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Since its introduction is 1933, the original BIW concept of
utilizing the electrical conductivity of most liquids as a
means of achieving fiquid level control has won wide-
spread acceptance as the most versatile and reliable sys-
tem of its kind. In the BIW system of fleatless liquid level
control, electrodes or probss are suspended in the con-
tainer to make contact with the liquid and thus complete a
circuit which actuates a BIW relay. The relay contacts in
turn are used for a wide range of applications such as con-
trolling pumps or valves, or sounding alarms on off normal
fevel conditions.

Electrodes and holders should be selected accerding to
the specific characteristics of the liquid involved, the
lengths reguired o obtain the desired control of levels, and
the physical nature of the container. Because of these fac-
tors, the BIW line of electrodes and holders presented in
this Section has been developed to provide a practical,

economical solution to almost every cenceivable applica-
tion and installation problem. When necessary, special
equipment can also be supplied 1o meet specific needs.

Electrodes are normally used with a suitable holder and,
wherever possible, should be suspended vertically down-
ward from the top of the tank or other vessel containing the
liguid. Also, eiectrodes are connected to the sensing circuit
of a BIW relay. While this is a low energy circuit with inher-
ently limited low current, the electrodes are terminals of a
live electrical circuit and must be installed te prevent con-
tact by unauthorized personnel.

Whenever electrodes are installed in an explosive
hazardous area the BIW Series 5300 or 5510 relays
with FM & CSA approved intrinsically safe sensing cir-
cuit must be used. See Catalog Section 5300.
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SELECTING AND ORDERING ELECTRODE EQUIPMENT

The first step in selecting electrode equipment is to establish the overall
general conditions for the specific application. The control functions
desired will determine the BIW relays to be used, and also the number
of electrodes required. Factors 1o be considered include: type of service
such as indoor or outdoor installation; type of container for the liquid;
nature, temperature and pressure of the hquid; any corrosive or haz-
ardous condition existing; number and length of electrodes.

BIW electrode type of level control may be used on liquids that have suf-
ficient conductivity to operate one of the BIW control relays, and they
include potable water, steam condensate D.l. water, sewage, slurries
acids, alkalies, salts, beer, blood, alcohols, milk, juices, water soluble
oils, brine, plating solutions, baby feods, soups, and many others.

The BIW Unifloat® shown at bottom of this page should be used for non-
conducting liquids such as fuel and vegetable oils, gasolines and many
organic chemicals that have specific resistance above 12 megohms-cm
{Conductivity fess than 0.1 micromho)

To assist in the selection of electrode equipment see pages 4 and 5
where pictures and basic information is furnished for quick comparison
of available types.

ELECTRODE HOLDERS

In general BIW electrode holders have mounting provision to mate with
standard pipe fittings on the vessel, and the pressure and temperature
ratings for the various types are shown on the specification pages. Most
holders have watertight protection for the conduit or cable entrance.
Where possible, all electrodes should be grouped into a single holder
and mounted on top of the tank with the electrodes extending vertically
downward.

Standard electrode holders are suitable for location in explo-
sive hazardous areas, when BIW Series 5300 or 5510 relays with
intrinsically safe sensing circuits are used to operate from the elec-
trodes.

ELECTRODES

ELECTRODE HOLDER

For mechanical mouniing and
electrical isolation.

ELECTRODE
Saiid rod or wire suspension
types are available.

ORDERING INFORMATION

For Electrode Holders

Provide complete catalog number
which will include number of electrode
provisions and any special features.

For Solid Rod Electrodes

Provide complete cataog number
which will include type, material and
length.

For Wire Suspension Electrodes
Provide complete catalog number. In
most cases the suspension wire and
wire connector musl be ordered as
separate items.

i
i
|
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H
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BIW Unifloat®

@ [deal for non-conductive
liquids such as
gasoline, fuel oil, oily
waste and organic
chemicals.

e Just one float operates
switches for up to 12
sensing levels.

® Simple level adjustment
without disturbing tank
connections.

@ See Catalog Section
7014

Solid rod electrodes are generally used where relatively short lengths of
6 feet or less are required. However, care should be exercised when
specifying lengths over 3 feet to be certain there is head room to install
them, and that liquid movement will not cause bare rods to deflect to
touch one another causing false relay operation.

Wire suspension electrodes are used for long lengths, and generally are
more convenient to field set and adjust for operating lengths.

Electrodes subject to turbulence such as found in batching or slurry mix-
ing applications should be strengthened with spacers, protected with a
stilling tube, or Ruggedized Electrodes should be used. Gland electrode
assembles are recommended for installation in pipe lines or other appli-
cations where side thrust is to be encountered.

CORROSION RESISTANCE

Patrict offers holders and electrodes in a variety of materials, and a stan-
dard arrangement is usually available to meet most situations. However,
the rate of corrosion is effected by the concentration and temperature of
the liquid as well as the presence of impurities or other compounds.
Therefore, corrosion information in this catalog should be used as a gen-
eral guide and the final choice should be based on previous experience
and knowledge tor the actual application conditions.



The following chart is
provided to assist in
selecting the propéer
Electrode Holder for

your application. Refer

to the Catalog
Sections listed below
for dimensions, list
prices and additional
engineering
information

For information on
electrodes see
Catalog Section 6013
page 12 for wire

EXTERNAL PIPE
THREADED
ELECTRODE
HOLDERS

[

ELECTRODE
PLUGS

FLANGED CAST
IRON ELECTRODE
HOLDERS

Cataleg Section
6012

[ Catalog Section

6012

f

Catalog Section

6012

. i H
suspension electrodes ! ) g ‘
and page 13 for solid 5 @1%
rod electrodes. ‘ [ﬂ'
| | It
MOUNTING ATTACHMENT 1 z 3 W ¥ | L4 5'%6"
TO VESSEL NPT NPT NPT PTF ! FANGE FLANGE FLANGE | FLANGE  FLANGE  FLANGE  RECT
1 i 1 Bare
Number of Electrodes 1 2-3 4-7 1 113 1-13 | OIFE 4 1-4 1-7 1-5
nsulate
. i Max. Max.
Mat’h. ‘Temp, °F.|Pressure
Temperature and 200°F 500 psi Us to 180°F
Pressure of Liquid Biass oo | 250 pai | 2800 190°F 0 psi with Wire
*Specify #04141300 | Cast | 200°F | 500psi i 0 psi Suspended Electrodes
Electrode Plug ron | 400°F | 250 psi | P 10 psi with Rod Electrodes
315 EOO’"‘F 12000 uﬁ_l‘
Stainless| 450°F | 400 psi
CORROSION Available in Unplasticized
RESISTANCE Srr%s% g{:ggg 804SS Cast Iron Polyvinyl Chioride (PVC)
f S
Solid Rod Electrode f . . ) .
(For lengths less than 6 ft.) Available Available Not Available Available
Wire Suspended Available Available Available Available
| Electrodes L
. r Watertight, Quidoor Industrial Watertight, Outdoor Industngf Duty !:VC for
Type of Service Heavy Dut Dut Heavy Duty Corrosion Resistance
I yEuy Y Y and Watertight
Electrode Height Solid Rod Electrodes Adiustable Adjustable with
| Adjustability Cut to Desired Length g Wire Suspended Electrodes

Catalog Section
6012
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FLANGED PVC
ELECTRODE HOLDERS
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MOLDED EXTERNAL
THREADED
ELECTRQDE
HOLDERS

CONDUIT CORD GRIP
ELECTRODE ELECTRODE
HOLDERS HOLDERS

o
i

ICE-FREE
ELECTRODE
ASSEMBLY

GLAND
ELECTRODE
ASSEMBLIES

I
. SPECIAL PURPOSE

ELECTRODE

. ASSEMBLIES

i

E o
| 1 {
: W
i
. T;;Ig } Tl;‘i;é o Ya' NPT 1" NPT r % w
HT IGHT or or NPT %" NPT VARIOUS
THREAD  THREAD 7 WRC  TPYC ’ ’ FLANGE NPT NPT
2 3 2 1-4 1-8 1 2 1-9 1 1 1
100 psi
Up To 100°F » -
200psi | 250 psi 190°F 190°F 190°F @10 | o0k
and 180°F 0 psi 0 psi 0 psi .| Opsi
350°F 0 psi P P P 250 psi P
@400°F
Th lastic Holder PVC or 304 See
_nermoplastic folde ! Aluminum Cast Iron Various Catalog
with 304 Stainless Studs Cast Iron | 55 Secti
! ection
Available Not Available Special Standard
Nat Avail- . . Not
Available able Available Available Standard Available
Special Watertight Industrial Watertight, Outdoor Special .
Applications Industrial Duty Duty Heavy Duty Applications |
Solid Rod Electrodes , . . . Adjust- |
Cut to Desired Length Adjustable Adjustable Adjustable Fixed able
Catalog Section Calalog Section Catalog Section Catalog Section Cataleg Section Catalog Section
6012 6012 6012 6012 6013 6013
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CAST PRESSURE-TIGHT ELECTRODE HOLDERS
WITH EXTERNAL PIPE THREAD

BiW pressure tight electrede holders

are designed especially for applica- i
tions which require a positive, leak- w“w":ﬁ’;'g: ”"‘ " TYPE E-2 & E-3
proof assembly, Such installations im‘f TYPE E-4 HOLDER § W Gasket Cover

include boiler feed and condensate M WITH s
return systems, hydropneumatic o ROD ELECTRODES '1

& - V2" Pipe Tap -
tanks, and various types of chemical ; | . L . -
processing equipment, etc. ] % " F f%

Whenever possible, these holders ;!ﬁ A %;;s:
should be mounted in a vertical posi- i
tion through the top of the tank with % !

the elactrodes extending dewnward @ N TYPE E-1 Holder TZEVEerE'g:L?tE'T
to the desired pperating ievels. ﬁ Gasket Cover aske
. i . . ,—‘-_-. o = -
For applications requiring flange ﬁ * i 12" Pipe Tap = : !
mounting BIW ofters companion  1vpg g.4 HOLDER - | 3.65 34" Pipe Tap-—="" 3.93
flanges in 2", 3", or 4" sizes made of WITH 1 Pipe Thrd. * 55, 3" pi ~ ‘l
- =31.00, pe Thrd B
cast ron or 304 SS. See Catalog E-1P ELECTRODES —E:gﬂ _31 25
Section 7014.
6012 E1 Cl EP1
CATALOG
SECTION HOLDER MATERIAL
7CI- Cast lron
BR 1 Brass | ELECTRODE PLUGS FOR .
58S 316 Stainless Steel CAST IRON & BRASS HOLDERS |
Furnished as standard equipment. '
EP1 Suitable for most applications.
Up to 250 pst at 212°F {100°C).
No.of | Mounting | Shipping - Lip to 700°F (371°C) at 100 psi.
Electrodes Thread Weight Recommended for saturated steam applications
— . EP2 Up to 250 psi at 400°F (204°C)
B 1 1" Pipe 158 Up to 550°F (288°C) at 200 psi
E2 2 2" Pipe 30LB | Recommiended for low pressure applications
E3 3 2" Pipe 3.0.8 EP3  that are subject to some vibration or
- - . shock. ‘ .
£4 7 T Pips S 0B ‘ s Z uzk ﬁ;ISlfJ for long ele_cllode rl(‘stt. d ]
— e sed only for non pressure applications an
ES 5 3" Pipe 5.0LB gpg | Ol for wire suspension electrodes whers the
E6 & i 3" Pipe §0LB ‘ §tandard_piug and wire connector arrangement
E7 7 3" Pipe 60LB is not suitable
— ; — - ) Holder furnished without electrode plugs
NOTE ;r;cgho;rflgcltgoed;?g:?}der includes a standard electrode plug as indicated in X bt with the specified number of %-18 !
Dryseal pipe thread holes for the plugs. w
- CROSS REFERENCE TO OLD B|W PART NUMBERS ELECTRODE PLUGS
HOLDER | NUMBER OF MATERIALS AND PART NUMBERS j FOR 316 55 HOLDERS
TYPE ELECTRODES o |
; BRASS CASTIRON 316 STAINLESS ' Furnished as standard equipment.
DRt 1 19-048000 12-048100 12-048200 | Suitahle for many corrosive applications,
“ - — - EPZ | and for saturated steam
. E2 2 12048400 | 12048500 | 12-048600 i U to 400 psi and 445°F (230°C).
_ E-3 3 1,2'_048800 12-048500 12-045000 Recommended for low pressure applications
E-4 4 12-049200 | 12-049300 12-049400 EP3 ‘ that are subject to some vibration or
X 5 12-049600 12049700 12-049800 : shock. Also for Iongheleclrtlade rods, |
T : | Holder furnished without electrode plugs !
| - 6 12-050000 12-050100 1‘2',[,}50200 X but with the specified number of 3:-18 '
E-7 7 12-050400 12-050500 12-050600 Dryseal pipe thread heles for the plugs
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Patriot offers a wide selection of BIW elec-
trode plugs for mounting electredes in tanks
and vessels. They are designed to meet a
variety of environmental conditions to pro-
vide a strong mechanical moupting and to
insulate the electrede from the tank struc-
ture; they also have a secure method to
make the electrode lead wire connection to
the BIW control relay. Details of a typical
pressure tight electrede plug are shown in
the diagram at the right. The central red is
sealed to the inside of the ceramic insulator
glass, and the stainless steel bushing is
sealed to the outside of the insulator with
copper and/or Teflon® gaskets.

Electrode plugs are included in the Type k&
glectrcde holders. Also, these plugs are
cften used on OEM applications to provide
reliable and inexpensive individual mounting
of electredes in special situations.

Other types of electrode plug and electrode
assemblies are described in this Section.

Should ncne of our standard items be suit-
able, special electrodes can be made to
arder to meet specific operating and/cr
installation conditions.

ELECTRODE PLUGS

B-32

WIRE CONNECTOR

13/i6 HEX

%-18 DRYSEAL
(PTF) SAE SHORT
MOUNTING
THREAD

14-20NC-2THD

Terminal Screw

H . SOLID ROD
ELECTRODES

Type A rod is used for short
electrodes and is available in a
variety of corrosion-resisting
materials,

WIRE SUSPENSION
ELECTRODES
These electrodes are used for

long lengths and where space
prevents use of rod eiectrodes.

e

i e
e v v

One required with each
wire suspension electrode.

6012 EP2 %m
OLD PART MOUNTING CONSTRUCTION PRESSURE/TEMPERATURE = 4
CATALOG NUMBER THREAD MATERIALS RATINGS ;o 8
SECTION EP1 | 04126400 | %-15 Dryseal Shell-30358 2000 psi Up to 200°F (93°C) PR S -
(PTF) SAF Short | Insuiator-Ceramic 700°F (371°C) Up 1o 100 psi T
| Pipe Thread Seal-Glass & Copper - .
EP2 04-141300 | %3-18 Dryseal Shell-3035% 2000 psi Up to 200°F (93°C) e i
These plugs can (PTF) SAE Short  ‘Insulalor-Ceramic . 550°F (288°C) Up to 200 psi
be installed in Pipe Thread Seal-Glass & Teflon® | Saturated Steam Up to 450 psi
Type E Holders. EP3 04-149600 | %3-18 Dryseal i Shel-30355 500 psi Up to 270°F {132°C)
(PTF) SAE Short Insulator-Teflon® 300°F {(149°C) Up to 250 psi
e Pipe Thread Seal-Teflon® Salurated Steam Up to 125 psi
EP4 : Te-UbB400  3e-18 NPT Shell-Aluminum For Nonpressure Use
« Pipe Thread Cord Grip with Up to 190°F {88°C)
o o i Neoprene Packing {Only for wire suspension electrodes)
6012 EP5
CATALOG OLD PART MOUNTING CONSTRUCTION 1 PRESSLRE/TEMPERATURE
SECTION NUMBER THREAD MATERIALS : RATINGS
‘ EP5 04134900 | 53-24 NEF-3 Shell-3035S 1 2000 psi Up to 200°F (33°C) T
. . Machine Thread Insulator-Ceramic 700°F {371°C) Up to 100 psi -7
This plug is ‘ Seal-Glass & Copper ”
for separate — -
mounting only.
ELECTRODE PLUG CCQVER
Catalog Number | Old Part No. I Designed 1o insulate and protect the
| electrode lead connection. Made of
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04-129000

neoprenerand fits all standard plugs.




FLANGED CAST IRON ELECTRODE HOLDERS

These flanged holders are for use with
B/W wire suspension &lectrodes in non-
pressure applications such as elevated
tanks, water reservoirs, underground
storage tanks, sewage wet wells and other
installations requiring relatively long elec-
trode lengths. They are of rugged con-
struction made of cast iron with baked
aluminum paint finish to be very durable
for many years of outdoor exposure.
Available in 3", 4" and 6" sizes which fit
the 125 Lb. Cland 150 Lb. Steel mounting
flange specifications.

These holders have a removable inner
plate provided with a grommet for each
wire suspension electrode. The grom-
mets are sized to give a snug vapar tight
fit with BIW Type SW electrode suspen-
sion wire, and the electrodes are secured
by means of a simple overhand knot in
the suspension wire as shown in the pic-
ture below. The mounting plate with elec-
trodes attached can be easily removed
through the top of the electrode holder to
facilitate cleaning and adjustment of the
electrodes when required.

ES53

e
. R

¥

Ly

TYPE E-55-3 HOLDER

3 tnch Cast Iron 125 1b.
Mounting With Aluminum Paint
Finish For 1 to 7 Wire
Suspension Electrodes.

I 4.12-+ | FOR CONDUIT
iN

o -

[ ,ﬂ_’—"‘Tz
0.75

i
|
0.75 DIA. .
4 HOLES i

%" PIPE TAP

v

TYPE E-55-4 HOLDER

4 inch Cast Iron 125 lh. Mounting
with Aluminum Paint Finish For 1 to
13 Wire Suspension Electrodes.

— .

T

0.75 DIA.
8HOLES ™, _

7501 o
o

6(%12

CATALOG
SECTION

maunting flange.

Mounting | Number Of Shipping
Provision | Electrodes | Weight
E553 | 3in Flange | 1-7 141h.
E54 | 4in. Flange |  1-13 24 1.
) ES56 | 6in. Flange | 1-13 30 1h.
!i NOTE: These hoiders are not available for use with solid rod elec-

trodes. For applications requiring rod electrodes with flange
mounting, vse a Type E holder and a separate threaded

CROSS REFERENCE TO OLD BIW PART NUMBERS

Holder Type | 0id Part Number
) E-55-3 12-054400
# E-55-4 12-056400
g i E-55-6 12-056700

. FOR CONDUIT
—— \ .

N

t” PIPE TAP

| 456
10.63
1

1

r

‘9.00
'Jf 3.25

TYPE E-55-6 HOLDER

6 inch Cast Iron 125 Ib. Mounting
With Aluvminum Paint Finish For 1
to 13 Wire Suspension Electrodes.

1" PIPE TAP
5.78-—| FOR CONDUIT

A T

4.56
|

IjL;iil -t

| 0.63
0.88DIA.
8HOLES
——— 3
‘ (@ O
T L4100
gsel> 4 -+ | Olassi
‘ Ry L

These electrode holders are for non
pressure applications only

Number Of Openings
Provided For Wire
Suspension Electrodes
1E 1
2E 2
3E 3
4E 4
5 5
6E 6
| TE 7
| 8E 8
9F 9
10E 10
11E 1
12E 12
13E 13

NQTE: The required wire suspension electrodes must be ordered
as separate items.
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TYPE KFz2-JB

._4HOLES FOR
0.0, BOLTS

. . . TYPE KF-1 TYPE KF-2
These versatile corrosion re&ustant electrode — awoLes Fon _aviowes o
helders are made of unplasticized PVC for use /o woo.Bams oD BOLTS

on industrial and chemical applications such as
acid storage tanks, plating tapks and liquid
waste treatment systems. They are suitable for
ambient temperatures up to 180°F (82°C). They
include a walertight PVC cover or a junction

box. Types are available far mounting on stan- 1inch Flange 2 inch Flange
dard 1“’ 2"’ 3" or 4 ﬂanges' The Type FRSG is ENTRAMCE FOR ENTRANCE FOR
intended for mounting on the corner of an open /—GABLE FROM —CABLE FROM T

3070 .44 0D, 4 .3070.430.D. ‘

flanged rim tank, and only requires minimum % NPT

- } 550 £ FOR CONDUIT
space in the tank. 212
. . . . ;! * I, R
Models are available for use with either solid J—f— et "f - - '7f
rod or wire suspension electrodes which must SPECIFY THE NUMBER AND SPECIFY THE NUMBER AND SPECIFY THE NUMBER AND
. . TYPE OF ELECTRODE OPENINGS TYPE QF ELECTRQDE DPENINGS TYPE OF ELECTRODE DPENINGS
be ordered as separate items for tield assembly
at time of instailation. TYPE KF-3 TYPE KF-4 TYPE FR-56
H HOALES FO BHOLES FOR
Solid rod electrodes extand thru the bottom of "% 0D, BoLTS ./ Twon o
. . CUSTOMER TC DRILL
the holder and are tightened against a shoulder MGUNTING HOLES
. . . AS REQUIRED
which provides a vapor tight seal for up to 10
psi. Rods should be insulated for lengths
greater than 30 in.
Wire suspension electredes are recemmended
for lengths over 6 feet. The BIW Type SW sus-
pension wire is brought into the holder thru a i ]
. . —2s500—
clearance hole and is secured by a knot as illus- +ur Inch Flange . winch Flange
trated below. The Type 13-064700 electrodes ~ "NemeuT - wvesor W0 rorcowsar o pesan L A e —
are available in the same selection of materials ! @ = @ g ! —-;FH—-/
as the solid rods and must be used for corrosive .y N S L I
||qU|dS [ _E;-_‘—‘ﬁ'j ] 109 [ :: j . . E’-] * %IL : | :
i ~ ) L B s B
SPECIFY THE NUMBER AND SPECIFY THE NUMBER &ND SPECIFY THE NUMBER AND
TYPE OF ELECTRODE DPENINGE TYPE OF ELECTRODE OPENINGS TYPE OF ELECTROQDE GPENINGS
—— CABLE TC
BIW RELAY
6012 KF3—4 RC
T 1
SPECIFY TYPE KF-2
CATALOG | ELECTHODE OPENINGS | Tope of Electrode ] ELECTRODE | ELECTRODE HOLDER
SECTION ‘ " Specify Number of N Ta Be Used LENGTHS “g;:g\:c;gnc
‘ Openings Required | Type € Solid Rod / ELECTRODES
) RG | For Type KF Holgers
MAX. ND. OF| SHIPPING | 1 SeeSecton 6013, Page 13
ELECTRODES | WEIGHT Ao | Type D Salid Rod
N For Type FR Holders = &,
1or2 1.0LB A 0 T porrap—— TYPE FR-56
4 2.0LB ! See Section B3 Page 3 _ “‘-‘__7_7_7 ' | ELECTRODE HOLDER
! Wire Suspension Electrades \\ ! WITH TYPE D
KFZJb 4 2518 WS | For Type KF or FR Holders SPECIFY 7] INSULATED ROD
7 3018 | See Section 8013, page 12 EtsﬁgﬁagE ELECTRGDES
7 || SeeScotion 601 - :
— 40L8 NOTE: The required electrodes musi be or- — INSULATION SHEATH
FRSE 5 ' 15LB dered as separate items for field assembly '
holder. -
/ "Qne tare rod or wire suspension electrode, or two to holder - 1.¢ BARE TIP
insulated rods. @ T
CROSS REFERENCE TO OLD PART NUMBERS a
‘ [ HoLDER Bare insuiated | wie SPECIFY TYPE KE-3
- el I TYPE Rods Rods Suspension ELECTRODE ELECTRODE HOLDER
i L { KR 12-066300 12-066100 12-083400 LENGTHS ﬁ' Wa:g;z;;gﬁ;mﬂ
= ‘ 183400 |
. KR2 12053800 12082400 | 12-D77600 ELECTRODES
" KRB 12-083500 12082600 12-083100
. KFa 12085200 12070700 12-077300 [ PV SPAGER
. KFé 12071100 12071500 1 12-081700 30 {a; BARE TIP
| FRS6 | 12080500 | 12080300 | 52063300
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Type AE-2
with rod
electrodes

MOLDED ELECTRODE HOLDERS

Type CE-2 & CE-3 Holders — These small holders
are primarily for use in criginal equipment applica-
tiong where available space is limited and where
desired level control can be obtained with two or
three shor solid rod electrodes. They are furnished
with a flexible PVC water-tight cover to protect lead
wire junctions.

A choice of two thermoplastic materials is availabie
with ratings as shown below. Pressure seal is ac-
complished with a Buna N gasket included with
each holder. They have 30388 studs with 8-32 male
thread for electrode connections.

HOLDER \
MATERIAL MAXIMUM RATINGS
Butyrate 200 psi @ 100°F (38°0)
160°F lTlC’C) @ G ps
Nylon 200 psi i@ 200°F (33°C)
L 350°F (177°C) @& 0 psi

For 2 Rod Electrodes
1"-14 Straight Machine Thread

CATALOG NUMBER

Type CE-2 Holder Type CE-3 Holder
For 3 Rod Electrodes

1"-14 Siraight Machine Thread

CATALOG NUMBER

6012 — CE2B 6012 — CE3B
| Holder | D) Fart | Haider | 0Id Part
Materia! | Numher ] Material [ Number
GE2B| Butyrate 12-0536&)1) _CESB Butyrate | 12-073500
CE2H NyI(E 12-082500 CE3N| Nyion 12-082700
NOTE: The required Type €E rad electrodes must be ordered as separate items,

Maximur recommended bare rad length is 12 \nches
Mot availatle nr wire suspension electrodes

Type AE-2 Holders — Molded of ABS corrosion-
resistant thermoplastic material. these holders are
ideal for use in applications involving control of
many corrosive liquids. Designed to permit the use
of either two solid rod or two wire suspension elec-
trodes, they are supplied with fiexible PVC water-
tight covers to protect the lead wire junctions.

They have 30355 couplings with 4-20 female
thread for electrode connections.

_

|

MAXIMUM RATINGS

i

i

| 250 psi @ 100°F (38°C)
180°F (82°C) @ 0 psi

NOTE:

TYPE AE-2 HOLDER

For 2 Rod or Wire
Suspension Electrodes
2 NPT Pipe Thread Mouniing

Catalpg No. 6012-AE2
Dl Part No. 12-034500

The required electrodes must be ordered as separate items, see Catalog
Setion 6013 for information.

Raod Electrodes — Type Arods ate used.

Wire Suspension Electiodes — A wite connector is reguired for each
wire suspension elecirode.

.

i

CATALOG NUMBER

CONDUIT ELECTRODE HOLDERS

B

Designed for use with BW wire suspension
electrodes, these versatile low-cost hclders
are recommended for underground drainage
sumps, septic dosing iarks, open sumps and
similar applications. Availakle in cadmium
plated cast iron for general purpose applica-
tionsg, or rigid pelyvinyl chioride for corrosive
situations.

These holders are mounted by attaching to a
length of standard conduit extending over ihe
liquid being controlied. They have grommets
for each wire suspension electrode. and come
in two sizes to accomodate up to eight elec-
trodes.

6012 C.4|
No. of Holder | Conduit Comneclion | 0id Part
Electrodes Material Size Type Number
Cal | 14 |Casthon | BUNPT | Inreaded | 12-056000 |
| cap 14 [PVC_ [ %UPVC.| Cement | 12-065400
€8 | 18 | Castion | {"NPT | Threaded | 12-087800
C8P | 18 | PG 1"PVC | Cement | 12081800 |

NQTE: The required wire suspension electrodes must be ordered as separate items

CORD GRIP ELECTRODE HOLDERS

o

"

f
i

BIW cord grip elecirode holders provide K
a simple. low-cost means of sealing .
lead wire openings against leakage of
gases and liguids in non-pressure ap-
plications requiring use of wire suspen-
sion electrodes. These include submer-
sible pump installations with low level
cutoff control, underground water stor-
age tanks, covered sumps, and sewage
pumping stations.

Made of aluminum machined for 2"
pipe thread mounting, they are fur-
nished with compressible Neoprene

|

3

packing to support either one or two =
Type CG1  wire suspension electrodes. Type CG2
with E-1P with E-IS
Etectrode Electrodes
CATALOG NUMBER
6012 CG1
[ No. of |_' Holder Mounting 0ld Parl \
Electrodes Material Thread Number

CG1 1 Aluminum 1" NPT 12-055900

G2 | 2 Aluminym L NPT 12-058000
NOTE: The required wire suspension electrodes must be ordered as separate items.
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PATRIOT SENSORS

STANDARD ASSEMBLY TYPE IFW 0.00 0.0,
BW ice-free electrode units are designed to provide posi- GROUND SCREW — SPUP
tive, reliable pump control in areas where severe winter “NeT e 456
temperatures cause icing conditions which would normally FOR CONDUIT !
interfere with or prevent proper pump operation. 47 C.1125 Lb. i ! ‘
The assembly consists of a Type 8012-E554 cast iron COMPANION FLANGE i
flanged electrode holder threaded onto a 3" steel pipe -t Bo | 1
and details are illustrated at the right. The thermostat is a GALVANIZED \ ‘ :
factory set to close at 32°F (0°C), and the heater will keep |
the water inside the 3" pipe free of ice even when heavy VENT HOLE — 2 P
ice forms on the surface of the water surrounding the ice- " -
free electrode assembly. The 4" pipe nipple with com- 37 STEEL ool A
panion flange is provided to mount the unit. The nipple GALVANIZED ! LENGTHIS
must be attached vertically 1o the tank top, and the rest of :splzcufv
the assembly is then lowered and boited into place. WIRE SUSPENGION - =] | LENGTH
When designing the control system, provisions must be ELECTRODES : i OF3"
made to cut-off the power to the immersion heater | PIFE
whenever the water level falls below the lowest electrode )
because the heater will burn out Iif it is energized when
exposed to air. [
A single pump, pump up system requires a BIW Type [
1500-G relay with the NC contact controlling the pump, and 350 WATT | u M.J.‘nﬂ
i B f IMMERSION HEATER UM
the NGO contact providing cui-off for the heater. See Cat pevpifima o L L
alog Sections 8040 and 8044 for information on standard b - 1
and custom control panels.
6012—IFW—4 —L1 8 X
SPECIFY LENGTH OF
ATAL | LINE VOLTAGE 3 INCH PIPE — FEET
SAUCAG I [Lr | 115 vol-50760 He 21t (Mimmum) o 6 .
L2 | 230 Voit-50/60 Hz ; | | OFTIONAL FEATURES
E-IF OId Part Number 12-041500 | /o2t | X_| None |
Other voltages not available, LP glrgl})ar‘tnﬁh Pli)?EZZBGUU
- art No. O1-
The type IFW is for non-pressure applica- Qver 21 1. LN | Omit 4 inch Pige Nipple
tions. Contact factory if a pressure-tight 0Old Part No. 09-155600
ice-free unit is required. 7 — -
- — It electrode lengths are not specified, they will be LF | Omit 4 inch Companion
SPECIFY QUANTITY AND tactory set at maximum length based on the 3" pipe Flange, Bolts, & Nuts
LENGTH OF ELECTRODES length. Oid Part No. 04-105400
Type W2 E-1P 0458 NOQTE — if mare than one item is to be omitted,
Wire Suspension Electrodes include the symbol for each item deducted.
110 9 (Maximum) Example — LP-LN-LF
TYPE IFR SHALLOW TANK ASSEMBLY

Some applications such as cooling tower basins re-  These assemblies have electrode plug and stainless
quire short electrode lengths, and as shown at the left, PVC insulated solid rod electrodes. The 115 volt ac
the Type JFR will mount directly on a tank top, oron heater is designed for operation in air and low level

a bracket inside the basin. cut-oft provision should nat be provided.
- e e 6012—1FR-3—L1 26
T‘ GROUND SCREW
R = |
\ €0R CoMBIT - SPECIFY LENGTH OF |
| gé’cf:{\ril-&? LINE VOLTAGE 3 INCH PIPE-INCHES
Lo G - (L1 ] 115 Volt50/60 He_| 12 inch minimum
e Y I E-IF Oid Part Number 12-074400 lo 48 inch maximum __ |
o i WALATED oD | "SPECIFY QUANTITY AND 1, Other voltages nct available.
! ! FLECTRODES LENGTH OF ELECTRODES 2. Order cannot be processed without length of
1 . L et en each electrade and length of the 3 inch pipe
— P SPECIFY YOLTAGE Type A 31655 PVC Ins. 3. The Type IFR is for non-pressure applications
b Solid Rod tlectrodes Contact factory if & pressure-tight ice-free unti is
- i = 1to 4 {Maximum) required.
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TYPE SW WIRE

PACKING

P— WIRE TERMINAL

|~ PLASTIC SHIELD

ELECTRODE
< -
BD13W1 or W2 BOTIWI or W4 6013W5 or W6 GO13WT to W13
E-1P 513 E-1P E-15 13-064700 PLUG WITH
WITH SHIELD LESS SHIELD CUT-AWAY WITH SHIELD CONNECTOR

Wire suspension electrodes are designed for
use in applications requiring long lengths, or
where limited head room prevents installation
of sclid rad electrodes. They can be used with
all hoiders except Type CE-2 & 3. Electrode
Types E-1P and E-15 are for use in water and
non-corrosive liguids. Type 13-064700 is de-
signed for corrosive liquids and is available with
a variety of rod materials. Types E-1P and
E-15 electrodes with molded plastic shields can
be used at temperatures up to 150°F and other
electrodes up to 190°F.

Type E-1P-Shielded: This electrode is approx-
imately 4" long and assembtled in a molded
plastic insulating shield 1 7/16" in diameter.
Designed for general purpose use, it is ideal
for elevated tanks, sewage pumping stations,
and deep well installations.

Type E-1P — Less Shield: This electrode is
intended for applications where space pre-
vents the use of other electrodes and where
vertical spacing between electrodes is 4" or
more.

Type E-15-Shielded: A 2" long eiectrode as-
sembled in a molded plastic shield 9/16” in
diameter. ldeal for use in submersible pump
installations and other applications where little
clearance is provided for installation.

Type 13-064700: This electrode is intended for
corrpsive liguids. It is 3" long made from a %"
diameter rod and available in any of the mate-
rials listed below. The lype SW wire is
attached at the factory and the connection is
completely sealed with PVC and bonded 1o
the insulation of the SW wire.

WIRE SUSPENSION ELECTRODES

WIRE CONNECTQOR: This adapter is neces-
sary to attach the Type SW suspension wire to
the ¥4-20 female elecirode holder connec-
tions. One is required for each wire suspen-
sion electrode used with electrode plugs, and
Type E and Type AE-2 holders.

CATALOG NUMBER

65013 emimsms = B R
Material
Brass )
Old No. 12-038400 BR
303 88
Old No. 12-043800 38
| S——

Type SW Suspension Wire: Designed to pro-
vide maximum strength and insulation, Type
SW wire should always be used with BIW wire
suspension electrodes to assure that a water-
tight seal is accomplished by the packing in
the electrode. The wire is singie conductor 18
gauge, 41 strand copper with 4/64" vinyl insu-
latign.

CATALOG NUMBER
6013 —SW-==10

e In Feet

Specify Length |
’ Old No. 01-130500‘

6013 —W1
T ELECTRODE "ELECTRODE oLD ;hese e?ecctirodes are ;l_elz_ld asssv%mbled andt
TYPE MATERIAL PART NO. e require amouni o ype wire mus
CATALOG be ordered as a separate item. See above.
SECTION | wi | E-1P With Shield Brass 13-020600
w2 E-1P with Shield 303 Siainless 13-020700
W3 E-1P Less Shield Brass 13-052700 NOTE — When wire SUS.penSiOn electrodes are
- - to be used with electrode plugs, or
| W4 | E-1P Less Shield 303 Stainless 13-052600 | Type E or Type AE-2 electrode hal-
W5 | E-1S With Shield Brass 13-022000 ders, wire connectors must aiso be
— 5 - - ordered for each electrode. See
| W6 | E-15 With Shield 303 Stainless 13-024300 above.
6013—W7 10
ELECTRODE ELECTRODE oLD
CATALOG TYPE MATERIAL | PART NO.
SECTION | w7 | 13-064700 With SW Wire 316 Stainless 13-064702 Type SW Wire
W8 | 13-084700 With SW Wire | Monel 13-064703 | Length In Feet _
W8 | 13-064700 With SW Wire | Nickel 13-064704 These electrades come complete wih the
——— - - Type SW wire permanently allached to the
WID | 13-064700 With SW Wire Carpenter 20 13-064705 electrode. Lengths must be specified when
W11 | 13-0684700 With SW Wire Hastelloy B 13-064707 ordering.
W12 | 13-064700 With SW Wire Hastelloy C 13-064706
W13 | 13-064700 With SW Wire Titanium 13-064709
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\METEK

PATRIOT SENSORS

ELECTRCDE MATERIAL
SELECTION .

The chart below suggests electrode material for
some typical liquids. Electrode corrosion is dif-
ficult to predict because the rate ot carresion is
effected by many factors such as: concentra-
tion, temperature and impurities. Therefore, this
information should be used as a general guide,
and the final choice should be determined from
actual application conditions based on previcus
experience and knowledge.

 ELECTRODE TYPICAL LIQUID
MATERIAL TO BE CONTROLLED
Brass Soft Water, Condensate
316 55 Water, Sewage, Beer,
Alcehed, Food Products,
Chemicals, Many Mild Acids
Mone! Acetic Acid, Sea Water
Nickel Boric Acid, Calcium Hydroxide
Carpenter 20 Sulphuric Agid, Alum Solutions
Hastelloy B Hydrechloric Acid
| Hastelloy C Hydratlouric Acid
Titanium | Phesphoric Acid, Brine Ferric
Chioride, Hol Nitric Acid
Carbon Tip Hydrochlcric Acid
! Carbonated Water

Contact Patniot For Specific Recommendations

SOLID ROD ELECTRODES

i
raly

e

i !

| |

6013

6012E4 ELECTRODE AE-2

HOLDER PLUG HOLDER
TYPE A RODS

Solid rod electrodes are generally used
where relatively short iengths of 6 feet or
less are required. Care should be exer-
cised when specifying lengths cver 6
feet. Longer rods and those instalied
horizantally should be insulated. Atfter
cutting insulated rods, strip about 1 inch
of insulation off lower end to expose the
bare rod.

TYPE A electrode rods are 14" diameter
and have V-20 thread for use with elec-
trode plugs, and Type E and Type AE-2
electrode heolders. A boot made of the
sheath material is furnished to protect
and insulate the lower side of the elec-
trode plug.

6012-CE2 6012-FR-56
HOLDER HOLDER
TYPE B TYPE D
RODS RODS

TYPE B electrode rods are 14" diameter
and are tapped 6-32 for use only on Type
CE-2 and CE-3 holders. Lengths aver 12
inch should be insulated and lengths over
30 inch not recommended.

TYPE C clectrode rods are 4" diameter
and have the upper end machined with a
shoulder and 10-24 thread to assemble
into Type KF holders.

TYPE D electrede rods are 44" diameter
are similar to Type C except the upper
end is machined ta a length that fits only
Type FR holders.

6013—SS P A—4
I %20
J THREAD ‘.‘
CATALOG [NSULATION MATERIAL | i : *msﬂﬂ?og
SECTION X |Bare Rod ! |
P |PVC Sheath U SHEATH
Max. Ternp. 190°F {88°C) [ LENGTH
T [Tefion Sheath | RroDTYPE & LENGTH / |
Max. Temp. 550°F (288°C) Rod Length In Feet - BTAIEE
Carbon Tip Installed See Note Below T T
PC |On FVC insulated Rod A |Has 220 thread for use ee
TC |On Teflon Insulated Rod on ?I'yge E or AE.2 r:olfders i ™ \T
and electrode plugs. ' SHEATH
- 6B |Has 6-32 tap for use on [ LENGTH
ROD | Type CE-2 & CE-3 holders. F—
MATERIAL . ] L e
8B IHas 8-32 tap for use on r TR
BR | Brass .
gtand eleclrode assembiies
S5 | 316 Stainless : THREAD TERPH;:E‘%LSNUTS
MO | Manel C |Rod machined for attaching to
NI | Nickel Type KF holders. o RING
[ . 1 D |Roed machined for attaching to “‘~— o SHEATH
CA | Carpenter 20 Type FR holders. LENGTH
I—Eﬂtenﬂ— NOTE: Standard stock rods are furnished in
HC Hastelloy C gven foot increments up to 10 ft. long, and — . BARE
- must be lield cut for mtermediate operaling LA ~ 1P
__TI | Titanium _ lengths. Contact Patriot for pricing on other -

lengths and materials.



GLAND PLUG AND ROD ASSEMBLY

The packing gland construction of these units pro-

vides additional strength for electrodes on applica- ~ TERMINAL SCREW ———

832
tions where there is vibration, shock or side thrust -
: against the electrode. Installations include detecting TEFLON WASHER - |
th_e presence or absence of fluids in shipboard UPPER BODY
) bildge discharge lines. or coal slurry pipelines. 303 8.5.
! The lower plug body is available in most of the same 218
materials as the electrode rods so that these as- TEFLON PACKING

H— MOUNTING THREAD

semblies are quite suitable for many corrosive con- % N.PT.

ditions, With teflon insulated rods they are rated for
use up to 250 psi and 400°F (204°C).

These gland plug electrode assemblies can also be
used in the Type E electrode holders instead of the

LOWER BOCY
SELECT MATERIAL
FROM CHART

—
INSULATION SHEATH ‘._EZ' SPECIFY

; standard electrode plugs as shown on page 6. The  speciey pvc T INSULATION
i i OR TEFLON | LENGTH
gland plug assemblies are separately ordered for field - |
CATALOG NUMBER assembly. .
. o ELECTRODE ROD SPECIFY
6013 GP CA SS P 88 4 250.D. ROD A
e e SPECIFY MATERIAL LENGTH
LOWER BDDY OoLD PART
MATERIAL NUMBER
303 [ 303 Stainiess |12-065800 12-063900 Electrode Rod Details
16 | 316 Stainless 12-074600 See Page 13
MO | Monel 12-075800 A dimension is electrode length
NI Nickel 12-079600 B dimensicn is insulation length
CA Garpenter 20 12-0747G0
T Titanium 12-078000

ADJUSTABLE GLAND ELECTRODE ASSEMBLY RUGGEDIZED ELECTRODE ASSEMBLY

BIW adjustable gland electrode hol-
ders are designed for use in applica-
tions that reguire occasional chang-
ing of the high or low level control T
settings. Typical installations include
conveyor feed, liquid propertioning,
and container filing machines.

_ TYPEE-1
ELECTRODE
HOLDER

CONDUIT
OPENING
1" NPT

These Type REA electrode assemblies are
very strong for use on heavy solutions. pas-
ticularly when they are being agitated with

" TMOUNTING

Made of 303 stainless steel with t - 1 THREAD a mixer. Application_s_incl_ude clay or starch
positive pressure-tight %" pipe Iy solutions used for sizing in the manufactur-

thread mounting plus Teflon or i g ing of paper products.
Neoprene insulation and packing. The Type E-1 holder provides water-tight
opemrmel *Moummc These halders are used with insu- : protection for the electrode connection and
ROD |' THAEAD lated solid rod electrodes of any de- SUPPORT is available in cast iron, brass or 316 S.S.
LENSTH ~ T;P‘EN:T sired length. To adjust level settings, Juse The support tube which provides strength

INSULATION RQD

. 1D
. + 4 {~=BARETP

CATALOG NUMBER
6013 —AGP

15=—85S-P
o

simply lcasen the top of the hoider
and slide the electrode up or down to
raquired depth. Electrodes must be
insutated over the fuil range of adjus-
tability.

Specify tod material

Type SW Wiz
Length In Feet

and msulaion matenal

The A dimension operating electrode
o4 length must be furmshed with
proer

DESCRIPTION

NOTE

Adjustable Gland & Rod Aszy.

AGP 0ld Part Ko, 12-057000

See Catalog Section 6013 page 13 for
selection of rod materials. ADD price
of insulated rod to total

INSULATION
LENGTH

*

ELECTRODE
ILENGTH
A
T

v

DT A g €

+—INSULATION
PVC SHEATH

ELECTRODE
ROD
.50 0.D.

to prevent deflection of the %" OD stain-
less rod is available in galvanized steel or
other materials such as stainless steel.

CATALOG NUMBER
8013 — REA
Old Part No. 12-070600

When placing an order or requesting a quotaton.
speciy the required lengths for dimensions A, B, & C,
and the type of material for the holder and suppart
fube.

th
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AMETEK

PATRIOT SENSORS

SMALL BUSH

ING AND ROD ASSEMBLIES

CONCENTRIC ELECTRODE ASSEMBLIES

i 1 5 .
£ Patriot offers a variety of these small These assemblies are
%j i electrode assemblies to meet spe- primarily for OEM applica-
e i cial OEM situations for single efec- tiens requiring two short
e TYPE trodes. The bushing has a 1/4" NPT i;)%?éo?sesumi%%d 0 “’ivnr;?;ﬁ
sBR-g4 PiPe thre_ad for.pressgre-_tlght mount_- them. While devetoped for
i ing and is avaiiable in either cadmi- carbonator level control.
;;FI;ESS um plated steel or 316 5.5. The they are suitable for any

TYPE
58R-51

electrode rod is 1/4" Q.D. and must
be insulated for at least 1" below the
bushing. The available PVC or teflon
insulated rod materials are listed on
page 2. There is a choice of four
methods to connect the electrode
lead wire.

CATALOG NUMBER

6013 SBR S1 S
A

small tank for use up to 150
psi and 170°F (77°C). The
mounting bushing is made
of 316 8.5, with 1¥"-20
machine thread, and a
nylon gasket is provided.
The snap-on cord set has
three conductor type SJT
cord which provides ground
cannection to the meunting
bushing, as well as the two
slectrode leads.

o

Ty

|

P

TYPE OF Minimum Order s L
WIRE CONNECTION 25 pieces Fer a quetation advise the CATALOG NUMBER
. ) length cf both eleclrodes, 6013 — CEA — S
$1 | Double Nut For quotation advise — the length of the cord set
52 | Push-On Spade type of wire connection — - - Minimum Order
53| Push On Bayonet bushing material — mate- and the t_yp? of termination 25 pleces
rial and length of insulated for the wire leads.
54 | 6-32 Screw rod.
gg SPACERS FOR N
INSULATED ELECTRODE RODS MOISTURE SENSOR

BIW rod spacers are used to sliffen long efectrode rod
assemhlies in those situations where movermnent of the
liquid would tend to deflect the rods. They must never be
attached to bare electrode rods because liquid on the sur-

112 face of the spacer could short between electrodes prevent-
T ing proper operation of the BIW control relays. - SELF ADHESIVE
. MOUNTING PADS
The PVC spacers include heat shrinkable PVC sleeves for i

attaching them to PVC insulated rods. The telion spacers
have heat shrinkable teflon sleeves to secure tham to

r The Type MSA moisture sensor is a compact low cost
teflon insulated rods.

device used io detect water leakage into areas such as
computor room subfloors, communication vaults, below
grade ductwork, or floars in basements, storage areas or
equipment raoms. It is easily aitached to a floor or wall
surface by the self adhesive strips or the mounting screws

CATALQG NUMBER
6013 RS2 P
\M

p— i provided.
. SPACER DESCRIPTION INSLLATION While designed as a sensor for the Series 41 Alarm Panel
Numbsar For Use With MATERIAL described in Catalog Section 8041, they can also be used
Of Reds L Holder Type Pl PvC to operate any of the BIW control relays. The relay or
|RS1] 2 £-2 | alarm is actuated when moisture bridges adjacent printed
R$2| 3 -3 T Teflon circuit paths on the underside of the sensor.
RS3| 4t7 E-4 10 E-7

RS4 KF-1 NOTE
p— ] 5 Cantact factory for guole on
HS% | 2tod KF-2 or KF-2J8 special assemblies consisting CATALOG NUMBER —[
|RSE! 207 KF-3 or KF-4 of electrode holders with insu- £013-MSA-1
51| 2105 FR-56 fated Siectiode rods and spac- Old Part No._ 13-G74400
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