l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Visit our website - Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/Search.aspx?q=Brooks_Instrument_5850C_Manual_202233163317.pdf

X-58500;&5§51
March, 1983
Issue 1

BROOKS INSTRUMENT DIVISION

[
EMERSON ELECTRIC CO.
]

INSTRUCTIONS &8 S50,

ZASONG

INSTALLATION AND OPERATING INSTRUCTIONS

Brooks Mass Flow Controller
Models 5850C and 5851

Model 5850C
Mass Fiow Controller

Model 5851
Mass Flow Controller

CAUTION

It is recommended that this publica-
tion be read in its entirety before per-
forming any operation. Failure to under-
stand and follow these instructions
could result in serious personal injury
and/or damage to the equipment.



Dear Customer:

The Brooks Instrument Division, Emerson Electric Co.,
Mass Flow Controller you have just received is of the highest
quality available, offering superior performance to the user.
This controller provides the finest degree of accuracy, repeat-
ability, and widest operating parameters available for extremely
reliable gas measurement and control of mass flow rate.

Because of the wide variety of applications for mass flow
controllers, we have expressly designed this instrument to pro-
vide user selectable functions in a single instrument to meet
ever changing process conditions. Additionally, this “state-of-
the-art” design has been packaged and materials selected to
permit application to a variety of often corrosive and hostile
conditions.

To realize the full potential of the inherent design flexibility
and ease of maintenance, may we suggest you review this
manual in its entirety.

Should you,need additional information concerning the
5850C or 5851 Series Mass Flow Controllers, please feel free to
contact your local Brooks Instrument Division Sales Office,
Representative, or our Hatfield, Pennsylvania factory. We are
pleased to have this opportunity of servicing you for your gas
measurement and control needs.

Sincerely,

BROOKS INSTRUMENT DIVISION
Emerson Electric Co.
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Section 1 INTRODUCTION

1-1 Purpose

The Brooks Models 5850C. and 5851 Flow
Controllers are mass flow measurement devices
designed for accurately measuring and controlling
flows of gases.

1-2 Description
The Brooks Models 5850C and 5851 consist of
three basic units: a flow sensor, a control valve and
an integral electronic control system. This combin-
ation produces a stable gas flow, selectable over-
shoot protection and eliminates the need for con-
tinuous monitoring and readjustment of gas
pressures.

Standard user selectable features include: soft-

start, valve override, and external valve control.

— SOFT START provides a valve ramping function
that effectively reduces gas-flow over-
shoot and undershoot to a negligible value.
Refer to Section 2-7.

—VALVE OVERRIDE permits the user to fully open
and close the control valve independent of the
command setting. Refer to Section 2-9.

Table 1-1 Specifications

—EXTERNAL VALVE CONTROL permits the user
flexibility to provide an external valve
control source independent of the standard
50:1 control function incorporated within the
standard configuration. Refer to Section 2-10.

Card edge or ‘D’ type connectors, preselected by
the user, are available.

1-3 Specifications (Refer to Table 1-1)

Caution: Do not operate instruments in excess of
specifications listed in Table 1-1.

Section 2 INSTALLATION

2-1 Receipt of Equipment

When the equipment is received, the outside pack-
ing case should be checked for any damage
incurred during shipment. If the packing case is
damaged, the local carrier shouid be notified at
once regarding his liability. A report should be
submitted to the Product Service Department,
Brooks Instrument Div., Emerson Electric Co.,
Hatfield, PA 19440.

PERFORMANCE

Model 5850C

Model 5851

Standard Ranges:

sccm: 0-10 0-20 0-50
0-100 0-200 0-500
0-1000 0-2000 0-5000
0-10000 0-20000

slpm: 0-10 0-20 0-50
0-100 0-150 (helium)
0-200 (hydrogen)

Accuracy:

+1.0% full scale indicating lin-
earity @ 70°F (21.0°C)
+10°F, (x6°C) and 25 psig
(15 psi variation in gas
operating conditions)

+1.0% full scale indicating lin-
earity @ 70°F (21.0°C)
+10°F, (x6°C) and 25 psig
(x15 psi variation in gas
operating conditions)

Repeatability:

+0.25% of rate

+0.25% of rate

Response Time:

15 seconds max. to within 98%
of set point

15 seconds max. to within 98%
of set point

Power Requirements:

+15 Vdc, 250 mA dc
-15Vdc, 10 mA dc

+15 Vdc, 250 mA dc
-15 Vdc, 200 mA dc

Operating Temperature Limits:

40°F to 150°F (4.4°C to 65°C)

40°F to 150°F (4.4°C to 65°C)

Ambient Temperature Limits:

40°F to 150°F (4.4°C to 65°C)

~ 40°F to 150°F (4.4°C to 65°C)

Maximum Working Pressure:

1500 psi fuil automatic control
with

differential pressure of 5 to 50
psi (3000 without valve)

1500 psi full automatic control
with

differential pressure of 5 to 50
psi (3000 without valve)

Output Signal:

0-5 Vdc into 1000 ohms or
greater; 3 mV rms maximum

ripple

0-5 Vdc into 1000 ohms or
greater; 3 mV rms maximum

ripple

Regulation:

0.2% indicating repeatability
and environmental effects

0.2% indicating repeatability
and environmental effects

Control Range:

50to 1

50to 1

Electrical Connection:

Edge card or optional “D" type

Edge card or optional “D” type




Remove the envelope containing the packing list.
Carefully remove the equipment from the packing
case. Make sure spare parts are notdiscarded with
the packing material. Inspect for damaged or miss-
ing parts.

2-2 Return Shipment

Do not return any assembly or part without a
Return Materiai Report. The Return Material Re-
port is available from all District Sales Offices and
the Product Service Department, Hatfield, PA. Infor-
mation describing the probiem, corrective action,
if any, and the work to be accomplished at the
factory must be included.

2-3 Recommended Storage Practice

If intermediate or long-term storage is required for
equipment, as supplied by Brooks Instrument Div.,
it is recommended that said equipment be stored
in accordance with the following:

a. Within the original shipping container.

b. Storer in a sheltered area, preferably a warm,
dry, heated warehouse.

c. Ambient termperature 70°F (21.0°C) nominal
90°F max./45°F min. (32.1°C max./7.1°C min.)

d. Relative humidity 45% nominal 60% max./25%
min.

Upon removal from storage, a visual inspection
should be conducted to verify the condition of
equipment is “as received”. If the equipment has
been in storage for an excess of ten (10) months or
in conditions in excess of those recommended, all
pressure boundary seals should be replaced and
the device subjected to a pneumatic pressure test
in accordance with applicable vessel codes.

2-4 Gas Connections

Standard inlet and outlet connections supplied on
the Model 5850C are 1/4” Swagelok*. The standard
connections on the Model 5851 are 3/8” Swagelok.

Optional VCO and VCR connections are available
upon request. Prior to installation, make certain all
piping is clean and free of obstructions. Install the
piping in such a manner that permits easy removal
if the instrument is to be removed for cleaning or
test bench troubleshooting.

2-5 Installation (Refer to Figure 2-1 and 2-2)

Caution: When installing the controller, care should
be taken that no foreign materials enter the inlet or
outlet of the instrument.

Recommended installation procedures:

a. The Models 5850C and 5851 should be located
in a clean dry atmosphere relatively free of
shock and vibration.

b. Leave sufficient room for access to the electrical
components.

c. Install in such a manner that permits easy remo-
val if the instrument requires cleaning.

d. Horizontal installation within £2° is recom-
mended, however, attitude insensitive devices
(if specified at time of order) may be mounted in
any position.

Caution: When mounting the flow controller in
other than a horizontal position factory calibration
will be affected. (Refer to Table 1-1 for accuracy
specification)
Note: The control vaive in the Models 5850C and 5851
provides precision control and is not designed for posi-
tive shut-off.
If positive shut-off is required, it is recommended a
separate shut-off valve be installed in the line down-
stream from the controlier.

2-6 In Line Filter

itis recommended an in-line type filter be installed
upstream from the flow sensor to prevent the pos-
sibility of any foreign material entering the flow
sensor or control valve. The filtering element
should be periodically replaced or may be ultra-
sonically cleaned. Refer to Tabie 2-1.

Table 2-1 Recommended Filter Size

Flow Rate Recommended
(sccm) Filter Size
0-100 1 micron
100 - 500 2 micron
1000 - 5000 10 micron
5000 - 10000 10 micron
10000 - 20000 10 micron

2-7 Soft Start - Standard Option; User
Selectable

To enable soft start, piace shorting plug on the
printed circuit board (figures 3-7 and 3-8) at J4.

To diéable, place shorting plug at J3. Refer to fig-
ures 3-4, 3-5, 3-7 and 3-8.

2-8 Remote Programming - Standard Option;
User Selectable

if the controller is to be programmed by an exter-
nal 0-5 Vdc command voitage, the com-
mand potentiometer is not used.

Remote programming hook-up for the mass con-

troller with edge card connector is as follows:

a. Connect the external command voltage to pin 3
(command input for remote programming) and
to pin 17 (command return for remote pro-
gramming). Refer to Figure 2-3 and 2-5 for
hook-up diagram.

Remote programming hook-up for the mass con-

troller with “D” type connector is as follows:

a. Connect the external command voltage to pin 8
(command input for remote programming) and
to pin 1 (command return for remote program-
ming). Refer to figures 2-4, and 2-6 for hook-up
diagram.



Optional D"’ type connector

Inches Fitting X" Dim
Miliimeters Remove screws and -
of---- cover for access to _ﬂ o %' Compression 5.82
printed circuit board . ) Fitting 148
, %" Tube VCO 51??32
Connections 488 e 5.56
(Both Ends) 450 | g [ TeeveR 141
9/16-18 UNF i
(Both Ends) 4.66 —'—
\ 118 37. .80
Inlet q‘ N 4 Outlet $ 20.3

_.__.__—l (2)6-32UN¢ .—l l‘____7_-.j T
3 x 7/16 Dp. 26 754 .35
wyges m—  Mtg. Holes - 89
9.1
Figure 2-1 Model 5850C Dimensions
Connection “X* Dim.
Opt. “D” Type Conn. 1/4" Compression 5.82
Remove screws and Fitting 148
cover for access to 1/4” Tube VCO 5.48
printed circuit board —? 139
5.08 o 5.86
9(/16'18EUN:: Connections 1.75 4.91 129 1/4” Tube VCR 149
Both Ends . .
(Both Ends) ™\ &5 | 13 8-32 UNC-2B X 3/8 DP Mtg. Holes (2)
4.75
Inlet Outlet 121 é !
1ot | - | i
| ‘ t_ 80
.88 2 97 20.32
322 ™ 83 754 a8
1.75 %9 0.36 122
— 21_5 g 914 Inches
’ : Millimeters

Figure 2-2 Model 5851 Dimensions

2-9 Valve Override - Standard Option; User
Selectable (refer to Figures 2-3, 2-4, 2-5
and 2-6)

The valve override function allows full opening and
closing of the valve independent of the command
setting.

Valve override for the mass controller with edge
card connector is as follows;

a. To open valve connect +15 V to pin 20.

b. To close valve connect -15 V to pin 20.

Valve override for the mass controller with “D” type
connector is as follows:

a. To open valve connect +15 V to pin 12.

b. To close valve connect -15 V to pin 12.

Note: For normal operation, pins 12 (D" type con-
nector) and 20 (edge card connector) are left
open (floating).

2-10 External Valve Control - Standard
Option; User Selectable

The external valve control allows the user to drive
the vaive using an external control circuit. Refer to
Figures 2-3, 2-4, 2-5, 2-6, 3-7 and 3-8.

Caution: The valve drive signals must be of the polar-
ity given and must not exceed 24 V or damage to the
unit may resuit.

To enable external valve control:

a. Remove J5 and insert J6.

b. Mass controller with edge card connector: Valve
signal to pin 5 and 13 (external valve controi
input) pins 14 and 16 (external valve control
return).

. Mass controller with “D” type connector: Valve
signal to pin 7 {external valve control input) and
pin 3 (external valve control return).



PiIN NO FUNCTION COLOR CODE
1 Fiow signal output Brown
2 +15 Vdc s 1 Re:
Cmd potgg’r‘)gr cmd. input : CONNECTOR KEY
3 for remote programming Orange (SUPPLIED)
4 +15 Vdc supply Yellow
5 External valve control input Green BROVT,(RFF') 2, 21
6 +15 Vdc supply Blue Y & 4i{|3
7 Flow signal return Violet { = g
8 +15 Vdc supply Gray 3 109
9 Supply common White ] }:‘; }\!5
10 -15 Vdc supply Black = — 13 }?
11 Supply common Brown ) ———120| | 19
12 -15 Vdc supply Red BLACK (REF_)/? -
13 External valve control input QOrange
Supply common or external
14 valve control return Yellow
15 Not used Green
Supply common or external
16 valve control return Blue
Cmd. pot “CCW” or cmd. .
7 return for remote programming Violet
18 Command pot “CW", +5V ref. Gray
19 Chassis ground White
20 Valve override Black
Figure 2-3 Customer Hook-Up Edge Card Connector 5850C
PIN NO FUNCTION COLOR CODE
Cmd. pot “CCW" or cmd.
1 return for remote programming Black
2 Flow signal output White
Supply common or external
3 valve control return Red
4 Not used Green PIN OUT - TOP VIEW
5 +15V | Orange
dc supply rang Woooooo0d
6 -15 Vdc supply Blue O 00000O0O O
7 External valve control input Wht/Blk 9 15
Cmd. pot “S” or cmd. input
8 ; Red/Blk NOTE: CABLE SHIELD TIED TO CHASSIS
for remote programming GROUND IN METER CONNECTOR. MAKE NO
9 Supply common Grn/Blk CONNECTION ON CUSTOMER END.
10 Flow Signal Return Org/Blk
11 Command pot “CW", +5V ref. Blu/Blk
12 Valve override Blk/Wht
13 +15 Vdc Supply Red/Wht
14 Chassis Ground Grn/Wht
15 Not used Blu/Wht

Figure 2-4 Customer Hook-Up “D” Type Connector 5850C




PIN NO FUNCTION COLOR CODE
1 Flow signal output Brown
2 +15 Vdc supply Red CONNECTOR KEY
Cmd. pot “S” or cmd. input
3 for remote programming Orange (SUPPLIED)
4 +15 Vdc supply Yellow REF
5 External valve control input Green BROWNJ( F Ll
6 +15 Vdc supply Blue = ¢
7 Flow signal return Violet = =
8 +15 Vdc supply Gray —
9 Supply common White —
10 -15 Vdc supply Black = =
1 Supply common Brown 3 =
12 -15 Vdc supply Red
13 External valve control input Orange BLACK (REF.)
-15 V supply or external valve
14 control return Yellow
15 Not used Green
-15 V supply or external-valve
16 control return Blue
Cmd. pot “CCW"” or cmd. .
17 return for remote programming Violet
18 Command pot “CW", +5V ref. Gray
19 Chassis ground White
20 Valve override Black
Figure 2-5 Customer Hook-Up Edge Card Connector 5851
PIN NO FUNCTION COLOR CODE
Cmd. pot “CCW” or cmd.
1 return for remote programming Black
2 Flow signal output White
-15 V supply or external valve
3 control return Red
2 Not used Green PIN OUT - TOP VIEW
5 +15 Vdc suppl! Orange
ey 9 1OOOOOOOO8
6 -15 Vdc supply Blue O 000 O
7 External valve control input Wht/Blk 9o ©oo 15
8 | e arcaramming Red/Blk NOTE: CABLE SHIELD TIED TO CHASSIS
GROUND IN METER CONNECTOR. MAKE NO
9 Supply common Grn/Blk CONNECTION ON CUSTOMER END.
10 Flow Signal Return Org/Blk
1 Command pot “CW*, +5V ref. Blu/Blk
12 Valve override Blk/Wht
13 +15 Vdc Supply Red/Wht
14 Chassis Ground Grn/Wht
15 Not used Blu/Wht

Figure 2-6 Customer Hook-Up “D” Type Connector 5851
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Figure 3-3 Soft Start Response Time

Figure 3-2 Flow Control System Block Diagram

Section 3 OPERATION

3-1 Theory of Operation (Refer to Figures 3-1,
3-2, 3-4 and 3-5)

A heater coil uniformly heats the gas flow stream.
As a result, both the upstream and downstream
sensor coils are heated equally at zero flow. Refer
to Figure 3-1.

At zero, or no flow, a balanced bridge circuit is
established to provide a zero or no flow output
signal. As gas flows within the sensor, a temper-
ature differential is created between the upstream
and downstream sensor coils. This difference is
directly proportional to the mass flow rate.

The resulting voltage differential is applied to the
input of the differential amplifier, U1-A (pins 9 and
10). The ampilifier generates a dc voltage output at
U1-A (pin 8) directly proportional to the mass flow
rate. This voltage is seen at voltage output P1, (on
card edge connector controllers) or P2 (on “D”
type connector controllers) for remote indication
and is presented at U1-D (pin 13) through a resis-
tor, for use in the control circuit.

The automatic control feature consists of the fol-

lowing two units in addition to the flow sensor:

a. Flow control valve — located adjacent to and
downstream of the flow sensor. It respondstoan
error signal and increases or decreases the
mass flow until the measured flow equals the
required flow.
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b. Command (set point) potentiometer — a preci-
sion 10-turn 1K ohm potentiometer with integral
turns counting dial permitting repeatable adjust-
ments of the mass flow to 1 part in 1000.

The voltage derived from U1-C (pin 1) and the
emitter of Q2 is a precision reference volitage used
to drive the command potentiometer.

The voltage presented to the wiper by voltage
divider action and applied to noninverting U1-D
(pin 12), the comparison amplifier, turns on the
valve transistor, Q3. This causes current to flow
through the solenoid vaive.

The comparison amplifier throttles back on the
valve control transistor to establish equilibrium by
closing the valve when the flow signal, U1-D (pin
13) is greater than the command signal, U1-D (pin
12) and opening the valve when the flow signal is
less than the command signal. Potentiometer, R28,
(ALN) is used to null shift the offset of the compar-
ison amplifier.

The output, at P1voltage output (or P2on “D” type
connector controllers), may be connected to an
indicator or instruments requiring an 0 to 5 voit dc
input.

3-2 Principle of Operation - Soft Start

A user selectable Soft Start function is a standard
feature. This feature, when enabled, virtually elim-
inates overshoot and undershoot to a negligible
value.

Many processes, particularly those requiring injec-
tion of a volatile or reactive gas, require a slow
injection of the fluid as protection to the process. A
valve ramping function is included within the
standard electronics package and is user select-
able. Refer to Section 2-7.

Caution: Since the Model 5850C/5851 control valve
is not a positive shut-off, a separate solenoid valve
may have been installed for that purpose. It should
be noted that a small amount of gas may be trapped
between the downstream side of the Mass Flow
Controller and this solenoid resulting in a surge
upon actuation of the controller. This surge can be
reduced in magnitude by locating the controller and
solenoid close together or moving the solenoid
upstream of the controlier.

3-3 Operating Procedure

a. Apply power to the controller and allow approx-
imately 15 minutes (45 minutes for attitude
insensitive controller) for the instrument to
warm up and stablize.

b. Turn on gas supply.

¢. Command 0% flow and observe the controller’s
outputsignal. Output should be slightly positive
(approximately +10 mV dc).

d. Set command for desired flow rate to assume
normal operation.

P P2
Pressure
Gas Supply Regulator I—l

Mass Flow Controller
(Model 5850C/5851)

Timer

Calibrator
Manometer

] Volumetric
Calibrator

Thermometer Dump - Valve

Figure 3-6 Typical Calibration Installation




3-4 Calibration Procedure (Refer to Figures 3-
6, 3-7, and 3-8)

Note: Calibration of the Model 5850C or 5851 re-
quires the use of a digital voltmeter (DVM) and a
volumetric calibrator. It is recommended calibra-
tion be performed only by trained and qualified
service personnel.

1. With the meter level and installed in a un-
pressurized gas line, apply power and allow to
warm-up approximately 15 minutes (45 min-
utes for attitude insensitive controiler).

2a. Reference (REF) adjustment for mass control-
lers with edge card connectors. Connect DVM
positive lead to command potentiometer termi-
nal CW (pin 18, gray) and DVM negative to
common (pin 7); adjust REF (R19) for 5.000 V.

2b. Reference (REF) adjustment for mass con-
trollers with “D” type connectors: connect
DVM positive lead to command potentiometer
terminal CW (pin 11) and DVM negative to
common (pin 10). Adjust REF (R19) for 5.000 V.

3a. Zero adjustment for mass controllers with
edge card connectors. Connect DVM positive
tothe output (pin 1); adjustzero (R1) for 15 mV
2 mV.

3b. Zero adjustment for mass controllers with “D”
type connectors. Connect DVM positive to the
output (pin 2); adjust zero (R1) for 15 mV
2 mV.

4a. Alignment (ALN) adjustment for mass con-
trollers with card edge connectors. Set Command
potentiometer to 100% flow (5.000V). With
DVM positive connected to the output, pin 1,
adjust ALN (R28) for 5.000 V.

4b. Alignment (ALN) adjustments for mass con-
trollers with “D” type connectors. Set com-
mand potentiometer to 100% flow (5.000 V).
With DVM positive connected to the output,
pin 2; adjust ALN (R28) for 5.000 V.

5. Set command potentiometer to 10% of flow
(.500 V). Check and record output reading.
The difference (in millivolts) between the com-
mand and output is “total error”.

Adjust ALN (R-28) to minus one-half of error.

Linear (LIN) adjustment. Setcommand potenti-

ometer to 100% of flow with digital DVM con-

nected to E1 on the sensor lead connector.

Adjust LIN (R-13) for 11.0 V.

- 8. Span adjustment - with command potentiome-
ter at 100% of flow, using suitable volumetric
calibration equipment, adjust span (R-9) for
proper fuil scale flow.

9. Set command potentiometér to 0% of fiow.
Connect DVM positive to output and readjust
zero (R-1) for 15 mV £2 mV.

10. Set command potentiometer to 50% of flow
(2.500 V) and measure the flow rate using suit-

N

able volumetric calibration equipment. Cal-

culate the error as a % of full scale.

Full Scale = 100% {measured/desired flow rate)
full scaie flow rate

Example: What is the percent of full scale error
when F.S = 100 sccm?

Measured flow rate = 51.5 sccm
Desired flow rate = 50.0 sccm

F.S. error = 100 (51.5 - 50
S 100

=1.5%
Note: If the result of the percent of error calcu-
lation is negative, be sure the “negative” per-
cent of error is used when calcuiating the E1
voltage.

11. Set command potentiometer to 100% of flow.
Note the voltage at E1. Calculate the new E1
voltage: the error from Step 10 times
(-0.178 V/%) plus the old E1 voltage.

Example:

If Step 10 error = 1.5%
and E1 voltage = 11.000 V
Then the new E1 = 1.5% x (-0.178 V/%)
+11V
=-0.267V+11V
=10.733V

t+ A linearity adjustment factor units =
volts/percent

12. Adjust LIN (R-13) for new E1 voltage.

13. Repeat Steps 8,9, and 10. If the error from Step
10 is less than 0.5%, then calibration is com-
plete. If not, then repeat Steps 11, 12, and 13.

Section 4 MAINTENANCE

4-1 General

No routine maintenance is required to be per-
formed on the Models 5850C and 5851 other than
an occasional cleaning. It is recommended Freon
be used for cleaning the flow sensor and control
valve. Flush in both directions and air dry thor-
oughly. If an in-line filter is used, the filtering ele-
ment should periodically be replaced or ultrasoni-
cally cleaned.

4-2 Control Valve

The control valve may be disassembeled in the
field by the user for cleaning or servicing. Disas-
semble the valve as follows:

Remove the jam nut on top of the valve assembly.
Remove the screws and cover of the controller.
Remove the valve housing.

Remove screws holding the retaining plate.
Remove retaining plate.
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JUMPER ACROSS VR4

PC BOARD WITH EDGE CARD CONNECTOR

o

R1 ‘ RS
+ + w0
e =ron
O 4 C11 C8 R
vR2)
g2z - 1
R R2
4 05 |3
A4
™ 3 3 R23  R35| UL /
p 43,54 Ci3
s Cs 1] Cs
s | §14(% ) %3324
S ! B
s Q- ’\ 122 Ase] S
Y WA o
Qri18 ’“:n\ Or13
Res \ R21

SOFT START

/

]

TYR 4 PLACES
¢3,c8c14CI2

o

[
5

JUMPER ACROSS VR4

PC BOARD WITH “D” TYPE CONNECTOR

)

IR R

RE ] I

L

[

SOFT START

I

TYP. 4 PLACES
€3,c8,C1, $C12

,\L 0

Figure 3-7 P.C. Board Assemblies 5850C

i



12

A

RS ~_]

/ SOFT START

TYPR 4 PLACES
C3,C8CILECIZ

PC BOARD WITH EDGE CARD CONNECTOR V:

!

o T

v KQ—Q?
Q2 e S
H eNefoiaSs

a0
:
w0 e&

RS R25\ 26 | R10
\ Q3 cas\gﬁ vg &7
i39]
[aef
R4 M RB /
— R Res mss| ULYT o
+ 1
) g ]\4/
s A

+» ,_Y
Origll 7® l \\ Rz
7029 e

QO%
‘@ms

RS9

V2
l

/ SOFT START

A58l *n
vda)

PC BOARD WITH “D” TYPE CONNECTOR

TYP. 4 PLACES
€3,C8,C11,4C12

\

Figure 3-8 P.C. Board Assemblies 5851




Table 4-1 Troubleshooting

Trouble Possible Cause Comments
No power in 1. Check for £15 Vdc
Obstruction in sensor 1. Flush sensor in both directions
with non-residuous solvent.
No output Air dry thoroughly.
Do not attempt to service or
disassemble sensor.
2. Return to factory.
P.C. board failure 1. Replace P.C. board
Gas leak 1. Check downstream gas connections
Will not zero ‘ 2. Return to factory
P.C. board failure 1. Replace P.C. board
Gas leak 1. Check all gas connections
Dirty sensor 1. Flush with non-residuous solvent.
Air dry thoroughly.
Do not attempt to service or
Out of disassemble sensor.
calibration 2. Return to factory
Change in composition 1. Refer to Table 4-2 for conversion
of metered gas factor.
2. Return to factory
P.C. board failure 1. Replace P.C. board
Clogged restrictor 1. Ultrasonicaily clean
2. Replace restrictor

If any of the above services are performed, it is recommended calibration of the unit be verified using suitable volumetric calibration
equipment.

f. Carefully unscrew and lift out the stem assem- Table 4-2 Conversion Factors

bly, keeping it yertical to avoid damaging the GAS FACTOR
lower guide spring.

g. Remove plunger assembly. ﬁﬁetylene (CoHa) vevevvinrnreeananeennnns (1)88

h. Remove orifice. AMMONIE (NHa) « -« e eveveeesevenaeneaenns 0.79

; Argon (Ar) c.vviennerntonnnereeasnoncess 1.3¢

Clean parts and carefully assemble in reverse of BULAAIENE (C. M) + v v v v e e eieee e eenns 0.38

the above procedure. It is recommended that all BULANE (Cy Hig) » + v v v v e eeeeennaeanaees 0.31

o-rings be replaced upon reassembly of the valve. Carbon Dioxide (CO5) v evvervrrenenenannnas 0.77

Carbon Monoxide (CO) .. ..o iveeiinennns 1.00

Dichlorosilane (SiH, CLy) « ..o v vveve e 0.47

4-3 Troubleshooting (Refer to Table 4-1) E::alne (C(ZC H;& I ggg
ene ) TR .

Caution: It is important this instrument be serviced Henyum (He)2 ............................ 1.40

only by properly trained and qualified personnel. Hydrogen (Ha). .o ooviivnneeonnnnnnnnnn 1.00

Hydrogen Sulfide (H,S) .........co0ennann. 0.85

Methane (CH,) -« cvvviinn e ennenns 0.82

4-4 Use of the Conversion Table meton ((I;’er (No) ......................... (1)38
imrcOxide (NO) ... v et ersansvesoecens .

The Conversion Table 4-2 is used to calculate the NItTOGEN (Np) +veveeeeaesonnernennnannns 1.00

flow rate for gases other than the preselected gas. :!:rogerbngxidﬁ (802) -------------------- 8-;2
ftrous OxXI1Ide (N, Q) . . . e e v e vt s s d s st e n e .

The flow controller is factory set to a preselected Oxygen (O,) ( O ) ...................... 0.99

gas, pressure and flow range. To change to a new Propane (CaHg) «eevrverenneunersnnennans 0.41

gas, multiply the output reading by the ratio of the 2-’.‘;”'?2?,30)3 He) covmvvvene EEEEERERRRERE 8-2;
f : Hane .I a) e .

'?haesczﬁt)?’;Iioorr:ZeageS|red gasto the gas factor for Sulfur Dioxide (Op) « v vt v v i innennreenseens 0.73

. Conversion Factors (Air = 1.0)
Actual gas flow rate = Output reading

X factor calibrated gas
factor new gas
or for exampie:

The controller is calibrated for nitrogen.
The desired gas is carbon dioxide.
The output reading is 75 sccm.

Then 75 —— = 57.75 sccm “TRADEMARKS
0.77 Swagelok . .... et . Crawford Fitting Co.
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Guarantees

If at any time within one year after shipment, but not thereafter, it is proved that any part of the equipment
furnished by us was defective when shipped by us, we will replace the same free of charge, F.O.B. our plant.
Notice of this claim must be made to us within one year after delivery. Our liability is limited to replacement
of such defective parts or equipment. There are no guarantees or warranties expressed or implied other than
those herein specifically mentioned.

Brooks Instrument Division shall not in any event be liable for any consequential damages, secondary
charges, expenses for erection or disconnection, or losses resulting from any alleged defect in the
apparatus.

It is understood that corrosion or erosion of materials is not covered by our guarantee.

©Copyright 1983, Brooks Instrument Division, Emerson Electric Co. Printed in U.S.A.
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