero
adjustment. For maximum output
Bressure stability, the Type 1000 should

e mounted in a vibration-free location
or such that vibration is isolated to the
X and Z axis shown on the dimensional
drawings.

ield heversible

All Type 1000 transducers are calibrated
at the factory for direct acting operation
but may be used in the reverse acting
mode by reversing the polarity of

the signal leads and recalibrating.
When calibrated for reverse acting
applications, the Type 1000 transducers
provide a minimum of their full rated
output pressure (i.e., 15, 27, or 30 PSIG)
upon input signal failure.

pe 1000 for Extendec

Description

The Bellofram Extended Range I/P and E/P
Transducers are based on Bellofram’s proven
Type 1000 transducer line - the best selling
transducers in the business.

The large span adjustment range of this line
allows recalibration to fit applications with
output ranges from approximately 3-35 PSIG
(0.2-2.4 BAR) to 3-145 PSIG (0.2-10 BAR).

The units accept supply pressures up to 150
PSIG (10.5 BAR) and provide flow capacity to
24 SCFM (677 SLPM).

The Type 1000 I/P and E/P Transducers are
more cost effective and more accurate than
typical high output systems using transducers
coupled to boosting or multiplying relays.

Group of Companies
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Description

Expanding upon the proven accuracy,
reliability, and rugged construction

of the Type 1000 General Purpose,
these transducers provide extra fast
“blowdown” for a very rapid release of
downstream pressure. The extra relief
feature makes these units suitable for
cylinder return stroke actuation, air
hoists, and similar applications requiring
fast exhaust. These units accept supply
pressures to 100 PSIG (6.9 BAR), with
output ranges from 1-17 PSIG (0.07-1.2
BAR) to 6-30 PSIG (0.4-2.1 BAR), and
provide exhaust capacities of 7 SCFM
(336 SLPM).

800.727.5646 o www.marshbellofram.
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Supply Pressure Range

Supply Pressure Sen-
sitivity

Linearity
(terminal based)

Repeatability

Hysteresis

Type 1000
General Purpose
3 PSIG (0.2 BAR) above max.
output to 100 psig (7 BAR)
50 PSIG Max. for 1-17 PSIG
models
+0.15% of span per
1.5 PSIG (0.1 BAR)

<1.0% of span
<0.5% of span

<1.0% of span

Type 1000
High Relief
3 PSIG (0.2 BAR) above max.
output to 100 PSIG (7 BAR)
50 PSIG Max. for 1-17 PSIG
models
+0.15% of span per
1.5 PSIG (6.1 BAR)

<1.0% of span
<0.5% of span

<1.0% of span

Type 1000
Extended Range
5 PSIG (0.4 BAR) above max.
output to 150 PSIG (10.4 BAR)

(100 PSIG / 7 BAR for 2-60 PSIG

/0.1-4.1 BAR models)
+0.004% of span per
1.0 PSIG (0.07 BAR)

<2.0% of span
<0.5% of span

<1.0% of span
24 SCFM (677 SLPM)

Type 1000
Explosion Proof

3 PSIG (0.2 BAR) above
max.
output to 100 PSIG (7 BAR)

+0.15% of span per
1.5 PSIG (0.1 BAR)

<1.0% of span
<0.5% of span

<1.0% of span

Minimum Flow Rate at 12 SCFM (339 SLPM) 12 SCFM 12 SCFM
Midrange W00 PSIG/7 (4 & SCFM for 1-17 psi model) (339 SLPM) (1 Somm g?g?g‘gs)lsn;‘ggz) (339 SLPM)
ExhaystCa E)C'a @5 2 SCFM 7SCFM 2 SCFM 2 SCFM
P19 setpoint (56.5 SLPM) (336 SLPM) (56.5 SLPM) (565 SLPM)
Air CO”S,\%‘(]E;';’SG‘”“X) at  01SCFM (2.8 SLPM) 0.1 SCFM (2.8 SLPM) 0.07 SCFM (2.0 SLPM) 0.1 SCFM (2.8 SLPM)
Port Size
(pneumatic | slectric) 1/4 NPT and 1/2 NPT 1/6 NPT and 1/2 NPT 1/4 NPT and 1/2 NPT 1/6 NPT and 1/2 NPT
Size inches 2-18X2-18X 4 2-18X2-18X 4 2-18X 2-18X 4 6-13/32 X 5-15/16 X 7-9/16
mm 54 X 54X 101 54 X 54 X 101 54 X 54 X 101 163 X 151 X 192
Weight 2.11b./0.95 Kg 2.11b./0.95kg 2.11b./0.95 kg 5.21b./ 2.4 kg
pe 1000 Dimensional Drawing
35.1 38.6
1.38 152 73.1 &
m mm
‘1410—18+ 28.7 % inches
0EE 113 MAX Square
A [ M = | @/ JL
% DIA §1 g832 U?‘F -2A '\BAF\?AU(.%\‘JE”'\‘I'G SEII\/’E_Cl)C\/éABLE
1077 /MOUNTIN HOLES
204 1/2-14 NPT — —
4 /%) f\w - FanY (;
M ZERO ®
Hi o A/ 379 SIGNA& SPAN ©
A A\ A\
§ N 38.1 C” OJ
353 1.50 1 —
1.39
140 = } = = € = SUPPLY—= = } = —= QUTPUT
JLOTi IJ_J; 15 o wiRE 4Lo: Ij_j;
18" LON((S ()EA.)
ALTERNATE OUTPUT 1 BLACK(+ -
JGAUGE PORT 1 WHITE(-) (14{4P1L%Eg) %;EEE@TOER‘%UTPUT
J

www.marshbellofram.com ©800.727.5646

The Type 1000 has long been a standard in the I/P & E/P
industry. With a built-in booster, the T-1000 provides
a flow capacity up to 12 SCFM, making it a versatile
transducer for many applications.

MARSH BELLOFRAM
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4-20mA

10-50mA

0-5V

1-9v

0-10v

0.2-1.0

PSIG
3-9
9-15
3-15
3-27
6-30
1-17
3-15
3-15
3-27
6-30
3-15
3-27
6-30
3-15
3-27
6-30
3-15

NOTE: For NEMA 4, add 004 suffix.

si9anpsued]

4-20mA

10-50mA

PSIG
2-120
3-120
2-60
3-120
2-60

Part Number

961-072-000
961-073-000
961-070-000
961-074-000
961-075-000
961-116-000
961-089-000
961-076-000
961-077-000
961-078-000
961-079-000
961-080-000
961-081-000
961-085-000
961-086-000
961-087-000
961-913-000

Part Number

961-107-000
961-111-000
961-117-000
961-112-000
961-118-000

Part Number

961-130-000
961-131-000
961-132-000
961-133-000
961-134-000
961-135-000
961-136-000
961-137-000
961-138-000
961-139-000

ACCessories

Explosion Proof Mounting Kit
Explosion Proof Panel Mounting Kit

DIN Rail Kit

Hirschman Connector Kit (3-prong)
Filter Kit, 60 micron

Output Gauges

Dielectric Strength Testing
NEMA 4 Type Enclosure Option

60 MARSH BELLOFRAM

Impedance
(Nominal)

00
00
180 Q
2200
2200
250 Q
180 Q
700
85Q
850
615Q
530 Q
530 Q
985Q
840 O
840 O
1.27K.Q

Impedance
(Nominal)

220Q
260 O
2250
805 Q
500 O

Impedance
(Nominal)
9300
0Q
180 Q
2200
220Q
180 Q
250 Q
700
85Q
85Q

Part Number
971-079-000
971-078-000
010-115-000 *
971-126-000
010-139-000
Option “8” ie: last 3 digits become - 008
Option “12" ie: last 3 digits become - 012
Option “4” ie: last 3 digits become - 004

Magnet
11 Assembly

| | — Coil

Flexure
Circuit

|

Nozzle —_
Atmospheric

Pressure v
Pilot
PressurN

Exhaust
Valve

o

Supply — | Outlet
Pressure g Pressure
Supply ¥
Valve 1
C =1
Supply Regulated
|:| Atmosphere Pressure Pressure

Agency Approval Notes

Factory Mutual (FM)

T-1000 I/P Transducer, P/N’'s 961-099-a,

961-100a,961- 101-a, 961-175-a, 961-176-a, 961-177-a

a = External mechanical option 000 to 999. @
Intrinsically Safe: Class I, Div 1, Groups A, B, C, & D; T6; 541-000-012
Non-Incendive: Class I, Div2, Groups A, B, C, & D; T6

T1000 .I/P Transducers, P/N 961-098-000; E/P P/N 961-142-000.
Explosion Proof: Class |, Div 1, Group D; T6
Dust Ignition Proof: Classes Il & lIl, Div 1, Groups E, F, & G; T6; c €
Type 4

CSA

Class No: 2258 02 Process Control Equipment For Hazardous
Locations
Class I, Group D; Class II, Groups E, F and G; Class I1l; CSA Enc. 4:
Current to pressure (I/P) transducer, Type 1000, Part No 231-961-098-100, rated input
4-20mA, output 3-15 psi, MWP 100 psi.
Class No: 2258 03 Process Control Equipment - Intrinsically
Safe and Non Incendive Systems - For Hazardous Locations
Class I, Groups A, B, C, D; Class II, Groups E, F, G; Class I1I:
T1000 I/P (current-to-pressure) transducer Model Nos 221-961-106-000 and
221-961-105-000, rated input 4-20mA, intrinsically safe when connected through
CSA Certified diode safety barriers in accordance with "Bellofram" Installation
Instruction 229-541-000-012.

| Filter Note |
Bellofram specifies the use of instrument quality air
(clean, dry, oil-free) for all transducers. The use of
filters in the supply air system is highly recommend-
ed. Contact us for information on our filters

and filter regulators.

For output pressures less than 3 PSI (0.2 BAR)
or greater than 30 PSI (21 BAR), the Type 1000
transducer can be coupled to Bellofram Type 75

pneumatic relay. Consult Applications Engineers
for further information.

** NEMA 4 type enclosure option available on all
input/output ranges. This option is separate from
explosion proof, NEMA 4 units.

800.727.5646 o www.marshbellofram.
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t——TERMINAL BLOCK

[ — NO. 1 POSITIVE
NO. 2 NEGATIVE
mm 'f\ _ @ GROUND

inches

I/P TRANSDUCER x
Y

o | —— REMOVABLE
ORIFICE
: Nl
z "OUT" ADAPTER

@> 1/4-18 TAPERED

@> ol BREATHER

"IN" ADAPTER

1/4-18 TAPERED

e

ELECTRICAL
INPUT1/2-14 NPT

=il
PNEUMATIC ZEE@T€}F j@]j% ot H—L{ KK% \ Mo
i j ;FLAME ARRESTOR JL ’

« - 95.2 1
) % | 375
Optional Mounting Bracket & Hardware Optional Mounting Hardware
Order kit #201-971-079-000 69.9 Order Kit #201-971-078-000
2.75
SN %
BRACKET | I 8.6
& |2
A
1.69 ,.L % ‘ ‘
\f l %ﬁ ‘ PIPE ‘
| | 1/4 Thick CDS
708 =
425 8.3 DIA
.328 4 holes
+—m+
TYP 9.0

Output”
BAR  PSIG (Nominal) (See notes)

Type 1000 Explosion Proof

Impedance Agency Approvals

Input Part Number

4-20mA 0.2-1.0  3-15  961-098-000 180 Q Explosion-Proof, Factory Mutual
0.2-1.0  3-15  961-098-100 180 O CSA Explosion Proof
1-9v 20-100  3-15  961-142-000 985 Q Explosion Proof Factory Mutual

Type 1000 Intrinsically Safe

0.2-1.0  3-15  961-099-000 180 Q Intrinsically Safe, Factory Mutual
0.2-1.9  3-27  961-100-000 2200 Intrinsically Safe, Factory Mutual
0.2-1.0  3-15  961-105-000 180 O Intrinsically Safe, CSA
0.2-1.9 3-27 | 961-106-000 2200 Intrinsically Safe, CSA
0.4-2.1 6-30 = 961-101-000 2200 Intrinsically Safe, Factory Mutual
1.0-0.2 15-3 | 961-175-000 180 Q Intrinsically Safe, Factory Mutual
1.9-0.2 27-3 | 961-176-000 2200 Intrinsically Safe, Factory Mutual
21-04  30-6  961-177-000 2200 Intrinsically Safe, Factory Mutual

4-20mA

*For output pressures less than 3 psi or greater than 30 psi the Type 1000 transducer can be coupled
to Bellofram Type 75 pneumatic relay. Consult application engineers for further information.

www.marshbellofram.com ©800.727.5646
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Drawings and dimen-
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ence only.
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Type 1500

I/P & E/PTransducers

The T-1500 is a new series of electro-
pneumatic transducers that convert an
electrical signal to a proportional pres-
sure output. It provides precision electro-
pneumatic control to actuators, valves,
positioners, final control elements and

is ideally used for high-flow control de-
vices. The Type 1500's compact size and
accessibility to ports and adjustments
allow the unit to be installed in space-
constrained locations or in a manifold for
multi-device control.

DIN rail and manifold assemblies are
available in kits that provide three, five or
ten mounting points.

An integral pneumatic volume booster
is included in the Type 1500 design to
provide high flow capacity. (See specifi-
cations for flow data.)

» Small footprint, compact size
* Manifold mounting configurations
* Built-in volume booster

e Electrical Connections: Conduit 172 NPT
or BSPT, Terminal Block, Hirschmann®
Connectors (DIN 43 650-A)

 Supply and output ports on
front and back of unit

e Low air consumption

 External zero and span adjustments
* Low cost

* Field accessible orifice

Electrical conduit connection
meets CE requirements

Options Available
e Intrinsically Safe (FM, CSA, ATEX)

* NEMA 4X (FM, CSA) Excludes Terminal
Block

AYe]e

The T-1500 transducer can be used as an
electro-pneumatic control device to
operate:

* Valve actuators

* Valve positioners

e HVAC systems

e Material handling systems

* Paper handling controls

e Automation systems

www.marshbellofram.com

800.727.5646

e Liquid and gas processing systems

Principle of Operation

(See Fig. 2 and 6) The T-1500 Transducer
is a force balance device in which a coll
is suspended in the field of a magnet by a
flexure. Current flowing through the coil
generates axial movement of the coil and
flexure. The flexure moves against the
end of a nozzle and creates a back pres-
sure in the nozzle by restricting air flow.
This back pressure acts as a pilot pres-
sure to an integral booster relay. Con-
sequently, as the input signal increases
(or decreases for reverse acting), output
pressure increases proportionally.

In the zero based T-1500, the output of
the transducer section is routed to an
integral negative bias booster relay. The
bias relay allows the complete unit to
regulate output pressure down to 0 psig/
BAR. The bias relay also amplifies the
output of the transducer which allows
the zero based units to regulate higher
output pressures than the standard
T-1500.

Zero and Span are calibrated by turning
easily accessible adjusting screws on
the front face of the unit (see Figures 3, 4,
5,7,8 and 9). The zero adjustment causes
the nozzle to move relative to the flexure.
The span adjustment is a potentiometer
that limits the flow of current through the
coil. A thermistor circuit in series with
the coil provides temperature compensa-
tion.

Mounting

The T-1500 can be mounted at any angle
but should be calibrated after mounting.
For maximum output pressure stability,
the T-1500 should be mounted vertically
in a vibration free location or such that
the vibration is isolated to the X and Z
axis. The T-1500 can be in-line, panel,
pipe, DIN rail or manifold mounted.

Air Connections

1. Supply Air must be instrument qual-
ity air regulated between 5 PSI above
maximum
output pressure up to 120 PSIG / 8.3
BAR (See table: Supply Pressure
Range).

2. Instrument-quality air consists of:
a. A dew point less than 35°F
b. No particles larger than three
microns
c. Maximum oil content of 1 ppm

3. All unused ports must be plugged.

Supply

Connect supply to either of two ports
marked “IN” on the base of the trans-
ducer. Avoid getting pipe sealantinside
the piping or transducer.

Output

Connect output to either of two ports
marked “OUT" on the base of the trans-
ducer. The second “OUT" port may be
used for a pressure gauge.

MARSH BELLOFRAM

Group of Companies
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pe V0 Transaucers

Hysteresis
Repeatability

Linearity (Independent)

Flow @ Mid Range

Maximum Air Consumption
Exhaust Capacity

Supply Pressure Range

Weight
Port Size

Supply Pressure Sensitivity
Temperature Range
Input Signal

Output Range

Standard Range

<0.75% of span

<0.5% of span

<0.75% of span

<1.0% of span for fluorocarbon units

6.5 SCFM (Minimum) @ 15.0 PSIG / 1.0 BAR

output pressure, 120 PSIG / 8.3 BAR supply pressure
3 SCFH @ 15 PSI/ 1.0 BAR output pressure

>1.0 SCFM @ 5 PS1/ 0.4 BAR above set point

5 psi above maximum output up to 120 psig /8.3 BAR
maximum

1.3 Ibs.

1/4 NPT, BSPT, BSPP

<2.5% of span for a supply pressure change of 15 PSIG /
1.0 BAR

-20°F to +150°F

4-20mA DC, 0-5VDC, 1-5VDC, 1-9 VDC, 0-10 VDC, 1-10
VDC

3-15, 3-27, 6-30 PSIG

0.2-1.0,0.2-1.9, 0.4-2.1 BAR

Zero Based

<1.0% of span
<0.5% of span

<1.0% of span

9.0 SCFM (Minimum) @ 15.0 PSIG / 1.0 Bar

output pressure, 150 PSIG / 10.3 BAR supply pressure
18 SCFH @ Maximum output pressure

>1.0 SCFM @ 5 PS1/ 0.4 BAR above set point

0-15 units: 25-150 PSIG / 1.7-10.3 BAR

0-30 units: 40-150 PSIG / 2.8-10.3 BAR

0-60 units: 70-150 PSIG / 4.8-10.3 BAR

0-120 units: 125-150 PSIG / 8.6-10.3 BAR

1.63 Ibs.

1/4 NPT, BSPT, BSPP

<1.7% of span change in output pressure over

full supply pressure range (0-120 units)

-20°F to +150°F

4-20 mA DC, 0-5 VDC, 1-5 VDC, 1-9 VDC, 0-10 VDC, 1-10
VDC

0-15, 0-30, 0-60, 0-120 PSIG

0-1.0,0-2.1,0-4.1,0-8.3 BAR

Electrical Connections: Both the I/P & E/P versions are two-wire devices, plus a safety ground. The E/P requires a DC voltage input signal; example: 1to 9 VDC.
The I/P models require an input current of 4 to 20 mA.

Enclosure Rating
O |NEMA 4X (Includes Approvals)
Indoor Use / General Purpose

© 00N

“In and Out” Pneumatic Port Connections
1/4 NPT

1/4 BSPT

1/4 BSPP

OARhWN=

Input (Signal)
4-20mA DC
0-5VDC
1-9VDC

1-10 vDC
0-10VDC
1-5VDC

O hWN=0O

Output (Pressure)
3-15PSIG/0.2-1.0 BAR
3-27 PSIG/0.2-1.9 BAR
6-30 PSIG /0.4-2.1 BAR
0-15 PSIG /0-1.0 BAR
0-30 PSIG /0-2.1 BAR
0-60 PSIG /0-4.1 BAR
0-120 PSIG / 0-8.3 BAR

WN=0

Electrical Connection
1/2 NPT (1/4 NPT Ports Only)

Terminal Block (Indoor Use / General Purpose Only)

Hirschmann® Connection (DIN 43 650-A)
1/2 BSPT Conduit (1/4 BSPT or BSPP Ports Only)

Elastomer
o Nitrile
1 Fluorocarbon

Agency Approvals and Certifications
0 FM, CSA and ATEX Intrinsically Safe
1 None - General Purpose Only

MARSH BELLOFRAM
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Principle of Operation

The T-1500 manifold assembly allows multiple
T-1500 Transducers to be mounted in parallel.
This minimizes the number of individual supply

air lines required. Manifolds are available to hold
three, five, or ten units. Each manifold comes with
check valves so that a unit can be pulled off of
the manifold for service or replacement without
affecting the whole manifold. (See Figure 1.)

Mounting
The manifolds may be mounted flush with a wall

or cabinet or may be mounted away from the wall.
Both mounting options are included in the basic
manifold kit. In addition, all fittings required to
mount the full number of units in each manifold
are included in the basic kit. An additional adapter
kit may be purchased which contains all of the
hardware required to manifold mount a single
T-1500 Transducer should the need arise.

Air Supply Attachment

The air supply can be attached to either side of the
manifold via a 3/4 NPT connection or to the back of
the manifold via a 3/8 NPT connection. After an air
supply portis selected, the open ports should be
plugged using the plugs provided with the manifold
kit and a pneumatic sealant.

Output Air Attachment

Connect the output ports from each of the T-1500
Transducers to the bottom or back of the manifold.
After connecting the transducers, plug the other
1/8 NPT ports using the plugs provided and a
pneumatic sealant.

T-1500 Manifold Adapter Kit

The T-1500 manifold kit includes the adapter kits
required for each transducer.

Electrical Connections

Two brackets supplied with the manifold kit

allow an electrical conduit to be attached to the
manifold. Mounting screws and nuts are provided,
and the brackets have an 11/64" diameter hole
which will fit standard 8-36 UNF or 8-32 UNC
screws (not supplied).

www.marshbellofram.com ©800.727.5646

Kit

T-1500 Wall Mount Kit, 3 unit

T-1500 Wall Mount Kit, 5 unit

T-1500 Wall Mount Kit, 10 unit

T-1500 Manifold Adapter Kit (Replacement)
DIN Rail Mounting Kit

Pneumatic Repair Kit
(3-15,3-27 PSIG / 0.2-1.0, 0.2-1.9 BAR)

Pneumatic Repair Kit
(6-30 PSIG / 0.4-2.1 BAR)

Pneumatic Repair Kit, Fluorocarbon
(3-15, 3-27 PSIG / 0.2-1.0, 0.2-1.9 BAR)

Pneumatic Repair Kit, Fluorocarbon
(6-30 psig / 0.4-2.1 BAR)

Pneumatic Repair Kit
(0-120 PSIG / 0-8.3 BAR)

Pneumatic Repair Kit Fluorocarbon,
(0-120 psi/ 0-8.3 BAR)

Electronic Repair Kit (4-20 mA)

Electronic Repair Kit (0-5 VDC or 1-5 VDC)
Electronic Repair Kit (1-9, 1-10 VDC, or 0-10 VDC)
2" Pipe Mounting Kit

Filter Kit, 60 Micron

Number of
Transducers Length A Length B
757" 6.83" S
3 &
192.3 mm 173.5 mm =
10.75" 1001" s ™ :
2 2731mm 2543 mm R 0
m rr F
18.70" 17.96"
L 4750mm 4562 mm @ @
H A
—
= -..h.-""’f
Figure 1 - Manifold Front View . .
B
+ - B8 )
T .
o 1500
l«+— TRANSDUCER
— - —
@
e 250"
63.5mm
outr IN
| | 350"
P00 | |+
] / —
,—9_ | /Q N (@) _E—\
] S
0 i
CHECK VALVES upn CAPTIVE SCREW - ADAPTER PLATE
L “A" J
h ”

Transducers

Part Number
010-606-000
010-606-001

010-606-002
010-602-000
971-140-000

971-141-000

971-141-002
971-141-003
971-141-004
971-145-000

971-145-001

971-142-000
971-142-001
971-142-002
971-159-000
010-139-000
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Figure 2:Type 1500 Extended Range Parts

Number = Description

1 Circuit Board
Worm Gear N
Duckbill Valve (NEMA 4X Only) g
Magnet Assembly éﬁj—jﬂ‘-’.—s )

Nozzle Assembly

Bonnet Gasket (NEMA 4X Only)
Servo Diaphragm (I/P Section)
Control Diaphragm (I/P Section)
Pintle

10 Supply Seat

11 Coil/Flexure Assembly

12 Servo Diaphragm (Bias Relay) P
13 Control Diaphragm (Bias Relay) @
14 Orifice Screw

15 Bias Spring

SPR77

W o0 N O o1l & W N

® ©
N A

@{

ange Dimensions

Figure 3:Terminal Block Back Dimensions Figure 4 - Hirschmann® (DIN 43 650-A)
287" .
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6 | — o &
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3 o ADIUSTHENT - 10-32 UNF-28— | GROUND
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c S S.2r" ORIFICE
8 ﬂ b oW 133 3mm—————————— SCREW
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A — @’@ 351" ﬂ
our | 89.2mm =
201" °
. - SLmm [TQ0T N oo I |
- = 1AALA
225" ——f 052" (% \S%j 7
51.2mm 13.22mm v =
0.17" 25"
¢195mm* 57.2mm
FIGURE 5: 1/2 NPT / BSPT
316"
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7
{
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ADJUSTMENT-
521" | ORIFICE
133.9mm——————— SCREW 00—
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r o Drawings and dimensions are for reference only.
57.2mm
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APPROVED

Figure 6: Type 1500 Standard Range Parts

Number = Description
1 Circuit Board
Worm Gear
Duckbill Valve (NEMA 4X Only)

2

3

4 Magnet Assembly

5 Nozzle Assembly

6 Bonnet Gasket (NEMA 4X Only)
7 Servo Diaphragm (I/P Section)
8 Control Diaphragm (I/P Section)
9 Pintle

Supply Seat

Coil/Flexure Assembly

nge Dimensions

Back Dimensions

152"
}'*38.gmm

% 1.00"
25.4mm
\ \
10-32 UNF-28 | ‘ ‘
MOUNTING HOLES 54* ~$
VAo
Vibration Axes
200" | —_©° |
Slmm | OUT N
13.2mmI l
07"
Flf).(immﬁ
FIGURE 8: 1/2 NPT / BSPT
316"
80.3
e
=
(
N—
. = s _LspaN
gg? ©~ | ADJUSTMENT
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IERO |
° ADJUSTMENT &
ORIFICE 4

SCREW

Drawings and dimensions are for refer-
ence only.

Figure 7: Terminal Block
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Figure 9: Hirschmann® (DIN 43 650-A)
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Transducers

-

3m
95.8mm

SPAN

ADIUSTMENT
IER0

o ADIUSTMENT 2

ORIFICE _t
SCREW

2.25"

57.2mm

Factory Mutual (FM)
T-1500 I/P and E/P Transducer, P/N 96a-bcd-ef0.

a = Enclosure 6 or 9%

b="Ports 7,8, or9.

c=Input1,2,3,4,50r6.

d=0utput0,1,2,4,56,7,0r8.

e = Electrical connection: 0, 1%, or 2.

f = Elastomer 0 or 1.

*(Not DIP, S, or Type 4X)
Intrisically Safe: Class |, Div 1, Groups A, B, C, & D; T4, Ta = 70°C; 010597, Entity
Non-Incendive: Class |, Div 2, Groups A, B, C, & D; T4, Ta = 70°C
Dust-Ignition Proof*: Class Il & Ill, Div 1, Groups E, F, & G; T4, Ta = 70°C
Suitable*: Class Il & IlI, Div 2, Groups F & G; T4, Ta = 70°C
Type 4X*
Entity Parameters: VMax =30V dc, IMax = 100 mA, Ci = 0 pF, Li=0 mH.

)

&

www.marshbellofram.com ©800.727.5646

CSA
Class No: 2258 04 Process Control Equipment
Intrinsically Safe, Entity - For Hazardous Locations
T-1500 I/P (current-to-pressure) transducer, Part Nos 966-7XX-XX0,
966-8XX-XX0, 966-9XX-XX0 and 969-XXX-XXX.
Class |, Groups A, B, C and D; Class II, Group E, F and G; Class IlI; type 4X:
Entity Parameters: Vmax = 30V dc, Imax = 100mA, Ci=0, Li=0.
Intrinsically Safe when connected per Installation Instruction
010632. Temp Code T4. Max ambient 70°C
The following equip is in
STD C22.2 No 213:

Class I, Division 2, Groups A, B, C and D; Type 4X:
T-1500 I/P (current-to-pressure) transducer, type 1500, Part Nos
966-7XX-XX0, 996-8XX-XX0, 966-9XX-XX0 and 969-XXX-XXX;
rated Vmax = 30V dc, Imax = 100mA. Temp Code T4. Max ambient 70°C.

with

ATEX

11'1 G Exia |IB T4 Tamb = -20°C. to +65°C.
Entity Parameters:

Ui=30V, Pi=1W, li=100mA

Req-180 Ohms, Ci-0, Li-24mH
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Type 2000

I/P & E/PTransducers

The Marsh Bellofram Type 2000 is a robust
electronic instrument that regulates an incoming
supply pressure down to a precise output pressure
which is directly proportional to an electrical con-
trol signal. The secret to the Type 2000s precise,
reliable performance under a variety of demanding
environmental conditions is a patented piezo-
ceramic actuator with many industry-wide firsts.

The Type 2000 has been designed to meet the
electro-pneumatic needs of the world:

Field-selectable inputs and direct/reverse/split
ranging

Multiple input/output/mounting

configurations

Precise, reliable performance under extreme
conditions of temperature, vibration, orienta-
tion, supply pressure changes, supply voltage
changes, RFI/EMI, humid / oil-laden media, and
corrosive surroundings

The Type 2000's precisely regulated pneumatic
output can be used to operate:

* Valve Actuators

* Louver and Damper Actuators

* Valve Positioners

* Relays

* Clutches and Brakes

* Controllers

* Air Cylinders

Industry Applications Include

* Chemical and Petrochemical Industries
* Petroleum Production

* Pipeline Transmission

o Electric Utilities

* \Water and Wastewater Systems
* Pulp and Paper

* Textiles

* Semiconductor Industry

* Food and Beverage

* Environmental Control Systems

* Construction Equipment

* Agricultural Equipment

* Machine Tool

* Material Handling

* Automotive Testing and Assembly
* Medical Equipment

MARSH BELLOFRAM

The Type 2000 I/P and E/P transducers utilize
closed-loop pressure feedback-control for preci-
sion pressure output and minimized effects of
temperature, supply pressure changes, supply
voltage changes, and mounting angle.

Supply pressure is reduced by the supply valve
to provide an output pressure which is internally
routed to a precision temperature compensated
piezo-resistive pressure sensor. Supply pressure
is also routed to an externally removable orifice
which provides a reduced pilot pressure to a
chamber containing a servo diaphragm and nozzle.
Pilot pressure is controlled by modulating the gap
between the face of a nozzle and an adjacent
piezo-ceramic actuator, which is part of a unique
patented mechanism.

The piezo-ceramic actuator serves as a control
link between electrical input and pressure output
as follows:

e The input current (I/P) or voltage (E/P) signal
is conditioned to provide a normalized control
signal directly proportional to the desired pres-
sure output.

 Simultaneously the output of the pressure sen-
sor is amplified and conditioned to produce a
feedback signal.

 The sum of the control signal and the feedback
signal produce a command signal which is
delivered as a DC voltage to the piezo-ceramic
actuator.

* Asvoltage increases, the force applied by the
actuator increases, so as to restrict nozzle bleed
and thus increase pilot pressure.

* Increased pilot pressure applied to the servo
diaphragm directly causes opening of the supply
valve and an increase in the output pressure
until the output feedback signal and control
signal combine to produce the correct command
signal.

Fine-Tuning Your Application

For optimal performance in your application, the
calibration of the Type 2000 can be fine-tuned

in the field. An easily-removable cover provides
access to the isolated electronics. All potentiom-
eters, connections, jumpers, and switches are
clearly marked on the circuit board or on the handy
chartlocated on the inside of the cover. The three
elements of calibration (Gain, Zero, and Span) are
described below. Consult the Type 2000 User's
Manual for detailed calibration procedures, cau-
tions, and instrumentation requirements.

Gain (Damping) Adjustment

The output response of the Type 2000 can be
optimized for varying downstream volumes by ad-
justing the system gain of the control circuit. Adjust
the Gain Pot counterclockwise for increased gain;
clockwise for increased oscillation damping. For
maximum allowable gain in your application, the
pot should be turned clockwise until oscillation just
disappears.

Group of Companies

Note

The combined adjustments of Gain, Zero and Span
are all interactive. It may take several

adjustment attempts to accomplish final desired
setting.

Zero and Span Adjustments

The Type 2000 contains multi-turn Coarse-Zero,
Fine-Zero, and Span adjustment potentiometers
which are clockwise positive. Adjustment of either
Zero Pot changes the unit's minimum output while
the Span Pot changes the maximum output.

Wide Rangeability

The Type 2000 can be field calibrated to pressure
ranges other than the standard ones by combina-
tions of recalibration, pressure range switching,
and split high/low ranging. A unit should not be
switched to a range outside its pressure sensor
family (eg., a 0-15 PSIG can be switched to a 3-15
PSIG, but not to 0-30 PSIG). (Caution: Do not exceed
the range of the onboard pressure sensor.) For
example, the easiest way to recalibrate a 0-30 PSIG
unit to 3-15 psig would be to change the switch set-
ting to 3-27 PSIG, then switch to split range low.

Field-Selectable Features

Onboard switches allow the user to easily recon-
figure the Type 2000 for any of several electrical
inputs, direct/reverse acting, or output split-ranging
high/low. Fine tuning of the unit's calibration may be
necessary after a reconfiguration.

Direct/Reverse Acting
Direct Acting transducers regulate to their mini-

800.727.5646 o www.marshbellofram.
com



APPROVED

mum output when supplied with minimum input; maximum out with maximum Split Ranging (High or Low)

in. Reverse Acting transducers regulate to their maximum output at minimum The Type 2000 can be configured to regulate either half (top or bottom) of

input. its normal output range, when supplied with its normal full-ranging electri-
cal input. For example, a 0-10V 0-30 PSI unit set to split range low will
regulate 0-15 PSI @ 0-10V. It will regulate 15-30 PSI @ 0-10V if set to
split range high.

Electrical Port Options

1) 1/2 NPT Conduit

2) 20mm Conduit

3) Hirschmann® (DIN 43 650-A)
4) Terminal Block

Easy Access Top Cover

1) Isolated electronics

2) Calibration adjustments

3) Configuration switches

4) Switch information on
inside of cover

Mounting Option Easy Access Orifice

1) In-Line
2) Direct: Holes on left
rear and bottom faces
3) Bracket Mounting options:

Output Port
Same as Input Port
(Not shown; rear face)

Panel, Pipe, Valve, DIN-Rail Input Port Options
1) 1/4 NPT
Integral Booster > 2) 1/4 BSPP
Flows up to 21 scfm for 3) 1/4 BSPT

quick system response

Gauge Port /

1/8 NPT on all models
(Not shown; rear face)

Manifold-Mounting Option

Supply and Output ports on
the bottom face rather than
“through the body”

It is mandatory for the user to install a
suitably rated NRTL Listed or Certified conduit

seal
T2000 Factory Mutual (FM) C CSA
E model with F approval sp Class No: 2258 04 Process Control Equipment
Explosion Proof/Intrinsically Safe Intrinsically Safe, Entity - For Hazardous Locations
Not for use with natural gas or other non-inert gases. T2000 2K-S del Electro-Pi ic /P and E/P
Explosion Proof: Class |, Div 1, Groups A, B, C, & D; T6, Ta = 60°C Transducers. Maximum Ambient Temperature: +60°C.
Dust-Ignition Proof: Classes Il &IlI, Div 1, Groups E, F, & G; T6, Ta = 60 °C; Enclosure Type 4X. Temperature Class T4. Intrinsically Safe when installed as per
Type 4X, P66 drawing 990-438-000.
Intrinsically Safe: Classes |, II, &Il Div 1, Groups A, B, C, D, E, F, & G; T4, Ta = 60 °C; Class |, Division 1 & 2 Groups A to D; Class Il Division 1 Groups E, F, and G, Division 2 Groups
990-438-000, Entity Fand G; Class Il Hazardous Locations
Type 4X, IP66 Two sets of Entity Parameters may be used in the installation of this product.
Non-Incendive: Class |, Div2, Groups A, B, C, & D; T4, Ta =60 °C Entity Parameters
Suitable: Class Il, Div 2, Groups F & G; T4, Ta=60 °C 1/P: Vmax = 30V Imax = 200mA Pmax = 1.0W Ci = OmF Li = 0mH
Suitable: Class I, Div2; T4, Ta =60 °C E/P: Vmax = 30V Imax = 100mA Pmax = 0.75W Ci = OmF Li = OmH
Type 4X, P66 T2000 2K-E lel /P & E/PTr | Rated: 28Vdc, 8mA;
Entitiy Parameters: T-Code T6; Enclosure Type 4X, IP66; Max Ambient Temperature: +60°C.
I/P: Vmax=30 V, Imax=200 mA, Pmax=1W, Ci=0, Li=0 Intrinsically Safe when installed as per drawing 990-438-000.
E/P: Vmax=30V, Imax=100 mA, Pmax=0.75 W, Ci=0, Li=0 Class |, Division 1 & 2 Groups A to D; Class Il Division 1 Groups E, F, and G, Division 2 Groups
E model with G approval F and G; Class Il Hazardous Locations
Explosion Proof, United States and Canada Two sets of Entity Parameters may be used in the installation of this product.
For use with natural gas or other non-inert gases as a process medium up to a maximum Entity Parameters
input pressure of 140 PSI when installed with suitable NRTL listed, certified, or approved I/P: Vmax = 30V Imax = 200mA Pmax = 1.0W Ci = 0mF Li = 0mH
conduit seal installed at the enclosure. E/P: Vmax = 30V Imax = 100mA Pmax = 0.75W Ci = OmF Li = 0OmH
Explosion Proof: Class I, Div 1, Groups A, B, C, & D, T6 Ta-60 °C The following equi isin pli with STD C22.2 No 213:
Dust-Ignition Proof: Classes Il & IlI, Div 1, Groups E, , & G, T6, Ta=60 °C Class |, Division 1, Groups A, B, C & D; Class I, Groups E, F & G; Class II.
Type 4X, P66 T-2000 2K- E model I/P & E/P Transducer, Rated: 28Vdc, 8mA; T-Code T6; Enclosure
S Model Type 4X, 1P66; Max Ambient Temperature: +60°C.
Intrinsically Safe: Class |, Ill, & IlI, Div 1, Groups A, B, C, D, E, F, & G; T4, Ta=60 °C
990-438-000, Entity ATEX
Non-Incendive: Class 1, Div 2, Groups A, B, C, & D, T4, Ta=60 °C 111 G Exia IIC T4 Tamb = -20°C. to +60°C.
Suitable: Class Il, Div 2, Groups F & G, T4, Ta=60 °C Entity Parameters:
Suitable: Class Ill, Div 2, T4 Ta=60 °C Type 4X Ui=30V, li=20mA, Pi=1W
Entitiy Parameters: Ci=0, Li=0
I/P: Vmax=30V, Imax=200 mA, Pmax=1W, Ci=0, Li=0 The enclosure is manufactured from aluminum. In rare cases, ignition sources due to impact and friction
E/P: Vmax=30V, Imax=100 mA, Pmax=0.75 W, Ci=0, Li=0 sparks could occur. This shall be considered during installation, particularly if the equipment is installed in a
S Model with Terminal Block zone 0 location.

Intrinsically Safe: Class I, Div 1, Groups A, B, C, & D; T4, Ta=60 °C
Non-Incendive: Class |, Div2, A, B, C, & D; T4, Ta=60 °C

Entitiy Parameters:

I/P: Vmax=30V, Imax=200 mA, Pmax=1W, Ci=0, Li=0

E/P: Vmax=30V, Imax=100 mA, Pmax=0.75 W, Ci=0, Li=0

www.marshbellofram.com ©800.727.5646
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pe 2000 pecifications

Accuracy

Inputs

Connections

Power Supply
Direct/Reverse Acting

Outputs

Ports (Input/Output)

Exhaust
Ports (Gauge)

Supply

Split-Ranging
Consumption

Flow Capacity

Exhaust Capacity

Stability
Supply Voltage Effect
Supply Pressure Effect
Vibration Effect
Mounting Position Effect
RFI/EMI
Temperature Effect

0.1% of full-scale output typical (0.25% guaranteed); includes ef-
fects of hysteresis, dead band, and repeatability
Electrical

Switch-Selectable
4-20mA. 0-5, 1-5, 1-9, 1-10, or 0-10VDC
1/2 NPT or 20mm Conduit
DIN Hirschmann (S model only)
External Terminal Block (S model only)
5-28VDC (with voltage inputs only)
Switch-Selectable

Pneumatic
5,0-15, 3-15, 1-17, 0-30, 6-30, 3-27, 0-60, 0-100, or 120 PSIG
0.1,0-0.3,0-1.0, 0.2-1.0, 0.07-1.2, 0-2.1, 0.4-2.1, 0.2-1.9,
0-4.1,0-6.9, 0-8.3 BAR
1/8" (NPT, BSPT, or BSPP threads)
Bottom-ported for Manifold Mounting
(Explosion proof only) 1/8 - 27 NPT
1/8 NPT
For 0-5 PSIG (0.3 BAR) Through 0-60 PSIG
From 5 PSIG (0.3 BAR) above maximum output to 100 PSIG maximum
For 0-100 PSIG and 0-120 PSIG Ranges
From 5 PSIG (0.3 BAR) above maximum output to 140 PSIG maximum
Switch-Selectable, Full-Range or Split-Range High or Split-Range Low
4 SCFH maximum (1.9 LPM)

0-
0-

Range Sensor Flow
PSIG BAR PSIG BAR | SCFM LPM
0-5 0-0.3 5 0.3 11 312
0-15 0-1.0 15 1.0 15 423
3-15 0.2-1.0 15 1.0 15 423
1-17 0.07-1.2 15 1.0 15 423
0-30 0-2.1 30 2.1 15 423
3-27 0.2-1.9 30 2.1 15 423
6-30 0.4-2.1 30 2.1 15 423
0-60 0-4.1 50 35 17 480
(Typical Flow @ 100 PSIG (6.9 BAR) in and maximum out)

0-100 0-6.9 100 6.9 21 595
0-120 0-8.3 100 6.9 21 595

(Typical Flow @ 140 PSIG (9.7 BAR) in and maximum out)
3 SCFM (85 LPM) @5 PSIG (0.3 BAR) above setpoint
(0-15 PSIG range unit set at mid range)

None

None

<1% FS (+/-1G; 5-1000Hz)

None

CE-Compliant

0.02% FS/°F (-40° to 180°F [-40° to 82°C])

The secret to the Type 2000’s
precise, reliable performance
under a variety of demanding
environmental conditions

is a patented piezo-ceramic

actuator with many
industry-wide firsts.

I

I:l Atmospheric

Pressure
Pilot
Pressure

I:l Supply
Pressure

I:l Regulated
Pressure

Air Quality

Instrument-quality air consists of:
a. A dew point less than 35° F
b. No particles larger than three microns
¢. Maximum oil content of 1 ppm

It is mandatory for the user to

-40"to 200°F (-40 to 93°C) install a suitably rated NRTL

Storage Temperature

Approximate Weight S bS5 19152 Listed or Certified conduit seal
TYSIEE 2000: REGULATED PRESSURE VS. FLOW T DOO NV g Op
PSIG BAR i
70 4.8 140 psig supply pressure Mounting Intrinsically-Safe (S) Explosion-Proof (E)
Method Model Model
" SOl In-Line Yes Yes
550 34 Direct Mounting =~ Side or Bottom Holes Side or Bottom Holes
£ 40 28 \ Panel Bracket Supplied Accessory
8 ' \ Valve Bracket Accessory Supplied
g 30 21 Pipe Bracket Accessory Accessory
< 90 14 \ DIN-Rail Bracket Accessory Accessory
0 07 \ Manifold Plate Accessory Accessory
0 0

SCFM 0 2 4 6 8 10 12 14 16 18 20 22 24

LPM 0 57 113 170 227 283 340 397 453 510 566 623 680
ForwARD FLow Il Hioh Flow Med Flow [l Low Flow
MARSH BELLOFRAM 800.727.5646 ©www.marshbellofram.
Group of Companies
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pe 2000 Ordering Information Vertical or Horizontal Seals

2 K All Seal housings are approximate
Enclosure 3-1/2"in laying length and 1-1/2" 0D
S Intrinsically Safe Description Part Number
E Explos!on Proof 1/2" Aluminum SF-04AMM
Electrical Port' . . .
N 1/2 NPT Conduit 1/2" Aluminum w/nipple SF-04AMF
M 20mm Conduit “S” Unit Only 1/2" Iron SF-04IMM
H Hirschmann® ; 1/2" Iron 2/nipple SF-04IMF
T Terminal Block? ”S” Unit Only
N Eﬁumatic Ports
T BSPT Part Number
P BSPP Panel Mounting Kit 010-135-000
M L\{Iani\‘oldk/lount3 ; Valve Mounting Kit 010-134-000
gency Approva 2" Pine Mounting Ki
F FM/CSA 'pe Mourtting St 010-143-000
c R (Valve Mounting Kit is required)
ATEX "S” Unit Only ,
’G‘ ‘ ‘ ‘ ‘ ‘ FM Natural Gas Approved DIN Rail Adapter 010-115-000
for US and Canada* Manifold Adapter Kit 971-158-000
Electrical Input . . .
42 4-20 mA Filter Kit, 60 microns 010-139-000
05 0-5V Pressure Gauge Kit 15 PSIG (1 BAR) = 010-138-000
:g :gg Er:s)sure Gauge Kit 30 PSIG (2.1 010-138-001
1 1-10V
01 0-10V
Mode - 000 N
D Direct Acting Encl
R Reverse Acting ; - nclosure
Mode Availability S E
F FuII_ Range _ N Yes Yes
H Split Range High Electrical Port M Yes  Ves
L Split Range Low
: H Yes No
Pneumatic Output T Yes No
005 0-5 PSIG 0-0.3 BAR -
015 0-15 PSIG 0-1.0 BAR Maximum 2NEMA 4X/ IP66 not available 2
315 3-15PSIG  0.2-1.0 BAR Supply 3Bottom 0-Ring Ports §
117 1-17PSIG  0.07-1.2 BAR for these *NRTL listed or certified conduit seal installed by user =~ =]
030 0-30 PSIG 0-2.1 BAR regula- : g
630  6:30PSIG  04-2.1 BAR tors is Not Agency Approved - - - s
327 3-27PSIG  0.2-1.9BAR 100 PSIG 6 =
060  060PSIG  0-41BAR Agency Approval FM/CSA ATEX  Gas
] S Intrinsic Yes Yes No
100 0-100 PSIG  0-6.9 BAR Maximum Safety
Supply Enclosure Exolosi
for these E P)r(goc])(smn Yes No Yes
120 0-120PSIG  0-8.3 BAR regula-
torsis T T |
Special 148 PSIG %rlrgéllw(a I/P Transducer E/P Transducer
00 None S N/C + Signal
) Itis mandatory_for the user to install a + + Signal + Power Supply
suitably rated NRTL Listed or Certified conduit seal .
- - Signal Common

Switch# | 1: PSIG BAR 2 3 4 5 6: psig BAR 7 8 9
0-5 0-0.3 0-5 0-03
0-15 0-1.0
0-15 0-1.0
315 02-1.0 Voltage 1-17 0.07-1.2
ON V7 00112 SVOC gy o it SPIEOW gy gpq  Reverse g, P
0-30 0-2.1 0-5VDC Full Acting
(E/P) 0-60 0-4.1
3-27 0.2-19
0-100 0-6.9
630 04-21 0-120 083
0-100 0-6.9 ’
Switch# = 1: PSIG BAR 2 3 4 5 6: psig BAR Ji 8 9
1-9VDC 3-15 0.2-1.0 . .
0-60 0-4.1 Full Current . Direct = Split Low
OFF 0-10VDC o Split High 3-27 0.2-1.9 ; - E/P
0-120 0-8.3 420 mA Split High ' Input (I/P) 6-30 0.4-21 Acting  Split High

MARSH BELLOFRAM 75
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Type 5000

P/1Transducers

The Type 5000 series is a compact, rug-
ged and reliable family of two-wire pres-
sure transmitters designed for industrial
field service. These instruments convert
a signal pressure input into a precise
4-20 or 10-50mA output. The lightweight
transmitter housing includes a

1/4 NPT pressure port and a 1/2 NPT
conduit port for field wiring. Connections
are easily accessible simply by removing
the top cover. Zero and span adjustments
are available within the field wiring
compartment for fine, on-site calibration
adjustment.

The Type 5000 uses a unique, tempera-
ture compensated piezo resistive sensor
suitable for gauge pressure measure-
ment of non-corrosive liquids and gases.
The sensor has excellent dynamic
response and is virtually insensitive

to mounting orientation and ordinary

pe 5000 Functional Diagram

industrial vibration. Mounting holes on
the transmitter housing are arranged to
permit direct pipe (2') mounting for mini-
mum installed cost.

* 0.1% accuracy typical

* Piezo resistive pressure sensor resists
vibration

* Mounts at any angle

* Easily accessible zero and span adjust-
ments

NEMA 4X housing approved for explo-
sion proof service

V

INPUTS

psig BAR +
0-15 0-1.0 4-20 mA

3-15 0.2- TYPE 5000

1.0 or
327 0.2-1.9 P/l — 10 - 50 mA
6-30 0.4-2.1 TRANSDUGER
0-100 0-6.9 m

TYPE 5000: Max Load Resistance VS. Supply Voltage

— n

—10-30VDC °

o

3

<

g

Display RL e

(Recorder, =
Computer,
Controller)

4-20 mA Qutput: Rl = 50 chms / volt Factory Mutual (FM)
10-50 mA Qutput: Rl = 20 ohms / volt T5000
T5000 Transducer. P/l P/N 964-ab1-Oc APPROVED
2500 7 a=Input0,1,2,3,40r5.

= b =Qutput 0 or 1. <sp

N ¢ = Option 00 or 01.
2 9 N Explosion Proof: Class |, Div 1, Groups B, C, & D; T6
z 000 N Dust-Ignition Proof: Classes Il &I, Div 1, Groups E, F, & G; T6 c €
E 2 Type 4X
g . CSsA \
5 1500 -
a . Q\\’\ Class No: 2258 02 Process Control Equipment
o ] Q\i\ For Hazardous Locations ’
g | Q\ﬂ\v‘ Class |, Groups B, C and D; Class Il, Group E, F and G; Class IlI
- 1000 N b‘,‘}, Pressure to current transmitter, Type 5000, rated output 4-20mA

N dc

. / or 10-50mA dc, power supply 30V dc max. Encl 4:

N -

Quipyt -
500 10=50 MA=2
Ly o e I
10 15 20 25

SuppLy VoLTAGE (vs) voLTs

www.marshbellofram.com ©800.727.5646
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7" 14" —18 NPT

0.34
(4 places)

(Pressure Port)
404

I
356
o ' .
mm
inches
pe 1500 Specifications
0-15 PSIG 0-1.0 BAR
3-15 PSIG 0.2-1.0 BAR
Input signal 3-27 PSIG 0.2-1.9 BAR
6-30 PSIG 0.4-2.1 BAR
0.2-1.0 BAR 3-15 PSIG
0-100 PSIG 0-6.9 BAR
; 4-20 mA DC, 2 wire
Output Signal

38.1

1.5
Minimum to
remove Bonnet

1/4" — 14 NPT
(Electrical Port)

Output Protections

Accuracy
includes nonlinearity, hyster-
esis and non-repeatability

Overpressure

Allowable Loads

Response Time

Temperature Range-Oper-
ating

Temperature Effect

RFI Effect

Power Supply

Power Supply Effect

Calibration Adjustments

In-Process Output Monitor-
ing

Connections 1/2—14 NPT female electrical output FY
Suitable bracket or optional 1/4-20 :
Mounting U-bolt pipe mounting kit (P/N 971-
109-000)
MARSH BELLOFRAM
Group of Companies

10-50 mA DC, 2 wire
Reverse polarity protected

+0.1% span typical; + 0.25% span
max.

45 PSIG (3.1 BAR) without calibration
shift

60 PSIG (4.1 BAR) without failure
See Graph

Less than 10 msec for step change to
99% R

-40°F to +180°F (-40°C to +82°C)

Zero - Less than + 0.01% R/°F

Span - Less than + 0.01% R/°F

Less than 1% R at 10V/meter per
SAMA PMC 33.1, 2-abc

12-30VDC

Less than 0.005% per volt change at
the input terminals within specified
power supply limits

Multi-turn Zero and Span potentiom-
eters with + 25% min. adjustment
Via test jacks within enclosure
without

disturbing field wiring

1/4 - 18 NPT female pressure input,

pe 5000 Ordering Information
9 6 4 1
Input
o 0-15 PSIG (0-1.0 BAR)
1 3-15 PSIG (0.2-1.0 BAR)
2 3-27 PSIG (0.2-1.9 BAR)
3 6-30 PSIG (0.4-2.1 BAR)
q 0.2-1.0 BAR (3-15 PSIG)
5 0-100 PSIG (0-6.9 BAR)
Output
0 4-20 mA
1 10-50 mA
Agency approval
1 X /P FM/CSA
Options
000 None
001 | Pipe Clamp Mounting Kit

800.727.5646
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Type 3000
I/P's & E/P’s

Type 3110
Type 3111
Type 3120

Type 3210

Type 3220
Type 3211
Type 3221
Type 3212
Type 3222
Type 3215
Type 3410
Type 3411
Type 3420
Type 3510
Type 3520

Type 3511

Electro-Pneumatics

Type 3521
Type 3512

Type 3522

MARSH BELLOFRAM 79
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)
Type 3000

Comparison of I/P’s

Type 3000 Series Comparison Chart
l T1000, T1500, T1001 and T2000 T3000 Series

3

Steady Air Consumption Minimal Air Consumption at Steady State

Many are Loop Powered All Require Supply Voltage
Most Available in Intrinsically Safe
or Explosion Proof Versions

“"Standard” Pressure Range to 120 PSI,
No Vacuum Models,
l Limited Low Pressure Control Capability

No Hazardous Area Approvals

Wide variety to 600 psi or vacuum,
even possible in 0 to 0.2 psi range

‘ Downstream Sensor Feedback Not Available Second Loop Feedback Available

Analog and Logic Output
Signal Monitoring

Digital Versions have Keypad
or Serial User Interface

Wide Range of Input Signal/Output
Pressure Endpoint, Available in Digital

Bellofram specifies the use of instrument quality air (clean, dry, oil free) for all transducers.
Transducers should be used within the following conditions:

Dew Point < 35°F (2°C) (indoor)
Qil Content < Tppm
Particles < 3pm.

The use of filters in the supply air system is highly recommended. Contact us for information on our
filters and filter regulators.

l Type 3000 Series Electro-Pneumatic Transducers

Packaging
m
3 DIN-mount
g Circuit Card Weatherproof Enclosure
;'u
o Low Flow Low Flow Medium Flow High Flow Very High Flow
3 (1.2 SCFM) (1.2 SCFM) (15 SCFM) (60 SCFM) (175 SCFM)
- (34 LPM) (34 LPM) (425 LPM) (1700 LPM) (5000 LPM)
@
Analog T310, T3120 13210 T3211, T3221 T3212 13215
0-10V 4-20mA or T3111 or T3220 or T331 or 13222
B%  Serial RS485, T34108 T35108 T35118 T35128
E RS-232, USB or 734208 or T3520S or T3521S or T3522S
Keypad/Display N/A T3510P T3511P T3512P
Programmer or T3520P or T3521P or T3522P
Indine. DIN-rail In-line, DIN-rail, In-line, DIN-rail, In-line or
Mounting DIN tray, manifold, panel ! . panel bracket, or panel bracket, or
panel bracket, or manifold . . panel bracket
manifold manifold

J
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Type 3000 Scries

Overview

Features and Capabilities

The Type 3000 series of electro-pneumatic transducers offers an
innovative set of features and capabilities. Each electronic pressure
regulator utilizes a pair of reliable quick-firing solenoid valves and an
onboard pressure sensor to precisely control downstream pressure and
at the same time achieve excellent accuracy and stability.

Feed-and-bleed transducers are inherently resistant to shock, vibration,
and orientation. To size the regulator for the application, a selection of
external volume boosters up to 2000 SCFM (56,000 Ipm) are available.
* Analog Control Signals: 0-10v, 4-20 mA, etc.

 Remote Sensor Feedback

 Monitor Qutput

¢ High/Low Logic Output

* Digital Signal Processing

* PID Tuning

* Deadband Adjustment

e Serial, Keypad/Display

Theory of Operation

T3000 transducers utilize proven feed-and-bleed technology. The Supply
Solenoid Valve feeds supply pressure to the downstream application.
The Exhaust Solenoid Valve bleeds off overpressure. By monitoring the
onboard pressure sensor (or the user-supplied remote sensor on two-loop
units), the electronics rapidly fire one solenoid or the other to maintain
the desired setpoint.

Standard Type 3000s hold output pressure upon loss of electrical power,
as long as there are no downstream flow demands. Special versions are
available for Fail High or Low Operation.

2nd Loop Adjustments | |

(3120 Only) |

Control Signal
Jumpers (V or mA)

Supply Valve

Onboard
Pressure Sensor

Supply Port

Output Port

Exhaust Port

www.marshbellofram.com 800.727.5646

Electrical Connections:

Control Signal, DC Power, Analog Monitor
Output, Logic Qutput, Remote Sensor Feed
Back, Ground

-~ Zero, Span and Gain Adjustment
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Exhaust Valve
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Type 3110/Type 3120

Analog Circuit-Card Regulators

The compact Type 3110 (one-loop) and 3120 (two-loop) Circuit-Card Pressure Regulators are perfect
for size-conscious OEM's, without sacrificing any of the high-end performance normally associated

with full-size I/P’s.

Industry-standard analog control signals (0-10V or 4-20 mA) are user-selectable (V or mA) and
configurable (zero and span). Industry-standard analog monitor output signal (0-10V) available for
user-monitoring of actual output pressure. Industry-standard logic output signals (high or low) are
available for user-monitoring of setpoint status - ‘at setpoint” or “still searching’.

* Small Footprint

* User Selectable Input

* Analog Monitor Output

* Single Loop and Dual Loop Control
* Economical

Type 3110/T3120 Ordering Information

Number of Loops
1 1 Loop
2 2 Loop

Type 310

Type 3110 and 3120
Performance Full-Scale Accuracy 0.5%

Electrical Inputs

Logic Output
T TTL

Analog Control Signal
E 0-10V
| 4-20mA

Lower Output Pressure

0 Lower Limit of Output
Pressure

Pressure Units
PSIG

PSIA absolute
Vacuum

S<»r»ro

Inches of water column

Upper Output Pressure

Upper Limit of Output
600 Pressure (PSIG)

Mounting
D DIN Tray
P Panel-Mount *

Manifold-Mount
(150 psig max output)

Supply and Output Ports
(1] 1/8 NPT

1 1/8 BSPT

2 1/8 BSPP

Connector

Options
00 None
14 12VDC supply

*For flush panel mounting specify 'P' option and order 161-520-000 bracket.

32 MARSH BELLOFRAM

Supply Voltage 15-24VDC (12VDC option)
Stand by Supply Current 80 mA
Maximum Supply Current 250 mA

E/P Control 0-10V, 10K OHMS
1/P Control 4-20 mA , 250 OHMS
Electrical Outputs

Monitor Output 0-10v

Logic Output TTL

Pneumatic Inputs

Max. Output PSIG (BAR) Max. Supply PSIG (BAR)

Up to 5 (.35) 20 (1.4)

>5 to 15 (.35-1.03) 30(2.1)

>15 to 30 (1.03-2.1) 60 (4.1)

Supply Pressure

>30 to 100 (2.1-6.9) 165 (11.4)
>100 to 150 (6.9-10.3) 200 (13.8)
>150 to 300 (10.3-20.7) 350 (24.1)
>300 to 600 (20.7-41.4) 650 (44.8)

Pneumatic Outputs

1,5, 15, 30, 100, 150, 300, 500, 600 psig

0.07, 0.35, 1.03, 2.07, 6.9,
10.34, 20.68, 34.47, 68.95 BAR

30" Hg, 30,150 PSIA (2.1 BAR, 10.3 BAR)
1.25 SCFM (35.4 LPM)
1.25 SCFM (35.4 LPM)

Full-scale Atmospheric
Pressure Ranges

Vacuum Pressure Ranges
Forward Flow Capacity
Exhaust Flow Capacity
Environmental

32-141°F (0-60°C)

Aluminum, copper alloys, nickel, buna-n, silicon, 316SS

Operating Temperature

Media-Wetted Materials

Manifold, Power Supply, Control Knob,

Recommended Accessories Remote Pressure Sensor, External Volume Booster

Group of Companies
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Type 3111

Analog Circuit-Card Regulators

The T3111 Compact Analog Pressure Controller is an economical version of the T3100 with no
remote feedback or logic output capabilities. Output pressure is limited to 150 PSIG maximum.
Jumper selections include AC/DC power and several control signal ranges. Manual output pressure
adjustment and differential control signals are available. Overall product dimensions are identical

to Type 3110.

* HVAC application

* Mounts on panel, DIN rail, or directly to multi-station manifold
 Small Footprint

e Analog Monitor Qutput (0 - bv)

* Economical

* Manual override for output span adjustments

Type 3111/Ordering Information
1112 0 150 0

Analog Control Signal
0-10V

0-20 mA

0-5V

0-15V

= O =m

Lower Output Pressure
0 Lower Limit of Qutput Pressure

Pressure Units
PSIG

PSIA absolute
Vacuum

S<»ro

Inches of water column

Upper Output Pressure
150 Upper Limit of Output Pressure (PSIG)

Mounting

DIN Tray
Panel-Mount *
Manifold-Mount

21O

Supply and Qutput Ports
0 1/8 NPT
1/8 BSPT
2 1/8 BSPP

)

Connector

Options
00 None
14 12 VDC supply

*For flush panel mounting specify 'P' option and order 161-520-000 bracket.

www.marshbellofram.com 800.727.5646

Type 3111

Performance Full-Scale Accuracy 0.5%

Electrical Inputs

Supply Voltage 24VDC (12VDC option) 24VAC \
Stand by Supply Current 80 mA ’
Maximum Supply Current 250 mA

oo T

1/P Control 0-20 mA , 250 ohms

Pneumatic Inputs

Supply Pressure

Pneumatic Outputs

Max. Output PSIG (BAR) Max. Supply PSIG (BAR)
Up to 5 (.35) 20(1.4)
>5 to 15 (.35-1.03) 30(2.1)
>15 to 30 (1.03-2.1) 60 (4.1)
>30 to 100 (2.1-6.9) 165 (11.4)
>100 to 150 (6.9-10.3) 200 (13.8)

Full-scale Atmospheric
Pressure Ranges
Vacuum Pressure Ranges
Forward Flow Capacity
Exhaust Flow Capacity
Environmental

1,5, 15, 30, 100, 150 PSIG
0.07, 0.35, 1.03, 2.07, 6.9, 10.34 BAR

30" Hg, 30, 150 PSIA (2.1 BAR, 10.3 BAR)
1.25 SCFM (35.4 LPM)
1.25 SCFM (35.4 LPM)

(]
2
-
®
£
=
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Operating Temperature

Media-Wetted Materials

Recommended Accessories

32-141°F (0-60°C)

Aluminum, copper alloys, nickel,
buna-n, silicon, 316SS

Manifold, Power Supply, Control Knob,
Remote Pressure Sensor, External Volume Booster

.
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Type 3210 & 3220

Analog Weatherproof Regulators

The Type 3210 single loop and 3220 double loop electro-pneumatic servo pressure controllers
incorporate two solenoid valves and an internal pressure sensor for increased sensitivity and ac-
curacy. With current or voltage signal inputs, the Type 3210/3220 controls an output pressure with
an accuracy of + .5% or better full scale. A wide range of output pressures available, from 29" Hg
vacuum to 600 psig. With a flow of 1.25 SCFM at 100 PSlI, the 3210,/3220 can be used alone or in
conjunction with a volume hooster to achieve flow rates in excess of 2,000 SCFM. The double loop

(3220) option permits 0-10 VDC feedback from a remote sensor.

Applications include: Semiconductor, Robotics Controller, Machine Automation, Tire Manufacturing
and Testing, Molding and Forming Operations and a wide variety of industrial applications.

* Weatherproof Enclosure

* User Selectable Input Signal

* Analog Monitor Output

* Single Loop and Dual Loop Control
* 1.25 SCFM Flow Rate

Type 3210/3220 Ordering Information
2 0 0 600 P 1

Number of Loops
1 1 Loop
2 2 Loop

Logic Output
CmMoS

TTL
Open-Collector

o-=

Analog Control Signal
0-10V
1 4-20mA

Lower Output Pressure
0 Lower Limit of Output
Pressure

Pressure Units

PSIG

PSIA absolute

Vacuum

Inches of water column

S<»o

Upper Output Pressure
Upper Limit of Output

600 Pressure (PSIG)

Mounting
P Pipe (in-line)

Supply and Output
Ports

0 1/8 NPT

1 1/8 BSPT

2 1/8 BSPP

Connector

Options

00 None

14 12 VDC supply

External Volume Booster: X2,
X3, 22,73, Z4, N3, N4, N6,
— — N8, 06, 08, QA, OB, OC: see
chart on page 88
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Type 3210 and 3220

Performance Full-Scale Accuracy 0.5%
Electrical Inputs

Supply Voltage 15-24VDC (12VDC option)
Stand by Supply Current 80 mA
Maximum Supply Current 325 mA

E/P Control 0-10V,10K OHMS
1/P Control 4-20 mA , 250 OHMS

2nd-loop Remote

T3220: 0-10V
Sensor Feedback
Electrical Outputs
Monitor Output 0-10V

Logic Output CMOS, TTL, Open-Collector

Pneumatic Inputs

Max. Output PSIG (BAR) Max. Supply PSIG (BAR)

Upto5 (.35) 20 (14)
>5 10 15 (.35-1.03) 30(2.1)
>15 t0 30 (1.03-2.1) 60 (4.1)
Supply Pressure >30 to 100 (2.1-6.9) 165 (11.4)
>100 to 150 (6.9-10.3) 200 (13.8)
>150 to 300 (10.3-20.7) 350 (24.1)
>300 to 600 (20.7-414) 650 (44.8)

Pneumatic Outputs

1,5, 15, 30, 100, 150, 300, 500, 600 PSIG

0.07, 0.35, 1.03, 2.07, 6.9,
10.34, 20.68, 34.47, 68.95 BAR

30" Hg, 150 PSIA (2.1 BAR, 10.3 BAR)
1.25 SCFM (35.4 LPM)
1.25 SCFM (35.4 LPM)

Full-scale Atmospheric
Pressure Ranges

Vacuum Pressure Ranges
Forward Flow Capacity
Exhaust Flow Capacity
Environmental
Operating Temperature
Media-Wetted Materials
Required Accessories

Recommended
Accessories

32-141°F (0-60°C)
Aluminum, copper alloys, nickel, buna-n, silicon, 316SS
6-pin micro cordset

DIN-rail Bracket, Panel Bracket, Power Supply, Control
Knob, Remote Pressure Sensor, External Volume Booster

Group of Companies
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Type 3211 & 3221

Analog Weatherproof Regulators

The Type 3211 single loop and 3221 double loop controllers offer non-bleeding solenoid valve tech-
nology with an integral flow booster that produces forward flows equivalent to standard industrial
electronic regulators or /P converters. The 3211/3221 offers analog monitoring of the output
pressure by a 0-10 VDC signal, plus logic monitor output of the solenoid valves. Many output pres-
sures are available up to 150 psi. A built in air volume booster provides for a forward flow of up to
15 SCFM and a reverse flow (exhaust) of up to 7 SCFM. The double loop (3221) option permits 0-10

VDC feedback from a remote sensor.

Applications include; Machine Automotive, Robotics Control, Web Tension Control, Tire Manufactur-
ing and Testing, Torque Control, Molding and Forming Operations, and Paint Spray.

* Weatherproof Enclosure

* User Selectable Input Signal

* Analog Monitor Output

* Single Loop and Dual Loop Control

Type 3211/3221 Ordering Information

2 1 0 1

Number of Loops
1 1 Loop
2 2 Loop

Logic Output
CM0S

TTL
Open-Collector

o-=

Analog Control Signal
0-10V
1 4-20mA

0 Lower Limit of Output
Pressure

Lower Qutput Pressure

Pressure Units
G PSIG

005 5 PSIG Output Pressure
015 15 PSIG Output Pressure
030 30 PSIG Output Pressure

Upper Limit

Upper Output Pressure

100 100 PSIG Output Pressure
150 150 PSIG Output Pressure

Mounting”
Pipe (in-line)
Manifold-Mount

270

Supply and Output
Ports

(1] 1/4 NPT

1 1/4 BSPT

2 1/4 BSPP

Connector

Options
00  None
14 12 VDC supply

*Order panel bracket and DIN rail clip separately.
For Manifold-Mount (no threads), specify 0 for Supply and Output Ports.

Performance
Electrical Inputs

Type 3211 and 3221

Full-Scale Accuracy 0.5%

Supply Voltage

Stand by Supply Current
Maximum Supply Current
E/P Control

1/P Control

2nd-loop Remote Sensor
Feedback

Electrical Outputs

15-24VDC (12VDC option)
80 mA
325 mA
0-10V,10K OHMS
4-20 mA , 250 OHMS

T3221: 0-10V

Monitor Output
Logic Output
Pneumatic Inputs

0-10V (4-20 mA option)
CMOS, TTL, Open-Collector

Supply Pressure

Pneumatic Outputs

Full-scale Atmospheric
Pressure Ranges

Forward Flow Capacity

Exhaust Flow Capacity

Environmental

Max. Output PSIG (BAR) Max. Supply PSIG (BAR) 8
Up to 5 (.35) 20 (1.4) 'g

>5 to 15 (.35-1.03) 30 (2.1) £
>15 to 30 (1.03-2.1) 60 (4.1) é
>30 to 100 (2.1-6.9) 165 (11.4) o
>100 to 150 (6.9-10.3) 200 (13.8) g
|7}

1o

w

5, 15, 30, 100, 150 psig

0.07, 0.35, 1.03, 2.07, 6.9, 10.34 BAR
15 SCFM
425 LPM

7 SCFM
198 LPM

Operating Temperature
Media-Wetted Materials
Required Accessories

Recommended
Accessories

32-141°F (0-60°C)
Aluminum, copper alloys, nickel, buna-n, silicon, 316SS
6-pin micro cordset

DIN-rail Bracket, Panel Bracket, Power Supply,
Control Knob, Remote Pressure Sensor

MARSH BELLOFRAM 35
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Type 3212 & 3222

Analog Weatherproof Regulators

The Type 3212 single loop and 3222 double loop are non-bleeding electro-pneumatic controller with
flows exceeding those of most compact standard industrial electronic regulators or I/P transduc-
ers. The 3212/3222 offers analog monitoring of the output pressure by a 0-10 VDC signal. Many
output pressures are available up to 150 PSI. Flows to 60 SCFM are possible from the compact
Type 3212/3222 electronic controller with integrated booster relay. A reliable twin solenoid valve
system, with an integral pressure sensor, controls pressures to an accuracy of + .5%. Custom

output ranges are available.

Applications include: Automotive, Industrial Machinery, Web Tension Control, and Tire Manufactur-

ing and Testing.

* Closed Loop Technology

* Integrated Air Volume Booster

e Current/Voltage Command and Monitor Signals
* Compact Unit with Flows up to 60 SCFM

Type 3212/3222 Ordering Information

2 2 0 G 150 P 1 Type 3212 and 3222
Number of Loops Performance Full-Scale Accuracy 0.5%
1 1 Loop Electrical Inputs
2 2 Loop Supply Voltage 15:-24VDC (12VDC option)
2 Stand by Supply Current 80 mA
Logic Output Maximum Supply Current 325 mA
M cmos E/P Control 0-10V,10K OHMS
T TTL
420 mA, 2 HM
o Open-Collector 1/P Control 0 mA, 250 OHMS
Analog Control Signal 2nd-loop Remote Sensor 13222: 0-10V
E 0-10V Feedback
1 4-20mA Electrical Outputs
Lower Output Pressure Monitor Output 0-10V
0 Lower Limit of Output .
Pressure LOgIC Uutput CMOS, TTL, Open-Collector
. Egés“re Units Pneumatic Inputs
m
T Upper Output Pressure Max. Output PSIG (BAR) Max. Supply PSIG (BAR)
2@ 005 5 PSIG Output Pressure Up to 5 (.35) 20 (1.4)
Q 015 15 PSIG Output Pressure Supoly P >5 to 15 (.35-1.03) 30(2.1)
g 030 30 PSIG Output Pressure upply Fressure >15 t0 30 (1.03-2.1) 60 (4.1)
- 100 100 PSIG Output Pressure >30 0 100 (2.16.9) 165 (11.4)
3 150 150 PSIG Output Pressure
] Upper Limit >100 to 150 (6.9-10.3) 200 (13.8)
ﬁ' Mounting Pneumatic Outputs
Pipe (in-li .
P ipe (in-line) Full-scale Atmospheric 2 1k L I i el
Supply and Output
Ports Pressure Ranges 103, 2.07, 6.9, 10.34 BAR
‘1) 1/4 NPT Forward Flow Capacity 80 SCFM (1700 LPM)
1/4 BSPT .
2 1/4 BSPP Exhaust Flow Capacity 15 SCFM (425 LPM)
3 3/8 NPT Environmental
4 3/8 BSPT Operating Temperature 32-141°F (0-60°C)
5 2/8 BS':P Media-Wetted Materials Aluminum, copper alloys, nickel, buna-n, silicon, 316SS
onnector
1 Required Accessories 6-pin micro cordset
Options Recommended DIN-rail Bracket, Panel Bracket, Power Supply,
00 | None Accessories Control Knob, Remote Pressure Sensor
14 | 12 VDC supply

36 MARSH BELLOFRAM

Group of Companies

800.727.5646 www.marshbellofram.com



Type 3215 -

Weatherproof Regulator with Super High Flow I.__*;-mw-"“"

The T3215 High-Flow Pressure Controller utilizes reliable, quick-firing solenoids, an onboard

pressure sensor, and a precision 180 scfm booster to achieve excellent accuracy and stability. \
There are many custom output ranges between 0 and 150 PSIG (1.0 MPa). The T3215 is CE-rated, f
weatherproof, and vibration-resistant. Analog electrical connections include control and monitor
output. Mounting options include in-line and panel.
The T3215 is available with or without pressure monitor and logic outputs (6-pin or 4-pin micro
connector, respectively). The T3215 is also available with a 6-pin DIN 43650 connector.
Differential inputs mean problem-free integration with PLC grounding systems.
3.83"
[Features | f——em
N
* Single Unit-Integrated Controller and Booster | \
* Very High Flow Volume Booster-Greater than i y
200 SCFM I 7%”"
. . | mm
* High Accuracy Control of Air Pressure |
* Low Air Consumption :
* Weatherproof Housing ° I °
* Shock Resistant, Position Insensitive 7.89" ——
200
* CE Approved o : 3.08"
78mm
o ! ~
— | ]
l | I | L S
@ B : "@ Mounting Bracket >
' : ' Part Number 161-800-00
I
vy
I Type 3215
Type 3215 Ordering Information Performance Full-Scale Accuracy 1.0%
215 0 G P 00 Electrical Inputs
Logic Output Supply Voltage 15-24VDC (12VDC option)
M Ccmos Stand by Supply Current 80 mA
T i Maximum Supply Current 325 mA
o BaanLoll Cid E/P Control 0-10V, 10K OHMS
z Ro Logie Dutput I/P Control 420 mA, 250 OHMS
Analog Control Signal /P Contro 14
E 0-10V Electrical Outputs a
[ 4-20mA Monitor Output 0-10V 2
Lower Output Pressure Logic Output CMOS, TTL, Open-Collector g
o Lower Limit o.f Output Pressure Pneumatic Inputs s
Pressure Units Max. Output PSIG (BAR)  Max. Supply PSIG (BAR) '3
G PSIG Upto5 (.35) 20 (14) 6
Upper Output Pressure Suoly P >5 to 15 (.35-1.03) 30(2.1) s
(1’38 o UPPly Fressure >16 t0 30 (1.03:2.1) 60 (4.1) 2
150 150 PSIG >30 to 100 (2.1-6.9) 165 (11.4)
Mounting >100 to 150 (6.9-10.3) 200 (13.8)
P Pipe (in-ine} Pneumatic Outputs
Supply and Output Ports Full-scale Atmospheric 30, 100, 150, PSIG
3 3/8 NPT Pressure Ranges 2.07, 6.9, 10.34 BAR
4 1/2 NPT Forward Flow Capacity 180 SCFM (5100 LPM)
6 3/4 NPT Exhaust Flow Capacity 30 SCFM (850 LPM)
8 ::NPT Environmental
onnector . o o
32-141°F (0-60°C
1 Micro Connector Oper_atlng Temperatu.re . _( ) -
D DIN 43650 Connector Media-Wetted Materials Aluminum, copper alloys, nickel, buna-n, silicon, 316SS
Options Required Accessories 4 or B-pin micro cordset
00 |None Recommended Accessories Panel Bracket, Power Supply, Control Knob A
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External Yolume Boosters

Volume Boosters increase the flow capacity of (Note: minimum output is 2 PSIG). The Z
electro-pneumatic transducers, leading to faster  booster is the Marsh Bellofram Type 75HR. The

response time and increased ability to remain N booster is the Marsh Bellofram Type 79.

at setpoint. Consult the documentation for these products
Low-flow transducers (T3210, T3220, T3510, for more information.

and T3520) can be mounted on the volume The Q@ boosters are ultra-high flow boosters.

booster of your choice. Simply add the booster's  The V booster can be used with vacuum ver-
2-letter code (from below) to the Options field sions of the T3210, T3220, T3510, and T3520.

of the T3000 part number. . )
Flow capacities are for comparison purposes

The RPS sensor can be used with two-loop only. Forward flow is typically measured at 100

transducers (13120, T322X, T3420, and PSIG / 6.9 BAR supply and 80 PSIG / 5.5 BAR

T352X), closing the loop to the booster’s output. Exhaust flow is typically measured at

output and increasing overall accuracy. 5-10 psig / 8.3-6.7 BAR above 20 PSIG
setpoint.

When the distance between transducer and
volume booster is large (e.g., when the trans-
ducer is mounted in a cahinet and the booster is
installed directly at the application), one of the
high-flow transducers (e.g., T3211 or T3512) can
drive the booster over distance.

The X booster is the Marsh Bellofram Type
20EXHR. It utilizes two-stage technology to
maintain setpoint over a wide range of flows

External Volume Boosters

Supply and Maximum Maximum Typical Typical
Part Number Marsgolsstl!::fram _ Output Port Supply Signal and Output | Forward Flow Exhaust Flow
Size (NPT) (PSIG / BAR) (PSIG / BAR) | (SCFM / SLPM) | (SCFM / SLPM)
X2 T20 EX HR b 1/4 150 / 10.3 120 /8.3 14 / 396 10 / 283
X3 Pg. 40 -—= 3/8 150 / 10.3 120 /8.3 14/ 396 10/ 283
s ©
Z2 ;—m__.s;.-} 1/4 250 / 17.2 150 / 10.3 40 / 1133 15/ 425
E Z3 ﬁ TFZ; I;ILFZ{ 3/8 250 / 17.2 150 / 10.3 50 / 1416 15/ 425
Q 1 :
g Z4 - 1/2 250/ 172 150 / 10.3 50 / 1416 15 /425
S
e
5 N3 3/8 400/ 276 200/ 13.8 170 / 4814 31/878
~,
ﬁ' N4 179 1/2 400/ 276 200/ 13.8 200 / 5664 31/878
NG Pg. 43 3/4 400 / 276 200/138 220 /6230 31/ 878
N8 1 400/ 276 200/ 13.8 220 / 6230 31/878
Q6 3/4 300/ 20.7 160 / 1 550 / 15576 220 / 6230
a8 1 300/ 20.7 160 / M 550 / 15576 220 / 6230
QA 1-1/4 300/ 20.7 160 / 1 2200 / 62304 200 / 5664
aB 1-1/2 300/ 20.7 160 / N 2200 / 62304 200 / 5664
ac 2 300/ 20.7 160 / 1 2200 / 62304 200 / 5664
88 MARSH BELLOFRAM 800.727.5646 © www.marshbellofram.com
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Digital Electro-
Pncumatic Transducets

Multiple User Interfaces

(See examples on these pages)

* Analog interface (mA or voltage signal)

* Serial RS-485 (RS-232 and USB via convert-
ers) — use our program or write your own, as
several high tech customers have done!
Control up to 24 addressable units on an
RS485 link. The serial link permits custom-
izing the factory settings to your needs.

 Keypad /display: easily configure the trans-
ducer to your needs

Input and Output Settings

Digital Circuit-Card Regulators

The compact Type 3410 (one-loop) and 3420
(two-loop) Circuit-Card Pressure Regulators are
perfect for size-conscious OEM's, without sacri-
ficing any of the high-end performance normally
associated with full-size |/P’s.

The T3400 can be controlled digitally or with
industry-standard analog control signals (0-10V
or 4-20mA). Industry-standard analog monitor
output signals (0-10V or 4-20mA optional) are
available for user-monitoring of actual output
pressure.

Electrical Connections

With keypad or serial communications, you can
set almost any low and high end points (input/
output points) within the range of the selected
sensor. You are not limited to points on a linear
zero to maximum span 1/0 plot as on other |/Ps
and E/Ps. (For example, if your primary process
settings require an output of 25 PSI at 2 volts
signal and 50 PS/ at 8.5 volts, you can choose
those as your “Cal-L” and “Cal-H” points and the
unit will be linear between those two settings. If
you would like the reverse, then select 50 PSI at
2 volts, and so forth.)

* Capability to change PID
settings to match your system requirements

« Second loop feedback (from a remote sensor)
available. Digital units permit user to add,
delete, or scale the second loop signal.

* Choices of circuit card mounted or weather-
proof factory/field units

* Very wide range of output pressures, includ-
ing vacuum, absolute, and high pressures.

* Monitor output signal options
* Resistant to vibration and changes in orientation
* Multiple mounting options

www.marshbellofram.com 800.727.5646

* Serial RS-485 Connections
* DC Power

* Optional Monitor Qutput, Analog
Setpoint and Remote Sensor Feedback

* Analog Interface

UNIT EXIT MENU

Marsh
Bellofram

Keypad/Display Interface

Selection include: input signal, minimum and
maximum input signal/output values, units in
the display, second loop feedback signal set-
tings, deadband, and proportional gain factor.

A CD with the user manual and a program

to configure and control the serial units is
included with all digital units, including those
with keypad. A small adapter cable is included
to permit removal of the keypad to connect to
a computer PID settings and other functions
not available through the keypad. In effect, this
permits serial communications with the keypad
removed.

Electro-Pneumatics

MARSH BELLOFRAM 389
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Digital User Interfaces

Type 3000 Serial RS-485 User Interfaces

Serial RS-485 User Interface

(RS-232 and USB via converters) * Serial Interface
¢ Analog Interface

User connection to the T3500 serial interface
is made via the 4-pin connector near the top
of the product. The 4N cordset is a required
accessory.

User connection to the T3400 serial interface
is made via the product’s terminal block.
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Type 3410 & 3120

Digital Circuit-Card Regulators

The compact Type 3410 (one-loop) and 3420 (two-loop) Circuit-Card Pressure Regulators are perfect
for size-conscious OEM's, without sacrificing any of the high-end performance normally associated

with full-size |/P’s.

The T3400 can be controlled digitally (via the serial interface) or with industry standard analog
control signals (0-10V or 4-20mA). Industry-standard analog monitor output signals (0-10V or
4-20mA optional) are available for user-monitoring of actual output pressure.

 Small Footprint

* Serial Interface

* Digital or Analog Inputs

e Analog Monitor Qutput

* Single Loop and Dual Loop Control

Type 3410 and 3420 Ordering Information

4 0Ss 0 0

Loops
1 loop
2 2 loops

-

Digital Interface
s Serial RS-485

Analog Control Signal
E 0-10V
1 4-20mA

(RS-232 and USB via converters)

Lower Output Pressure

0 Lower Limit of Output Pressure

Pressure Units

PSIG

PSIG Absolute

Vacuum

Inches of Water Column

S<>o

Upper Output Pressure
001 1 PSIG

005 5 PSIG

015 15 PSIG

030 30 PSIG

100 100 PSIG

300 300 PSIG

600 600 PSIG Upper Limit

Mounting

DIN tray

Panel Mount
Manifold-Mount

v O

Supply and Output Ports
0 1/8 NPT

1/8 BSPT

2 1/8 BSPP

-

(150 PSIG/ 16.3 BAR max output)

Options
00 None
15  15VDC Supply

Type 3410/3420

Type 3410 and 3420

Performance Full-Scale Accuracy 0.5%
Electrical Inputs

Supply Voltage 24VDC (optional 15VDC)
Stand by Supply Current 80 mA
Maximum Supply Current 250 mA

Supply Pressure

1,5, 15, 30, 100, 150, 300, 600 PSIG
0.07,0.35, 1.03, 2.07, 6.9, 10.34, 20.68, 41.4 BAR

30" Hg, 150 PSIA (2.1 BAR, 10.3 BAR)
1.25 SCFM (35.4 LPM)
1.25 SCFM (35.4 LPM)

Atmospheric

Pressure Ranges
Vacuum Pressure Ranges
Forward Flow Capacity
Exhaust Flow Capacity

0-5V, 0-10V, 4-20mA*
0-100% full scale (installed sensor=100%)
Serial RS-485 interface

Addresses a-z available (except p and q reserved).
'r" default*

Analog Setpoint Control
Digital Setpoint Control
Digital Communications

Serial Address

Regulate 1st loop (onboard sensor)

Loop Options or 2nd loop (remote sensor)

Remote Sensor Feedback
Analog Output Source
Analog Output Range
Environmental

0-10V, 0-5V°

0-10V, 0-5V, 4-20 mA, (Forward and Reverse Acting)”
Follow Setpoint, Output Pressure, or Remote Sensor’

Operating Temperature 32-141°F (0-60°C)

Aluminum, copper alloys, nickel,

Media-Wetted Materials bunan, silicon, 31658

* Selectable and configurable via Serial Interface
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Type 3411

Digital Circuit-Card Pressure Regulators

The Type 3411 Circuit Card Pressure Regulator regulates air pressure in proportion to an analog
electrical signal (AUTO) or via an over-ride thumbwheel (MANUAL). The 3411 utilizes a unique
patent-pending LEARN mode to characterize the users specific downstream load. Quiet Valve
Operation produces crisp accurate regulation without the chattering noise typical of other solenoid-

valve-based products.

The Type 3411 is specifically designed for use with spring-return air-duct cylinders in the Heat-
ing, Ventilating, and Air Conditioning (HVAC) industries. Any application involving single-acting
cylinders, valves, or bladders may benefit from the unique advanced features of this product. These
include Vent Hood Control, Damper Control, Instrumentation, and Medical Applications. At just
2.1" / 51mm by 2.8" / 71mm with a height of 1.3" / 33mm, the 3411 is ideal for OEM's and other

space-conscious customers.

* Mounting DIN Tray, Panel, or Multi-Unit Manifold

e Zero Air Consumption at steady state

* Failure Mode upon loss of power: Lock-in-Place or To-Atmosphere

* Available with snap tracks, barbed air fittings, and pressure gauges
* Quiet Valve Operation

* AUTO / MANUAL / LEARN Modes

Type 3411 Ordering Information
M z 0 G 0

Logic Output

Y 4 No Logic Output

Analog Control Signal

E 0-10V

| 4-20mA

Lower Qutput Pressure

0 Lower Limit of Output Pressure
Pressure Units

G PSIG

Upper Limit Output Pressure
15 PSIG

30 PSIG

Mounting

D DIN tray

P Panel Mount

Manifold-Mount
(150 PSIG maximum output)

Supply and Output Ports
1/8 NPT

1/8 BSPT

2 1/8 BSPP

Connector

0 Terminal Block

Options

00 | None

03 | Fail Safe (to atmosphere)

015
030

= O

MARSH BELLOFRAM

Type 3411
Performance Full-Scale Accuracy 1.0%

Electrical Inputs

Supply Voltage 24VDC, 24 VAC
Stand by Supply Current 80 mA
Maximum Supply Current 120 mA

E/P Control 0-10V, 15K OHMS
1/P Control 4-20 mA , 250 OHMS
Electrical Outputs

Monitor Output 0-10V, 0-5V
Pneumatic Inputs

For outputs < 15 PSIG 30 PSIG

For outputs > 15 PSIG 60 PSIG
Pneumatic Outputs

Full-scale Atmospheric 15, 30 PSIG
Pressure Ranges (1.0, 2.1 BAR)
Forward Flow Capacity éﬁisg,%
Exhaust Flow Capacity (13&23?4S|FPFICIA)

Environmental

Operating Temperature 32-141°F (0-60°C)

Aluminum, copper alloys, nickel,

Media-Wetted Materials buna-n, silicon, 3165S

Recommended
Accessories

Manifold, Power Supply, Control Knob, External Volume
Booster, Snap Track, Barbed Air Fittings, Gauge

800.727.5646 www.marshbellofram.com
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Type 3510 & 3520

Digital Weatherproof Regulators

The Type 3510 single and 3520 double loop electro-pneumatic servo pressure controllers combine the
advantages of reliable solenoid valves and digital control. Available with a local keypad programming
option or RS-485 Digital Communications for PLC or PC control. The digital pressure controller is one
of the most precise, accurate, and reliable devices available in the industry today, by giving the user
the ability to set and extract data directly from the transducer with a PC or automation system. With

a forward flow of 1.25 SCFM at 100 PSI, the 3510/3520 can be used alone for many applications or
combined with a volume booster for flows in excess of 2,000 SCFM. Many output ranges are available,
from 29" Hg vacuum to 600 PSIG. Standard accuracy is +0.5% FS or better. A four digit display of the

output pressure is available with the keypad model.

Applications include: Gripper Control, Welding Operations, Actuator Control, Machinery Automation,
Precision Robotics, Tire Production and Testing, Web Tension, Semiconductor Equipment, and Molding

and Forming Operations.

* Single Loop and Dual Loop Control
e Forward Flow 1.25 SCFM at 100 PSI
 Weather Proof Housing

* Digital Display
* Serial Interface
* Digital or Analog Inputs
* Analog Monitor Qutput

Type 3510 and 3520 Ordering Information
5 0 0 P 1

Loops
1 1 loop
2 2 loops

Digital Interface

Serial RS-485

(RS-232 and USB via converters)
P Keypad/display programmer

Analog Control Signal
E 0-10v
1 4-20mA

Lower Output Pressure
0 Lower Limit of Output Pressure (PSIG)

Pressure Units

PSIG

PSIG Absolute

Vacuum

Inches of Water Column

sS<>ro

Upper Output Pressure
001 1 PSIG
005 5 PSIG
015 15 PSIG
030 30 PSIG
100 100 PSIG
150 150 PSIG
300 300 PSIG
600 600 PSIG Upper Limit

Mounting
P Pipe Mount

Supply and Output Ports
(1] 1/8 NPT
1/8 BSPT
2 1/8 BSPP

-

Options

00 None

15 | 15VDC Supply
External Volume Booster: X2, X3, Z2, Z3, Z4,
N3, N4, N6, N8, 06, @8, QA, B, QC, V2, V3:
see chart on page 88

Type 3510/3520

Performance Full-Scale Accuracy 0.5%
Electrical Inputs

Supply Voltage 24VDC (optional 15VDC)
Stand by Supply Current 80 mA
Maximum Supply Current 325 mA

Supply Pressure

Max. Output PSIG (BAR)  Max. Supply PSIG (BAR)

Up to 5 (.35) 20 (1.4)

>5 to 15 (.35-1.0) 30(2.1)
>15 to 30 (1.0-2.1) 60 (4.1)

> 30 to 100 (2.1-6.9) 165 (11.4)
>100 to 150 (6.9-10.3) 200 (13.8)
>150 to 300 (10.3-20.7) 350 (24.1)
>300 to 600 (20.7-41.4) 650 (44.8)

Outputs

1,5, 15, 30, 100, 150, 300, 500, 600 PSIG
0.07, 0.35, 1.03, 2.07, 6.9, 10.34, 20.68, 34.47,68.95 BAR
30" Hg, 150 PSIA (2.1 bar, 10.3 bar)
1.25 SCFM (425 LPM)
1.25 SCFM (198 LPM)
0-5V, 0-10V, 4-20mA
0-100% full scale (installed sensor=100%)
Serial RS-485 interface

Addresses a-z available (except p and g reserved).
'r' default selectable and configurable
via Serial or Keypad Display Interface

Regulate first loop (onboard sensor)
or 2nd loop (remote sensor)

0-10V, 0-5V, 4-20 mA, (Forward and Reverse Acting)
Follow Setpoint, Output Pressure, or Remote Sensor
0-10V, 0-5V

Atmospheric Pressure
Ranges

Vacuum Pressure Ranges
Forward Flow Capacity
Exhaust Flow Capacity
Analog Setpoint Control
Digital Setpoint Control
Digital Communications

Serial Address

Loop Options

Remote Sensor Feedback
Analog Output Source
Analog Output Range
Environmental

32-141°F (0-60°C)
Aluminum, copper alloys, nickel,
buna-n, silicon, 316SS

Operating Temperature

Media-Wetted Materials
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Type 3511 & 3521

Digital Weatherproof Regulators

The 3511 offers solenoid valve technology with forward flow equivalent to standard industrial
electronic regulators or |/P transducers. Available with local keypad programming option or RS-485
Digital Communications for PLC or PC control. Dual solenoid valves with internal pressure sensor
and advanced microprocessor control. A built-in air volume booster provides the 3511 with forward
flow up to 17 SCFM. Proportional - Integral - Derivative (PID) control. Ranges from 0 to 150 PSIG.
Reverse flow (exhaust) of up to 7 SCFM. The double loop (3521) option permits 0-10 VDC feedback
from a remote sensor. The keypad is available with a four digit display of the output pressure.

Applications include: Gripper Control, Welding Operations, Actuator Control, Machinery Automation,
Precision Robotics, Tire Production and Testing, Web Tension Semiconductor Equipment and Mold-

ing and Forming Operations.

« Serial Interface

* Digital or Analog Inputs

* Analog Monitor Output

* Single Loop and Dual Loop Control
e Forward Flow up to 17 SCFM

* Digital Display

* Weather Proof Housing

Type 3511 and 3521 Ordering Information

5 1 o P

1

Performance
Electrical Inputs

Type 3511/3521

Full-Scale Accuracy 0.5%

Loops
1 loop
2 loops

Digital Interface

Serial RS-485

(RS-232 and USB via converters)
Keypad/display programmer

Analog Control Signal
0-10V
4-20mA

Lower Output Pressure
Lower Limit of Output Pressure

So

Pressure Units
PSIG
Inches of Water Column

005
015
030
100
150

Upper Output Pressure
5 PSIG

15 PSIG

30 PSIG

100 PSIG

150 PSIG Upper Limit

m
@
]
[
o
?
T
5
o
c
3
2
=
)
«

Mounting”
Pipe Mount
Manifold-Mount

Supply and Output Ports
1/4 NPT

1/4 BSPT

1/4 BSPP

94 MARSH BELLOFRAM

*Order panel bracket and DIN rail clip separately.
For Manifold-Mount (no threads), specify O for Supply and Output Ports.

00
15

Options
None
15VDC Supply

Supply Voltage

Stand by Supply Current
Maximum Supply Current
Supply Pressure

24VDC (optional 15VDC)
80 mA
325 mA

Outputs

Max. Output PSIG (BAR) Max. Supply PSIG (BAR)

Up to 5 (.35) 20 (1.4)

>b to 15 (.35-1.0) 30 (2.1)
>15 to 30 (1.0-2.1) 60 (4.1)
> 30 to 100 (2.1-6.9) 165 (11.4)
>100 to 150 (6.9-10.3) 200 (13.8)

Atmospheric Pressure
Ranges

Forward Flow Capacity
Exhaust Flow Capacity

Analog Setpoint Control
Digital Setpoint Control
Digital Communications

Serial Address

Loop Options

Remote Sensor Feedback
Analog Output Source
Analog Output Range
Environmental

5, 15, 30, 100, 150 PSIG
0.35, 1.03, 2.07, 6.9, 10.34 BAR
15 SCFM (425 LPM)
7 SCFM (198 LPM)
0-5V, 0-10V, 4-20mA
0-100% full scale (installed sensor=100%)
Serial RS-485 interface

Addresses a-z available (except p and g reserved).
'r" default selectable and configurable
via Serial or Keypad Display Interface

Regulate first loop (onboard sensor)
or 2nd loop (remote sensor)

0-10V, 0-5V, 4-20 mA, (Forward and Reverse Acting)
Follow Setpoint, Output Pressure, or Remote Sensor
0-10V, 0-5V

Operating Temperature

Media-Wetted Materials

Group of Companies

800.727.5646

32-141°F (0-60°C)

Aluminum, copper alloys, nickel,
buna-n, silicon, 316SS
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Type 3512 & 3522

Digital Weatherproof Regulators

The Type 3512 single loop and 3522 double loop are single units - integrated controller and booster.
The 3512/3522 offers solenoid valve technology with forward flow exceeding those of most stan-
dard industrial electronic regulators or |/P transducers. Available with a local keypad programming
option or RS-485 digital communications for PLC or PC control. Many output pressure ranges are
available up to 150 PSI. With a reliable twin solenoid valve system, and an integral pressure sen-
sor, an accuracy of + 0.5% is obtainable.

Applications include; Gripper Control, Welding Operations, Actuator Control, Machinery Automation,
Precision Robotics, Web Tension, Semiconductor Equipment, Molding and Forming Operations and
Tire Manufacturing and Testing.

* Serial Interface

* Digital or Analog Inputs

* Analog Monitor Output

* Single Loop and Dual Loop Control
e Forward Flow up to 60 SCFM

* Digital Display

Type 3512/3522

Performance Full-Scale Accuracy 0.5%
Electrical Inputs
5 2 Y P 1 Supply Voltage 24VDC (optional 15VDC)
Loops Stand by Supply Current 80 mA
; ; :2:28 Maximum Supply Current 325 mA
Supply Pressure
2 Max. Output PSIG (BAR) Max. Supply PSIG (BAR)
Dig.ital Interface Upto 5 (.35) 20 (1.4)
S (Slgg-aZI;;Sa-l:giJSB via converters) >5 10 15 (.35-1.0) 30(2.1)
P Keypad/display ISDIEIEY >15 t0 30 (1.0-2.1) 60 (4.1)
E ﬁ';;{;’g Control Signal >30t0 100 (2.16.9) 165 (11.4)
I 420 mA >100 to 150 (6.9-10.3) 200 (13.8)
Lower Output Pressure Outputs
0 Lower Limit n'f Output Pressure Atmospheric Pressure 30, 100, 150 PSIG 8
Pressure Units Ranges 0.35, 1.03, 2.07, 6.9, 10.34 BAR -
G PSIG Forward Flow Capacity 60 SCFM (1700 LPM) £
Upper Output Pressure - 5
030 30 PSIG Exhaust Flow Capacity 15 SCFM (425 LPM) g
100 100 PSIG Analog Setpoint Control 0-5V, 0-10V, 4-20mA q‘;
150 150 PSIG Upper Limit Digital Setpoint Control 0-100% full scale (installed sensor=100%) E
Mounting Digital Communications Serial RS-485 interface %’
P Pipe Mount Addresses a-z available (except p and q reserved).
Supply and Output Ports Serial Address 'r' default selectable and configurable
0 1/4 NPT via Serial or Keypad Display Interface
2 e oy e v
3 3/8 NPT Remote Sensor Feedback 0-10V, 0-5V, 4-20 mA, (Forward and Reverse Acting)
= g/g 2:::; Analog Output Source Follow Setpoint, Output Pressure, or Remote Sensor
3 £ Analog Output Range 0-10V, 0-5V
1 Environmental
Options Operating Temperature 32-141°F (0-60°C)
5 | 15 V0t sumy Media Wetted Materials e e
www.marshbellofram.com 800.727.5646 MARSH BELLOFRAM 95
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Dimensional Drawings

DIN Tray Mount

(3100, 3400)

[ 3.540

(3100, 3400)

eswssied O

280" | |3

| |
ooy | 1)
Pl

51mm 27mm 0.08"
2.2mm
0.54" ' 0.54"
14mm  14mm

.

Manifold Mount

(3100, 3400)

%X I I
e Jsssisss L lL ] tH [
- = — = H R
4.05" s = = =
103mm | | | |
| o [ o []
) )
1.87"
48mm @ @
1.25"
& @
SUPPLY EXHAUST
v OUTPUT OUTPUT
2.00"
51mm

.

Flush Panel Mount T3100, T3111

e — o_ ]
j [ il
|

High-Pressure Units (>150 PSIG) T3111, 3410 and 3420
High Pressure (>150 PSIG / 10.3 BAR) units
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ne 3100 and 3400 Series Manifold Block ( 7 Station Manifold Shown)

( 7 station manifold shown)

25
[6.35]

—

Manifolds are available in
2 to 10 stations.

25
<~ 6.35)

2X ©.21 [95.41] THRU

2.375 [9.52] C BORE\

in

% ‘®@ ‘0 ‘® ‘© ‘o J?
6 ® © ® ® © © 6 n
_EB_O_ _69_0 @ [e] @ [e] @ o) @ O @ [e]

I To calculate the overall
length “L" of the manifold
use the following formula:

[mn]

1.08
[27.49]

1.16 1.224
[29.51]— —[31.086] TYP

1/8 NPT TYP

L=2X 116 +(S-1) X 1.224

Where S = the number of
manifold stations

EXAMPLE: 7 Station Manifold:

ﬂ}oé o o 0o 0! of

L=2X116+(7-1) X 1.224

1.25
[31.75)

L =9.664 in. [245.47 mm]

1/8 NPT TYP
BOTH ENDS
OF MANIFOLD

1.16 1224
[29.51) [31.086] TYP

Mounting
DIN Tray

Panel

Multi-Unit Manifold

Weatherproof Regulator Mounting Options

The Type 3200 and 3500 regulators can be mounted in-line or by
brackets which are available separately (DIN-rail bracket — 010-
115-000; Panel bracket — 010-135-000). Bracket mounting holes
(2 X 8-32 UNC 2B X 0.375"/9.5mm deep minimum) are available
on the rear and right faces (when looking at product with IN/OUT

Product Configuration
Product mounted in DIN Tray

Product configured for panel mounting

Product configured for multi-unit manifold mounting

Accessories
None
For ‘flush” mounting, order Flush Mount Bracket
(161-520-00) separately

Order Multi-Unit Manifold (350-110-XX) separately.
XX = # stations.

Low-Flow Weatherproof T3210, T3220, T3510, T3520

2.25"

57mm

flow from left to right) and also on the bottom of the medium-flow 5%‘:’“
booster (shown in diagram).
}D DUAL OUTPUT PORTS
1/8-27" NPT (Rear) &
<30 1/4" NPT (Bottom)
‘2‘ |2| [134.75]
A
b~ SUPPLY PORT
1/8-27 NPT
b EXHAUST PORT
& = = 10-32 UNF-2B
! ] 0375' TYP | ‘
: 0.637
i o
Q I Pressure Range
o—H o "A" Dimensions "B" Dimension
V + + >
UQU 1350 Inches mm Inches mm
@ @ 31.75] 0-165 PSIG 3.46" 88 mm 0.285" 7.2 mm
1L L i 0-350 PSIG 3.87" 983mm 071"  18.0mm
Y ) [ Y U 0-600 PSIG 543" 138 mm 0.71" 18.0 mm )
J
MARSH BELLOFRAM
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Medium-Flow Weatherproof T3211, T3221, 3511, 3521

Manifold Mount T3211, T3221, 3511, 3521

2.25"

11.5mm
0.175—»1
4mm \

mm
. Do
0.55" 3.5"
14mm .
| Output Port | 89mm
| 1/4-18" NPT ©®@
] (Rear Face) »
| I
| ! é _—(fl)—_
I :[D Supply P f“ ——0.55"
: 4.99" 1/2‘-)’1)8)/ ort po € L1Amm
| | | 127mm* A NPT
- | 111"
+$} _: I% —b -0 28mm
! ! Supply
2.22" .\ 5 -
56mm T N 2.0 4 X 8-32 UNC-2B
| 1.35" ’/ 51mm X 0.20 DEEP
| 34mm — -
|- 0.69
P — - P— = 057" o ET"‘ _[‘—J 11"
2.12" 2.42" 14.5mm 0.55 28mm
54mm 2X8-32UNC-2B  54mm 14mm
X 0.375 DEEP MIN
. Gauge Port
* High Pressure (>300 PSIG) 1/8-27" NPT g Output
& DeviceNet Units are 6.35" tall (Right Face) mm
0.75"
19mm
|\ J | J

High -Flow Weatherproof T3212, T3222

2.25"

2X 8-32 UNC 2B— |

5.64" X0.375"/9.5 mm 20 — + — — - —+—
143 mm Deep Min \b(# T _?_ K3 (1} | '61)_
i - |

}

|
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1/4" - 18 NPT_| 2.88"
or 3/8' - 18 NPT %762mm 1/4' — 18 NPT_| 73mm
1/4" = 18 NPT— : or 3/8"- 18 NPT 14 — 18 NPT
B >~< }
0.98" 0.98" | 0.94' |
24.9 mm 24.9 mm | 23.8mm I
| _+_ _ |
0.39" | ggs ! — T
Output Port 98 196 mm % Supply Port Output Port Output Port 1.9 mm
* High Pressure (>300 PSIG)
& DeviceNet units are 7.187" tall.
|\ J
98 MARSH BELLOFRAM 800.727.5646 © www.marshbellofram.com

Group of Companies



Remote Pressure Sensotrs

(RPS)

The RPS is designed for connection to the T3000's 2nd loop input. When used to monitor pressure
at the output of an external volume hooster, or directly at the user’s remote application, the RPS
sensor increases overall accuracy and speed of response to downstream changes.

Pressure ranges from vacuum to 1000 PSIG / 69 BAR are available. RPS outputs (0-10V or 4-20
mA) are field-adjustable. 4-20 mA versions require 12-24 VDC external power, while 0-10V ver-
sions require 15-24 VDC. The RPS weatherproof housing is 1.8" / 46mm wide X 2.6" / 66mm tall
(for pressures above 300 PSIG / 20.7 BAR, extended height housing is required). The RPS can be
directly mounted to the application with its male 1/4 NPT pneumatic connection.

Temperature range is 0-50°C.

Part Numbers: RPS 0GXXX YYYY 2z
XXX = upper end of pressure range (e.g., ‘030’ for 30 PSIG)’

YYYY = electrical output (‘0E10" for 0-10V or ‘4120° for 4-20 mA)
ZZ = length of wiring ("W’ for 3' or ‘W6’ for 6')

Sensor Wiring Diagrams

*Full scale ranges:

1,5, 15, 30, 100, 150, 500, 1000 PSIG OE10
0.07,03, 10, 2.1,6.9, 10.3, 34.5, 69 BAR oy ) .
Vacuum (29" Hg) Signal Output (white) =
Common Ground (bfack) T
4120 Model

SINK

V+ Supply (red) DL 12-24 VOC

Ground (black) D_T

N
OR

Cable Applications

(Serial Communication Cable)

RS232 - RS 485
Connector

Input

6P Cable
(All Models)
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Cordselys

DC Power and Analog I/0 Serial RS-485

Required on all T3200 and T3500 transducers. Required on all T3500 Serial RS-485 transducers.
Single-ended cordset with 6-pin female M12

. Single-ended cordset with 4-pin female
micro-style connector.

nano-style connector.

Length of Wiring Part Number Length of Wiring Part Number
3'(0.9m) 122:004-08 6.5' (2m) 122-000-00
6' (1.83m) 122:004-09 16.5' (5m) 122-000-01
12' (3.66m) 122-004-10 //

20' (6.10m) 122-004-11 | .. I

DC Power and Analog I/O
Required on Z-option Type 3215. c
ordsects

Single-ended cordset with 4-pin female M12
micro-style connector.

Length of Wiring Part Number
3'(0.9m) 122-004-04
6' (1.83m) 122-004-05
12' (3.66m) 122-004-06
20' (6.10m) 122-004-07

Converters

RS-232 Converter
Converts T3400/T3500 Serial RS-485 interface to RS-232. Part Number: 160-700-00.

USB Converter

Used in combination with RS-232 Converter, allows connection of T3400 or T3500 Serial
to USB port. Part Number: 160-710-00

Power Supplies & Control Knobs

A pair of 15VDC circuit-card power supplies is standoff mounted. AC power cords are included. The ZMS-
available for integration of Type 3000 transduc-  JR has a 3.6" / 91mm X 3.1" / 79mm footprint and is 2.6"
ers into 120VAC systems. The ZMS-JR powers / 66mm high when mounted in its DIN tray; the ZMS15-2
a single Type 3000; the ZMS15-2 powers up is 5.4" / 137mm X 3.1" / 79mm and 2.7" / 69mm.

to two. In addition, the ZMS15-2 can control a
pair of Type 3000 transducers with 0-10V when
combined with the P1 Control Knob. Part Number

The ZMSJR is rated at 375 mA maximum ZMSJR Powers one Type 3000 501-200-04

output; the'ZMS15-2 at 750".]A' Connactions ZMS15-2  Powers and Controls two T3000's 501-200-00
are made via removable terminal blocks. Both

power supplies are short circuit protected, and P1-3 Control Knob with 3' (0.91m) wiring 504-100-00 _
mounted in trays for easy DIN rail mounting. P16 Control Knob with 6' (1.83m) wiring 504-100-01
The ZMSJR {without DIN tray) can also he P12 Control Knob with 12' (3.66m) wiring 504-100-02

MARSH BELLOFRAM 800.727.5646 www.marshbellofram.com
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Applications

Doctor Blade Control

Doctor blades are used through-out the paper process to remove water and
contaminants from the roll. The use of a double-acting cylinder (or bladders
or bellows) on each end of the roll, with two T3512’s controlling the position
of each cylinder, increases the positioning accuracy of the doctor blade.

k ROLL

DOCTOR
BLADE

DOUBLE-ACTING
CYLINDER

CONTROLLER

Web Tension

A web-tensioning system serves as a kind of shock absorber, keeping the
web at the same tension no matter what the roll size. The T3522 utilizes
closed-loop feedback from the dancer arm, to adjust pressure delivered to the
pneumatic brake, keep the dancer arm at the desired position, and maintain
the desired web tension. The two-loop capability of the T3522 frees up the
Controller for other tasks.

PNEUMATIC BRAKE

DANCER ARM

REGULATED

PRESSURE POTENTIOMETER

CONTROLLER

Web Caliper (Thickness

In the calendar section of the paper machine, the T3512 regulates pressure
delivered to an air cylinder (or bladder or bellows) to regulate the thickness
of the paper. The calendar section consists of calendar stacks with a reel de-
vice for winding the paper onto a reel as it leaves the machine. The calendar
finishes the paper by smoothing it to the desired finish, thickness, or gloss.

)

WEB
ROLLING 13512
DIAPHRAGM y
AIR CYLINDER
OO0
PRESSURE

1 CONTROLLER

Tire Molding

During the vulcanization stage of tire making, a green tire is molded into a
finished tire — ready for testing, inspection, and shipment. Tight control of
pressure and temperature is absolutely critical to the making of high-quality
tires. This requires valves for steam, cold water, and air pressure, as well as
devices to monitor pressure and temperature. In the illustration, the T3510P
1/P is mounted in the cabinet with the PLC, to locate all the electronics in a
single location. The T79V volume booster provides the flow capacity to open
and close the valve rapidly, as well as a ‘tunable’ integral needle valve to
provide stable operation.

Other products used in tire molding include filter-regulators (T51), regulators
(T70 and T78), and Positive-Bias Relays (T72).

PLC

T3510P

SENSOR
(PRESSURE OR
TEMPERATURE)
STEAM OR
COLD WATER TOMOLD

VULCANIZATION

Valve Control

Valves are used throughout the paper-making process to control the flow

of water, steam, pulp, and chemicals. Valves are found in Water Treatment
facilities (both incoming and outgoing), as well as Power Generation facili-
ties. Some paper mills install steam-shower valves after the dryer section to
control paper curl.

Valves can be actuated by Valve Positioners, |/P Electro-Pneumatic Transduc-
ers, or both. In the example below, the Type 3210 is used to regulate the
amount of water (or other fluid) passing through a valve. The T3210 receives
a control signal from a Programmable Logic Controller and regulates the speed
and position of the valve actuator. The T79V Volume Booster increases valve
opening/closing speed by increasing dramatically the amount of compressed
air being fed to the actuator. Other products used in valve control include
Filter-Regulators (T50 and T51), Regulators (T70), Positive-Bias Relays (T72),
P/1 Transducers (T5000), and pressure gauges.

13210

T79Vv

SPRING-RETURN
/ ACTUATOR
FLOW OR TEMP
SENSOR

I 1
—d

WATER
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Edge-Guiding and Web-Break Detection

The Controller uses feedback from an infrared edge detector to control
horizontal web position. The T3512 controls the extension of a cylinder (or
bladder or bellows) which moves the web from side to side. In the event of
a web break, the output of the edge detector signals the Controller to begin
remedial action. The T1000 (or T1500) supplies a steady stream of air to
keep the edge detector’s sensing elements free of contamination.

INFRARED

ROLLING
DIAPHRAGM.
AIR CYLINDER

REGULATED
PRESSURE

Using a Web Sensor and Type 3221

As the web position varies, the web sensor detects the change and feeds a
signal back to the Type 3221 Pressure Controller. The Type 3221 then applies
pressure to the cylinder to compensate for the shift in web position. The
ZMS15-2 Power Supply provides both the command signal and the supply
voltage that sets the initial web position while allowing for adjustments.

Sidewall Grinding

Using the Type 3212

A Type 3212 provides pressure control in a tire sidewall grinding application.
A command signal is channeled through a ZMS15-2 Power Supply which
feeds the command signal as well as the 15 volts DC supply voltage to the
Type 3212. A gauge monitors the downstream pressure of the Type 3212,
with a relief valve to protect against over pressurization.

110 VAC
Command Sidewall
Signal Grinder
ZMS15-2
i
—
T-3212 Process
H Relief Gauge
H Valve
Supply r
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Most manufacturers run finished tires through a battery of tests and inspec-
tions. To minimize total testing time, multiple tires must be inflated and
deflated very rapidly, with pressure held constant during the testing.

In the illustrated example, the PLC begins the test by sending a setpoint to
the T3220 electronic pressure controller. The T20 pre-amplifies the flow of the
T3220, to provide tight responsive control of pressure delivered to the High
Flow Booster. The T3220 and T20 can be ordered as a single integrated unit.

The High Flow Booster is selected based on the size and number of tires to
be tested. Marsh Bellofram has a full range of flow boosters up to 2" port
size and 2000 SCFM / 56640 SLPM.

In order to maintain the highest accuracy, the RPS pressure sensor is
mounted close to the tire. The T3220’s two-loop capability allows it to close
the loop with the downstream sensor, freeing up the PLC for other things.

RPS PRESSURE SENSOR

13220
I/P
PRECISION QRC
FLOW BOOSTER HIGH FLOW TIRETESTING
BOOSTER MACHINE

Hot Stamping Force Control

Using the Type 3211

The Type 3211 pressure controller applies pressure to the cylinder to develop
a force for the hot stamping operation. In this configuration, the ZMS15-2
Power Supply provides both the command signal and supply voltage neces-
sary to control the Type 3211. A programmable controller may also supply
this command signal.

ZMS15-2
:Qé
== 110 VAC
T-3211 =
SUPPLY E DIRECTIONAL
- CONTROL VALVE
.0 |} | I
2O (s
e [F— [ F—o

»

800.727.5646 www.marshbellofram.com

Group of Companies



Air Over Oil Speed Control
Using the Type 3211

Surface Winding Control
Using the Type 3110

The Type 3211 varies the cylinder speed by varying the pressure in the air over
oil tanks. The ZMS15-2 Power Supply provides both the command signal and
the supply voltage to the Type 3211. The output pressure, through a directional
control valve, controls the speed at which the cylinder extends and retracts.

ZMS15-2
COMMAND 4 110 VAC
SIGNAL
T3211

SUPPLY
P . ©

1

BN |

Adhesive Dispensing

Using the Type 3511

As the roll diameter and the cylinder position change, the feedback arm
moves the rotary potentiometer. This rotary potentiometer output changes
the regulated output pressure of the Type 3110 to control the pressure to the
surface wind cylinder.

SURFACE WIND
CYLINDER

ZMS15-2

Surface Mount Force Control

Using the Type 3210

The Type 3511 pressure controller, after receiving its signal from the PLC,
applies air pressure to the glue pot. This in turn controls the glue pressure
and flow to the automatic glue dispensing machine. A sensor in the auto-
matic glue dispensing machine provides feedback to the PLC for fine tuning
of the application.

|

SUPPLY ™=

Electronic Control of Vacuum Through Pressure

Using the Type 3210

The Type 3210 can be calibrated to operate in both the vacuum and pressure
ranges. The ZMS15-2 Power Supply provides the Type 3210 with the com-
mand signal and supply voltage. Supply pressure is routed to both the vacu-
um generator and the Type 3210 with an on-off switch in front of the vacuum
generator. The Type 3210 then can regulate both vacuum and pressure to the
chamber. A compound gauge monitors the pressure in the chamber.

The Type 3210 Pressure Controller can provide precise control of force for
automated placement of surface mount IC’s. In this application, an SMD
Machine Controller sets the pressure for each chip placement.

O
(o]
(o]
SMD
CONTROLLER
T-3210
SUPPLY >
PLACEMENT
CYLINDER
(7]
]
-
2 :
£
&/ 3
=
o
(-]
=
8
ZMS15-2 P
D INPUT o
T-3210

E‘HOW—\C

CHAMBER
/™

SUPPLY
)

VACUUM SOURCE

%

L
T

VACUUM
GENERATOR
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Electronic Control of Vacuum Liquid Level Control

Using a Type 3110 Using the Type 3521
The Type 3110 is used to control pressure to a vacuum process chamber. The ultrasonic sensor provides feedback to the Type 3521 for controlling the
A control potentiometer channels the command signal through a ZMS15-2 liquid level of an ink tank. The liquid level setpoint is controlled by the PLC by

Power Supply to operate the Type 3110. A vacuum gauge is used to monitor varying the command signal to the Type 3521.
the regulated vacuum from the Type 3110.
ZMS15-2
E’ PLC
: I
110 E 333
AC

\ CONTROL

POT
T-3521
VACUUM AIR MOTOR
VACUUM GAUGE
SOURCE Y I .
SUPPLY =&

VACUUM CHAMBER

Automated Pressure Switch Calibrator

Using a Type 3510

The Type 3110 is used to control pressure to a vacuum process chamber.
A control potentiometer channels the command signal through a ZMS15-
2 Power Supply to operate the Type 3110. A vacuum gauge is used to
monitor the regulated vacuum from the Type 3110.

ULTRASONIC
SENSOR

INK TANK

[ ][]
(XeXeXoXe)

e Clamping Force Control
00000 Using the Type 3510
This circuit provides an adjustable control of clamping force that is directly
proportional to the tension of the material being stretched by the servo
SUPPLY motor. The initial clamping pressure is set by the process controller and as

the servo motor applies tension to the material being tested, the load cell's
output signal commands the Type 3510 pressure controller to increase the
clamping force.

PRESSURE

SWITCH

m
o PROCESS CONTROLLER
o Control of High Flow, Low Pressure
) . ) 1
o Control of High Flow, Low Pressure with the Type 3220
é The Type 3220 provides closed loop control of a gas control valve. The
=8 ZMS15-2 provides both the command signal and supply voltage to the Type
;f.._ 3220. The output pressure of the Type 3220 is used as the pilot pressure to
1 the gas control valve. An RPS remote pressure sensor monitors the output '-COE/?_[E
pressure of the gas valve and provides feedback to the Type 3220.
ZMS15-2 *-H‘ l
E @ CONTROL ' MATERIAL [—l
110 P il L ELECTIC
VAC N\NN] SERVO
MOTOR
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Accessories

Value Series Gauges

Diaphragm Seals

Pressure Indicators

kP2 110
p3i
o 9
MARSHALLIONWH

Accessories
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m“"h“lltown Accuracy

ASME Grade B = +3/2/3%
Value Series Gauges (2% of range across middle half of scale)
Case Material Steel, black painted
Tube and Socket Copper alloy

* ASME Grade B Accuracy Movement Brass
* Extra Savings with Quantity Pricing Ranges 15 to 160 PSI
* 4 Standard Mounting Options: Dial Standard
LM, CB, Right and Left Dual scale PSI and kPa standard

Dial Black markings on white
Pointer Aluminum, black painted
Window Flat plastic with steel friction ring

Marshalltown Value Series are the most eco-
nomical, general purpose gauge in the Marsh
gauge line. Suited for use with water, oil, air,
gas, and other non-corrosive media. Typical

applications include FRL's, compressors, pumps, MARS HA TOWN

boilers, regulators, dryers as well as commer- a‘ue 6@“@5
cial and industrial equipment.

Marshalltown Value Series Standard Ranges and Part Numbers

Size 112" 2"

Mounting LM CB Right Left LM CB LM CB
Connection NPT 1/8 178 178 178 174 1/4 18 18
0to 15 PSI GG1515C8

0to 30 PSI GG1530L8 GG1530C8 66153068 GG1530F8 G62030L4 GG2030C4 662030L8 662030C8
0to 60 PSI GG1560L8 GG1560C8 GG1560G8 GG1560F8 GG2060L4 GG2060C4

0 to 100 PSI GG15100L8 GG15100C8 GG20100L4 GG620100C4 6620100L8 620100C8
0 to 160 PSI GG15160L8 GG15160C8 GG20160L4 GG20160C4 G620160L8 (6620160C8
0 to 200 PSI GG615200C8 GG20200C4 6620200C8
0 to 300 PSI 6620300C9

Diaphragm Scals

Features

Diaphragm seals are isolation devices which separate pressure gauges and other instru-
ments from the process media while allowing the

instrument to measure the process pressure. The service life of the instrument is greatly
extended, because it is protected from corrosion, clogging, freezing, and pulsation.

Liquid Fillings

The selection of the fill depends on the temperature expected in any given application.
Temperature ratings for available fillings are listed below.

Diaphtagmiscals

Glycerine 0to400°F d and Calibra
Silicone -40t0 600°F
mcdel Ba 498 Gauge Protector with Rubber Diaphragm Seal
p Model B8498 Ordering Info
The Model B8498 Gauge Protector is designed B8498
for extremely high volume displacement. \ ¢ > A Assembly
Ideally suited for gauges and instruments with w S N Conmecton 22 1/4 |
operating pressures up to 200 psi and vacuum Brass Insert B Diaphragm
applications. Available in 1/4 NPT threaded .I 7 Diaphragn [ 3 Nitrile
connections and chrome plated zinc construc- - : 4 Fluorocarbon
tion. A 3/8" flush plug is standard in the o % 5 Neoprene
process side housing. e ———g Fill
——— '
Filled and calibrated to gauges only. - cyécNng 0 | NoFill
}4 onnection S %JL G Glycerine
B CamisiNC S  Silicone
MARSH BELLOFRAM
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mOdel I 2000 Mini Serviceable Rubber Diaphragm Seal

:
T ]
The Model 12000 Serviceable Mini Diaphragm \ 8 e 1000 ]ﬁ 12000 Upper Housing
Seal is designed for gauges and instruments \' ) 22 VA | ai6ss
with operating pressure to 2500 psi with : #\}PT 24 12
stainless and 500 PSI with PVC models. Ideally version gi ]j‘z‘ PVC
suited for small applications and corrosive ) ‘/1»“I<I€T Lower Housing
installations. The optional ‘Easy Clean Out’ = version 22 LT
feature allows the removal of the process side & 24 12
housing without losing the instrument side fill 3 . U . g‘zl }721 PVC
fluid. Fill/bleed screw port in the instrument f . Diaphragm
side housing, and stainless steel build screws ] ot §?§ 3 Nitrile
are standard. e 116" 4 Fluorocarbon
s NPT 5 Neoprene
Filled and calibrated to Gauges only. V?ff/“’ﬂ” Easy Clean Out
7, NPT o None
version 2 Clean Out
Fill
J J O | NoFill
G | Glycerine
S | Silicone

Illodel 13000 i/ 2 wetdea Diaphragm Seal

Model 13000 Ordering Info

The Model 13000 Mini Welded Seal is 13000 _
designed for 2" to 3-1/2" bourdon tube gauges 22 U?/'Zer H;;g;'s"g
with a minimum pressure of 100 PSI. The Lower Housing
maximum operating pressure is 2000 PSI at 22 "
100°F. Available in all 316 SS or Hastelloy C 24 1y 1688
process housing and diaphragm. 1.5" HEX 42 1 -
. . = 44 17
Filled and calibrated to gauges only. /E Diaphragm
1 316SS
N 2 Hastelloy C
?::: Fill
— 0  NoFill
15" G | Glycerine
S  Silicone

mOdel I sollo All Welded Diaphragm Seal

Model 13040 Ordering Info
13040

Upper Housing
22 /4
24 ” 316SS
Lower Housing
22 1/4
24 12
26 4
28 1
42 1/4
44 i Hastello
46 34 y
48 1
Diaphragm
1 316SS
2 Hastelloy C
L Flush Connection
0 None
2 /4
Fill
O | NoFill
G | Glycerine
S | Silicone

The Model 13040 All Welded Seal is designed .'
for 2" to 4-1/2" bourdon tube gauges with pres- |
sure ranges from vacuum to 1000 psi. Available
in all 316SS or Hastelloy C process housing and
diaphragm, with threaded connections. Optional
flushing connections also available.

316SS

Filled and calibrated to gauges only.

2.5" HEX

1.66"

www.marshbellofram.com
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Model 140410

Removable Diaphragm Seal

The Model 14040 Removable Diaphragm Seal
is a welded diaphragm-to-upper design allowing
the upper housing to be removed with the
instrument in place without loosing fill. An
interlocking feature is used to assure alignment
of the upper to the lower housing. Available in
threaded connections for pressures vacuum to
2500 PSI. Fill/bleed port screw in the upper

is standard and an optional flush connection is
available.

Filled and calibrated to gauges only

Hand Held Digital

14040

Model 14040 Ordering Info

12
14

Upper Housing

174
” Steel

22
24

/4
1”2 316SS

| INST CONN

[

]
7

Pressute Indicator

* Converts Pressure Input to LCD Digital
Readout

* High Accuracy in Lightweight, Portable
Package

* State of the Art Semi-Conductor

Marsh Instruments offers the Handheld Digital

Pressure Indicator and Calibrator ideal for cali-

brating DP cells, |/P’s and P/I's. The indicator

tests installed instruments and transmitters,

verifies operation and settings of valves and

switches, detects system leaks, and is used for

other testing or maintenance applications.

Pneumatic Range

Range: -14.7 to 200 psig; with corresponding
inches of water column and inches of mercury

Wetted Material
Brass fitting, silicone wafer diaphragm, suitable
for instrument air (clean and dry) or any clean,
non-conductive fluid

Pressure Fitting

516" quick-connect tube fitting standard, with
mating nickel-plated brass locking quick-connector
and 8" of 1/4" 0.D. plastic tubing.

Display

3-1/2 digit LCD, 172" high black numerals on
light background, with polarity and low battery
indicators

108 MARSH BELLOFRAM

Accuracy

+0.5% of reading +1 count, must be zeroed at
barometric pressure

Temperature

Calibration range: 50°-90°F.

Operating range: 30°-130°F.

Effect of temperature outside calibration range
is +0.01% per degree F

Power

Internal: 9-volt transistor battery

Ni-Cad chargeable. External: 12-volt adapter
will power unit or charge battery in approx.
14 hours. Approximate operation is 8-10 hours
per charge

Case Size

Banana Plug |

312"
PROCESS CONN

3.60" wide x 5-3/4" Iong X Receptacles
1.92" high, ABS plastic Calbration — 1.:2"

i Pots 872mm || O 55"
Includes (Intesal) 3~ i 146.10mm
Carrying case, battery A

Tero Adjust
Potentiometer

charger, 8" plastic hose,
quick-connect fitting, and
technical manual

—~=—|—Five-Position
Function

Quick-Co
—=—Pressure

{ Battery Charger
Receptacle

Lower Housing
1/4
12
34

18 1

1/4

172

34

28 1

Diaphragm
1 316SS
Hastelloy C
3 Tantalum
Flush Connection
0 None
2 1/4
Bolts and Nuts
0 Steel
1 Stainless
Fill
O | NoFill
Glycerine
S | Silicone

Steel

316SS

3.60"

- 91.40mm

Selector

nnect
Fitting

0.625"
15.88mm

4-DP Series Master Test Digital Pressure Indicator

Connection 5/16" quick connect tube fitting
Range

-14.7 to 50psi 4-DPP-20050-BBC
-14.7 to 60psi 4-DP-20060-B3

-14.7 to 200psi 4-DPP-20200-BBC

Group of Companies
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To Our Customers

Terms and Conditions

Marsh Bellofram Group of Companies is the consolidation of
pneumatics, electronics and electrical components for the
industrial, process and automation markets. Electro-pneumatic
and pneumatic controls, pressure and temperature instruments,
digital counters and timers, motor controls and motion control
instrumentation make up the main stay of the Companies
products. The Groups include Marsh and Marshalltown pressure
instruments, Bellofram pneumatic products, Automatic Timing
and Controls counters and timers, Diversified Electronics motor
protection products, Thermo-Couple Products temperature
instruments and our new line of BelGAS oil, gas and industrial
products.

Marsh Bellofram is an 1SO 9001:2015 firm, we also recognize the
importance of quality throughout our entire organization, and
constantly strive to deliver value in our product and throughout our
whole company.

Remember that orders are accepted via fax or mail:
Sales Fax: 304-387-4417
Mail: Marsh Bellofram, State Route 2, Box 305, Newell, WV 26050

Statement of Warranty

Warranty extends for 18 months from the manufacturing date code
to be free of defects in materials and workmanship in normal use.
The warranty is limited to repair or replacement of the defective
product at the discretion of Bellofram. Products returned for
repair under warranty will be guaranteed for the remainder of the
warranty period or 90 days which ever is longer. Products returned
for repair under non-warranty will be guaranteed for a period of 90
days.

Important Notice

Our Recommendations, if any, for the use of our products

are based on tests believed to be reliable. The greatest care

is exercised in the selection of raw materials and in our
manufacturing operations. However, since the use of this product
is beyond the control of the manufacturer, no guarantee or
warranty, expressed or implied is made as to such use or effects
incidental to such use, handling or possession or results to be
obtained, whether in accordance with the directions or claimed so
to be. The manufacturer expressly disclaims responsibility therefor.
Furthermore, nothing contained herein shall be construed as a
recommendation to use any product in conflict with existing laws
and/or patents covering any material or use.

Standard Additional Fees

Drop Ship Fee: There is a $10.00 fee per shipment for products
shipped to someone other than the Distributor. The exception

to this fee is if the product is late and it is Bellofram's error.
Remember we can only ship to one address for each factory order
per day. Note — cylinders are exempt from this fee.

Expedite Fee: There is a $15.00 fee per factory order line item
for this service. This applies to any order that must ship within
two business days after receipt of the order. It also applies to
accelerate delivery of product on existing order, if the product
is available. The Distributor can expedite without charge if the
product does not have to ship until the third business day after
notification. Note--cylinders are exempt from this fee.

www.marshbellofram.com ©800.727.5646

Retesting Fee: There is a $25.00 fee per unit on products returned
which successfully test within Quality Control Specifications. For
example, if three units came back on an RGA and all three tests
within our testing specification there would be a $25.00 per unit fee
imposed, for a total of $75.00 for the three units. However, if a unit
is returned and does not meet our Quality Control Specifications
there will not be a charge for the defective unit. Note: If the
product lists for $50.00 or less, the Retesting Fee will be equal to
the repair charge which is less than $25.00.

Restocking Fee: On rare occasions Bellofram may authorize a
credit return, when this occurs there will be a 25% restocking

fee imposed. If Bellofram ships a product in error the fee will be
waived. It is important that all communication be written and faxed
such as order cancellations, additions, corrects, release date
changes (the number release change can be limited). If a product
ships and you had canceled it there will not be a restocking fee
provided there is a written cancellation request on file.

Handling Fee: A $10.00 handling fee will be imposed on RGA's out
of warranty. However, if you decide to pay to have the product
repaired this fee would not apply.

Evaluation Fee: For mechanical products, there will be a $25.00 fee
per unit if the product is out of warranty. For electro-mechanical,
the fee is $25.00 to $75.00 depending on product.

Return Goods Authorization Procedure

Returns can be made for such reasons as defective product,
authorized 90-day samples, wrong product shipped, duplicate
shipment or warranty repair. Defective product will be confirmed
prior to credit being issued.

The following procedure must be adhered to before material can
be authorized for return:

1. An RGA number must be issued with all questions answered
and information blocks completed. The more information
obtained on the RGA will better help Bellofram to correct the
problem.

2. The customer is to be notified that the RGA number MUST
accompany the package on the outside of the box and on the
packing slip.

3. AlIRGA's are to be shipped to Bellofram freight pre-paid.
Freight for duplicate shipments, wrong products and defective
product will be issued as credit.

4. AllRGA's must be authorized by the Bellofram CS Manager or
VP Sales and are valid for only 45 days from issue.

NOTE: All RGA's must have as a minimum the following information
before being approved:

e Customer invoice number

* Customer account number

* Customer PO number

* Bellofram system number

* Product catalog number and quantity

* Product description

* Reason for return

MARSH BELLOFRAM

Group of Companies
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CHINA
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