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TECH HOTE 101 - I=s arcing present?

Magnetic reed switches, rated for 1 AMP or less, have plated precious metal
contact surfaces. When suwitching reactive loads or loads greater than their
capacity, plated contacts are vulnerable to perforation and subsequent
welding. If conditions, preszent when the suitch openz and clozez itz con—
tacts, produce an arc, contact surfaces will eventwally perforate and fail.
The greater the magnitude of arc, the sooner failure can be expected. Per-—
manent failure iz usually preceded by tranzitory sticking, a condition
which may be tolerated until it iz too late. Despite vulnerability, plated
contactz often switch tens of thouzands of cucles in circuitsz where =some
arcing is present. This apparent success can make it difficult to convince
users of the importance of arc suppression circuitry. It i=s important.

When arcing is present, performance may evaporate at the very next contact
closure. On the other hand, a switch may continue on for thousands of =uc—
cessful operations. At best, when arcing iz present, continued reliability
iz wncertain.

Here's a simple test that will tell you =omething about the arcing condi-
tions you can expect in your application. Power up the load so it will
operate. Simulate the operation of the reed switch device by merely closing
and opening the circuit to the load with a jumper wire. Now darken the room
and switch the load. If you see an arc where you are making and breaking
the circuit you should consider uzing arc suppresszion. Look carefulluy. Even
a tiny spark i= an arc which must be suppressed.

MNow incorporate your arc suppreszion circuit and repeat the abhove test. If
the circuit is effective, the arc will be gone or its intensity substan—
tially reduced. Any noticeable reduction of arc intenzity will enhance
contact life. See Tech Mote 120-A, -B and —C.

Q1-05-33
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TECH NHOTE 102 - Lengthen Senszor Leadwires

It may he necesszary to lengthen sensor switch leadwires. The method de—
scribed here provides a strong joint, occupies minimum space and is in—
zulated for service at 120-240 VAC.

Using UL1007 wire (used on Series 10 switches) or UL1015 wire (used on
SBeriezs 5 and 20 suwitches), strip ends =o .310 (7.87) of hare uwire iz ex—
posed. Immerse stripped ends in liguid (rosind flux. Then, imnmerse expos—
ed ends in a solder pot containing 60-40 solder. (If a solder pot is not
availabhle, use a 35 watt =oldering iron and .040 dia. rosin core =solder).
Apply mininum solder to achieve a smooth, shiny surface.

fAssemble a 10-702-TU heat shrink insulator tube on one wire. Then position
wire ends o the tinmed ends are side by side, pointing in opposite direc—
tionz and tangent at their diameters. Using a 35 watt (chizel tip) =older—
ing iron, apply heat to the joint wuntil the tinmed wires fuse together. It
may be useful to apply a =mall amount of =older to the iron’s tip prior to
fusing the joint. (A smooth, shiny Jjoint, without peaks or wvhizkers, is
the objectivel). Position the insulator tube over Jjoint and heat shrink it
into place with hot air from a 475 watt heat gun. Use one insulator tube
for 120 VAC. Use two insulator tubes for 240 VAC.

SEMSOR SHITCH
LEADHIRE FUSED SOLCER JOINT
£ i 0. I R

L 10-702-TU HEAT SHRINK

INSULATOR TUBE
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TECH NOTE 1032 — MNipple End Seal Integrity

ERECTA SWITCH accessories, designed to commect to 178 pipe nipples, in—
corporate two O-ring seals. The larger of the tuo, =seals on its diameters.
The smaller O-ring, seals on its faces. This is a redundant sealing scheme
intended to maximize leak tight integrity and, at the =zame time, pernit
hand tight aszembly. Either O-ring, correctluy assembled, iz sufficient to
effect a positive seal. When both seals are engaged, seal integrity is
maximized by redundancy. Thiz technique transcends the uncertainties char—
acteristic of thread seals.

Mipple penetration into ERECTA SWITCH commectors must be sufficient to
engage the face seal O-ring. There is no visual reference on the nipple
to control penetration. Engaging the face szeal is usually determined by
"feel" as= the nipple i= bottomed. Lubricating the nipple’'s threads by
scoring the threads with a bar of hand soap enhances the ability to "feel”
the bottom. However, when maximum reliability is the objective, a more
definitive method to determine engagement should be used. Marking the dia-
meter of the nipple, at the correct distance from the end face, provides
a definitive reference.

B35 +e— 005 [—
10-700-C5-[11 El_

LB +e— 008

10-7o0z-EH-C1]
0E-16-01

= PAGE S0

TECH HOTE 104 — Receptacle Cap Attachment/Detachment

The caps of the ERECTA SWITCH 1-1-4 hex and round receptaclez are attached
by a snap lock ridge and relief scheme molded into the parts. A separate
"backup ring'" part is included and is necessary to reliably secure the cap.

fipplications which use the 12" knockout feature, to attach conduit fit-
tingsz or wiring accessories, must isolate weight and stressz loads from the
cap attachment by including an external clamp in their installation.

The initial cap detachment force, applied perpendicular to the assembly
axis, iz > 30 PEI. Successive attachment-detachment cycles of the Kuynar
and Polypropylene versions may reduce this to as low as 25 PSI. The force
required to attach the cap i= approximately double the force necessary
to detach the cap. (A plier tuype attachment tool i=s plammed as a future
ERECTA SWITCH product addition). A screw driver slot is provided at the
cap-receptacle interface to facilitate cap removal. Care should be taken
while prying the cap off =0 as to avoid scaring O—ring sealing surfaces.

COMDUIT FITTIMG
KNOCKOUT

|— EACKUP RING

ROUND TYPE I.E.: 10-701-RS HEX TYPE L.E.: 10-700-RT
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TECH HOTE 105 - Receptacle Body To Cap Seal

The =eal between the cap and body of the ERECTA SWITCH round and 1-1-4 HEX
receptacles is a weather seal. When parts and O-—ring =seal are correctly as-
sembled, these receptacle structures are weather resistant. They may not,
houwever, bhe suitahle for situwationz in which the assembly muszt be submnerged
in liguid. This O—ring is marginally supported and may not seal in a pres—
sure environment. Further, the reliability of the seal between the cap
and outzide electrical conduit or appliance iz another matter to conszider.

Beal integrituy may be compromized if sealing zurfaces become s=cared or
other wise abused during the installation process. To maximize seal integ—
rity (at this location) users may want to conzider lubricating the O0-ring
with a moist coating of liguid =oap.

CAP.-B00Y
SEAL SURFACE FOR
0-RING SEAL BODY GASKET OR 0-RING

COMDUIT FITTIM
KNOCKOUT

|— BACKUP RIMNG

KHOCEOUT

REMOLED
_l_'

CaP

ROUND TYPE I.E.; 10--01-RE HEX TYPE L.E.; 10-700-RT
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TECH NOTE 106 — Joint sealants and lubricants

ERECTA SWITCH products use two types of threaded joints. The familiar NPT
tapered pipe thread or our specially designed straight threaded, o—ring
zealed commectors. Our commectorszs combine MPS straight threads with pre—
cizsion geometries that accommodate one or more o-rings. When two o—rings
are used, the second ring iz redundant and thereby adds to owverall =eal
reliability.

Tapered, NPT male and female pipe joints depend upon a sealing compound to
establish the seal. Tef lon tape, design for this purpose, properly applied
to correctly engaged spec threads, will create this seal. ERECTA SWITCH
sets and construction schemes use tapered pipe thread sealz at joints
which are easy to assemble and inspect. For example, commecting nipples to
the baze of a threaded receptacle. A =suitable sealant should be used on
all NPT to NPT Joints.

Straight, NPE threaded attachmentz wusze o—ring zeals instead of compounds.
Sealing surfaces are clean, smooth and geometricallu correct. Sealing
occurs when o—rings develop a flat as parts are engaged.

Dry lubricant applied to NPS threads reduces the friction present when
screwing the parts together. Scoring the male thread a couple of places
with a bar of =oap works well. Tape or sealing compounds have dubious

value on NPS threads and may actually hamper correct o—ring engagement.

It i= not heneficial to lubricate o—rings on threaded Jjoints. Houwever,
large o—rings used on cam lock assemblies, receptacle caps and cable
azszemblies are difficult to aszemble unlesz lubricated. Wet lubricants
such as compatible oils, =silicone sprays or soap, sparsely applied to
o—rings reduce friction, scuffing, rotation and assembly forces.
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TECH HOTE 107 — Threaded joint asszembly torgque

Plastic parts are zubject to damage or failure when over torqued during
assembly. Notched geometries such as threads, thread reliefs, grooves and
section changes are vulnerable areas of molded structures. All generate
opportunities for stress concentrations which may contribute to part
failure when parts are subjected to excessive loads.

Exceszsive assemhly torqgue may lead to stress and wltimate stretching of
material. Partz can break wpon installation. Worse, stressed materials

may fail later, when temperaturez become higher or lower. Excessive torgque
should, therefore, be avoided. fAnd, in all instances, parts should be
supported so that torque is isolated from other joints in the assembly.
Similarly, torque applied to external plumbing should be izolated.

O—ring sealed parts incorporate shoulders or stops to limit part engage—
ment. Screw s=uch parts wuntil the mating part contacts the shoulder or is
bottomed. Then, add an additional 18 turn. For threads of 1-2" or less
thiz amounts to a load of about 10 to 15 inch pounds. Larger parts require
more torque. However, in all cases, torque levels will be at inch pound
level. Some parts have torque limits molded into the part. Others have
limitz specified on the catalog drawing or product information card. Do
not apply sealant tape or compounds to straight thread=s. If parts do not
turn freely by hand, apply lubricant to the male thread. See Technote 106.

Mipples and components having NPT tapered threads must be sealed with tape
or compound. (Some ERECTA SWITCH components have combination NPT-NPE
threadsz on one end. If the =seal iz to occur at the NPT feature, apply
=ealant to the NPT male thread. Screw NPT threads until snug. Then add

one turn. Usuwally this amounts to 4 to 5 total turns.
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TECH NOTE 108 — Thermal expansion

Plastic structures change dimensions as temperature increases or decreases.
Dimenzional changes are proportional to temperature changes and the size

of the structural section. 3mall parts and thin sections experience less
change. In most instances, excursions are small and insignificant. Never-—
theless, cold or hot environmentz may cause problemz. A complete 0EM design
evaluation should include the confirmation of our product’s ability to per—
form as expected under all anticipated environmental conditions.

Because the expansion coefficient of plastic is guite different from that
of metal, special attention must be given to NPT threaded seals and
installation torque whenever a plastic part is threaded into a metal part.

Kynar PUDF grows substantialluy az temperature increazes. In izolated cases,
high temperature growth may be enough to cawuse a shift in sensor switch
pull-in or drop-out sensitivity. (Normal performance resumes when temper-—
ature returnsz to room temperaturel). Az a practical matter, there iz no way
to detect or predict this potential anomaly by room temperature inspection.

filthough the expansion coefficients of the three standard structural mat-
erials are similar, the actual molded part sizes are measurably different.
Polypropylene partz are larger than Acetal and Acetal parts are larger than
PDVUF parts. (Mold=s are designed to produce spec threads with Polupropylens).
(Extruded parts such as pipe and pipe nipples are dimensionally the same,
regardless of material. Similarly, machine drilled and tapped holes in
receptacles are dimensionally the =zame). Thus, mixing ERECTA SWITCH con-—
gtruction materials within an aszembly may, or may not be possible or
prudent. In all circumstances, the mixing of snapfit component materials
should be avoided.
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TECH NOTE 109 — EScrew Heads Fasten Flange Nut

Flange nuts can be fastened over rough cut holes in plastic or sheet metal
tank topsz (ceiling=). When the ERECTA SWITCH aszsembly must he installed
from the "outside —»* in'", the flange nut can be fasten to the surface by
screws. Assuming a smooth surface, the o—ring =zeal will provide an effect—
ive vapor seal.

Thiz iz a low cost, good looking, =zize proportional flange attachment cap-
able of hiding an irregularly cut entrance hole.

ERECTA SHITCH 1-1.-4" LIRING
RECEPTICALS SUCH AS 10-701-HS
OR 1-1-4" RELAY HOUSINGS
SUCH AS 20-725H,

10-700-F5-[1J

£

— 3 EGUALLY SPACED
SCREWS IS SUFFICIENT
TO FASTEM FLANGE MUT
TO TAME LID. O-RINGS
PROVIDE VAPOR SEAL.

[y 1

—TAME LID HAS SAl CUT
HOLE LARGE EMOUGH TO
CLEAR FLOAT ASSEMBLY.

2.4 MAX
a0, 980

h
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TECH HOTE 110 — Series 20 Switch Constructions

Conztructions described on scheme 3CE-426, ¥ 8 and 9 can he quickly assem—
bled from stock parts contained in the CH housing, sten/f loat =et and
switch zet. Schemez reference two switch azszemblies. If only one switch is
desired, omit the "H3" or top switch. Otherwisze, follow the two switch
assembly instructions.

(1) Cut stem. 2) fissemble floats (legend downl) and stop=s. (3) Locate and
tape switches to rod. (Identify switch lead pairs or crimp—on commectors.)
(4) Inzstall and bottom suwitch aszsemhly in stem. (5) Attach control head or
relay housing.

Suggestions:

Tighten collar set screws sufficient to lock stops to stem. Tape a rule to
a flat work surface and wuse the rule as the reference for locating floats
and switches according to scheme instructions. Lubricate lead—-in bushing
and o—ring in control head relay housing base receptacle. Moisten o—ring
and bushing surfaces with liguid soap to facilitate the correct seating of
the o—ring =eal.

After the unit is assembled, while it is still on the work surface, test it.
Conf irm =zwitch operational integrity in both directions. Switches in a re—
liable assembly will pull-in and drop—out 178" minimum before contacting a
stop.
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TECH HOTE 111 - Understanding The Flow 3uwitch Bypass

When the flow rate exceeds the efficient capacity of a =small flow =switch,
installing the switch in a bypass will allow the use of an inexpensive,
small switch while avoiding the excessive pressure drop which would
otheruwize result. An easy way to grasp the concept i= to spend a few min-
utes with and old garden hose in the backyard. Make a 148" hole in the
hose a few inches back from the open end. Conmect the hose and turn the
faucet full "on'". Using your finger, on and off, as a valve, control the
flow coming out of the small hole.

In this experiment, flow coming out of the small hole represents the bu—
rass. To make your experiment more representative, bend the hose so the
flow from both the large and s=mall streamsz are directed to a common reser—
voir (empty tub etc).

Assuming the normal household water pressure is about 30-40 PSIG, you'’ll
notice the rate of flow entering the reservoir is about the szame, whether
it all comes from the end of the hoze as= uyour finger coversz the =s=mall
hole or, from the combined end of the hose and small hole flow streams.
Also notice the stream flowing out of the small hole is significant.

To make our =s=mall Series 5 switch work in a bypass, the pressure in the
bypass must be greater than .5 psi and the flow rate in the bypass nust
be greater than about 2 cups a minute. This should not be a problem when
we remember what came out of the 18" hole in the experiment. A needle
valuve in the bypassz may provide the resolution required for precisze =zet
point control.
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TECH HOTE 112 - 1-1-4 BRelay H=sg Cam lock attachment

The attachment mechanizm of our 20-725, 20-725-H3 and 10-701-XX relay and
control head housings haz some trickuy aspects. The base is attached to the
relay housing bu a rotating cam lock mechanizm. The interface between the
two parts is sealed by an o—ring. It's a precision, close fitting assenbly.

The o—ring adds conziderable friction and makez the asszemhly processz dif-
ficult. A light coat of silicone lubricant applied to the o—ring and the
mating surfaces reduces this friction to a tolerable level.

The cam lock/o—ring seal feature allows access to whatever iz inside the
houzing. When access iz not desired, partsz can be sealed and glued together
with ABS cement.

If the azzembly iz not glued together, it iz important to apply torsion to
the base and not the housing should it be necessary to unscrew the assembly
from the tank or piping. If torsion is applied to the housing, the cam lock
may dizassemble. The cam lock is not affected when screwing—in the asszemhbhly.

APPLY TORSION TO

1 HOUSING
EASE HHEM UNSEPEHING—|_r . ]

1-1-4 NPT BASE
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TECH HOTE 113 - FDA Approved Materials

The plastic molding compound=s which form the molded parts and structures
of our products meet the requirements stated below:

Polypropylene foam parts — Applicable sectionz of 21 CFR are 177.1520
and 1¥8.3870.

Polypropylene structures — NHatural polypropylene formulation. Applicahble
sections of 21 CFR are 177.1520(c2(1.1) and
all other applicable FDA regulations covering
additives used in the formulation. The form—
ulation may be blended with gray, black or blue
colorants and contain glass fiher sizing ingre—
diants.

Glass fiber ingredients meet requirements listed
under Z1 CFR 175.105. The componentsz of the co—
lorants meet the appropriate FDA regulations:
Gray colorant meetz requirementz of 21 CFR
73.5¥5, 73.15V5, V3.2575, 21 CFR 175, 17V6, 177,
178, 178.3297 and 21 CFR 175.300 and 175.3297.
Blue colorant meetz requirementz of 21 CFR
175.300 and 178.3297. Black colorant meets re-
quirement 21 CFR 175.300.

Acetal structures — Red color acetal meetz the requirements of 21
CFR 17Y7.2470. When reinforced with glass fibers
the glass fibers are in accordance with CFR
175.105.

Matural PUDF structures — Matural PUDF formulation suitable for repeated
contact with food per title 21 CFR chapter 1,
part 177.1520, 2470, 2510 and 3870. 10-20-35
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TECH HNOTE 114 - Proportionality

ERECTA SWITCH builders are free to create completely unigque instrument

and control asszemblies. Users will be restricted primarily by common senze
conziderations. For instance, long stem (pipel) lengths may require support
to prevent bending or mechanical instability. The availability of extended
pipe lengths should not entice the user to create a structure which is

not convincing with respect to mechanical integrity.

Generally speaking, =mall components go with s=mall assemblies, large with
large and =o on. Well designed constructions tend to look "good' because
they are well proportioned. Conversely, constructions which look “odd"

should probably be questioned.

General proportionality with respect to the application should also be a
conzideration. For instance, obtuse =size zhould be questioned. [.E.: A
Series 20 Hi-Low pump control mounted on a coffee maker would certainly
draw a lot of attention while a Z20-701 BP Beeper mounted next to an
electric saw would not.

DS-25-37
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TECH NOTE 115 — Mixed Material Constructions

Generally speaking, assemblies are best constructed wusing a single mater-
ial. Az mentioned elzewhere, our injection moldz are dimenzioned to produce
Polupropylene parts so our PUDF and Acetal parts are slightly different in
size. However, sometimes mixing materials can achieve cost or structural
benef itz which should not be overlooked.

For instance, structures can be strengthened by using Acetal components
because of its greater stiffuess. This is particularly true for 178 IPS
stems longer than 24". Unlike injection molded parts, our precision pipe
and stemz are manufactured to a common diameter and thread specification =o
Acetal and PUDF nipplessstemns will correctly fit Polupropylene commectors
and receptacles.

Containing the cost of expensive PUDF assemblies, by using Polypropylene
in the dry areas of the assembly, iz a practical considerationm.

01-13-37
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TECH NOTE 116 - 10-700-N8 Torque Limits

The 10-700-MN8 i= a single thread nut. When installed on Series 10 =ensor
products, the limiting factor with respect to strength of thread engagement
iz the shear strength of the molded plastic material of both male and fe-
male parts. Avoid excessive torque. This could cause thread failure. Using
two nutz will distribute the load on the thread=z and generally allow higher

installation torque.

5 inch pound=s applied to single or double nuts is ample to create a flat
on the o—ring, effect a seal and make a stable assembly. Higher torsional
loads may deform parts.

5 IMCH POUNDS TORGUE -"'rn' ., 40& DIAMETER HOLE
10212

OME OR THO J
1-8" NPS NUTS

0E-15-97
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TECH NOTE 117 - Bulkhead Mtg Hole Seal

O—rings are used as a static face seal to seal our hole mounted bulkhead
fittings and assemblies. Creating a seal between the bulkhead and fitting
requires: the hole be sized to just clear the male threads, the hole be
free of burrs and the surface on which the o—ring is s=queezed to be clean,
flat and smooth.

The o—ring i=s not captive =o the degree of squeeze requirez judgement.
Aszsuming the hole and sealing surface are properly prepared, a seal will
result as= the elastomer o—ring develops at flat on its face when the jam
mat iz tighten. Thizs can be accomplished by a finger tight installation.
Houwever, additional tightening is uswally required to achieve mechanical
stability.

Torsion loads should not be more than necessary to create a mechanically
stable installation. Avoid exceszive torque. Too much torqgue may result in
seal extrusion, part stretching, stress cracking or stripped threads. And,
under s=uch conditions, cold flow is invited =o leakage or mechanical fail-
ure may not be immediate.

QE-25-37
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TECH NOTE 118 - 10-7Z-XX Cable Aszsy Bnap—in Procedure

Installing the Cable Assembly into a mating Polypropylene receptacle with-
out the O—ring installed is straight forward. Az insertion force is applied
to the cap, assembly occurs culminating in a noticeable “click" sound as
the cap is seated in the receptacle. With O-—ring installed, the required
azszembly force increases. This iz particularly noticeable when the O0-ring
iz not lubricated prior to assembly. A light coat of liquid soap can make
a big difference here.

The function of the O-—ring i= to provide a weather seal to exclude outside
moisture from entering the receptacle cavity. If this protection is not re-
quired, omit the =seal.

Acetal and PUDF verzionsz are more difficult to deal with. Their molded
parts are stiffer and somewhat cramped in the O—ring area. As a practical
matter, lubricating the O—ring and“or omitting it altogether will be essen—
tial. Allowing one side to engage before the other will alszo reduce the re-
gquired force. Dip one side of the cap into the cavity while appluing a si—
multaneous downward and centering force to the cap.

Because of shrinkage, molded parts are not perfectly round. This i= part of
the reazon for problem described above. Some relief will result by pre—
engaging the parts and allowing them to =oak for a few hours in the assem—
bled condition. A degree of accommondation will result making subsequent
azsemhly and dizaszemhly easier.
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TECH NOTE 119 — BF Relay mounting hole template

The S50-BP-[JF-AC5 Solid State AC "Button Pack Relay' may be surface mounted
to a cool metal surface for heat sink purposes. Use pan head sheet metal or
self tapping screws as shoun to fasten relay flange base to flat surface.
See "Button Pack Relay" specification page.

260" MAX HEAD DIA.
PAM HEAD #& SCREW TYP.

1.185" REF.

2 HOLES EQUALLY
: SPACED OM 1.45"
BLC.
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TECH NOTE 120-fA Protecting Relay And Switch contacts

To suppress or eliminate the destructive arc across relay or switch contacts
during the switching of inductive loads, various methods are employed. The
following methods will suppressz or eliminate arcing but at the szame time
will tend to increase the de—energizing time of the inductive load.

Case 1. DC circuit. Resistor across the inductive load. Peak transient volt-
age developed when the contacts open is determined by the resistance value.
Note, houwever, the the resistor R consumesz IR power while the load is en—

ergized.

J

R

Caze 2. DCcircuit. Rezistor capacitor across the contacts. An initial value

of R and C may be calculated from: r= E-n0 AHD C= 12
1+CB0-E2 10

Where R = resistance, 0
C = capacitance, uf
I = current betore closing, mA
E = woltage before closing, U

To enzure protection with adequate arc suppression, test the circuit and
adjust R and C values as necessary to eliminate arcing at the contacts.
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TECH NOTE 1Z20-B Protecting Relay And Suwitch contacts

Continued — Case 3. DC circuit. Diode acrosz the load. The diode provides
a low resistance path for stored energy in the load when the contacts open.

[j

Case 4. DC circuit. Diode resistor. Treat this case as similar to the diode-
zener diode in caze 5.

L

Case §. DC circuit. Diode—zener diode. This method speeds de—enerization time
of the inductive load.

:
L,

LOAD
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TECH NHOTE 120-C Protecting Relay And Switch contacts

Continued — Case 6. DC or AC circuit. Allowing the varistor to carry approx—
imately 10 percent of the load current will limit the transient voltage level
to approximately two times the source voltage.

[j

Case Y. DC circuit. Resistor-capacitor—-diode. This method is for extremely
inductive loads. The voltage drop across the opening contacts is zero. C is
chozen =o that the peak voltage to which it chargesz does not cawuse diode,
contact gap or capacitor breakdowun.

7. r————EEEE%

Caze B. AC circuit. Resistor-capacitor—-diode. Also for extremely inductive
loads. This arc suppression circuit can be commected across the load or
contact gap. Typical component values for 120 Vac applications are diode

PIV = 400 V, current rating 1A C1 and CZ2 wvoltage rating 200 V and R1 = 100K,

1.

8.

|

]
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TECH NOTE 1Z20-D Protecting Relauy And 3witch contacts

Continued — Case 9. AC circuit. Perhaps the mozt common application has
the reed switch switching a small AC relay or solenoid. For example, in

a recent evaluation test, we connected five AROMAT tupe HL Z-P-AC115U
control relays as shown below. The coil of each relay was commected to a
Compac 10-78BZ-PP liquid level switch. The floats of the switches were
raized and lowered by a mechanical arm conmected to a gear motor =o as to
simulate the risze and fall of liguid. The cucle timne waz approximately 2
seconds. An electro—mechanical counter was connected to the mechanism re-—
cording each rize and fall cuycle. Tests with and without contact protection
were conducted. Suppresszion components conzisted of a 120 ohm resistor and
.1 MFD ceramic disc capacitor. See CEI product 55-X1Z201 Arc Suppressor.

Five suitches without contact protection developed “'stuck closed", welded
contactz. Three failures were noted at 99672, 157184, and 1222535 opera-—
tions respectively.

The test was repeated with contact protection. No failures were noted. The
test was stopped at operations. Clearly, contact protection extends
contact life when the load is inductive.

" T

t —
tChattering-bouncel
The RC combination absorbs high frequency
oscillations caused by mechanical wibra-—
tions as contacts close, Similarly the

At the moment of =switch
opening, the RC combina-
tion absorbs and suppresses
the energy of the arc by
letting it bypass the switch,

55-¥E1201 BROMET oscillations created by arcing are also
ARC SUPPRESSOR RELAY COIL sveraged and suppressed by the RC com-
01-05-55 bination regardless of their origin,
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TECH NOTE 120-E Protecting Relau fAnd Switch contacts

Customers who wish to provide there oun verszion of arc suppression may
find the table and formulas provided below of value.

z
LOAD CURRENT — AHPERES =I
005 | o1 | oz | 0% | 05 | 1.0 | 20 | 30| 5.0 10

v Tizousc (001 | 001 | oot | 001 |oozz| o1 | o3 | 05 | 1.0 | M0 g = U
2 ar + + + + + + + + + + (% 10(1+52) 1
S |1zovoc | 470 | 470 [ 220 | 120 | 130 | 47 | 47 | 47 | 10 |owns| S -
I S = Capacitance in
& [z40unc [0.01 [ o0t [oot [ 0.0t [o0zz| 01 [ 0.3 [ 05 [ 1.0 [mD |# I Losd Corrent in Amps
=] ar + + + + + + + + + + 1M\ R= Resistance in Ohms
Zlz4ounc | 470 | 470 | 470 | 470 | 120 | 120 | 120 | 47 | 47 |oHms|@ U= Source Uolatage

In general, the RC determining formula is regarded as quite complex but
since the RC combination has the decisive effect of integrating the rapid
changez to the waveform to a smoothed average, the determination of RC
values by complex formula becomes unnecessary.

It i= pozsible to select a suitable combination using the chart or formula.
Keep in mind that there i= no one exact value of arc suppressor that will
zatisfy all applications. Therefore, the chart and formula are mereluy a
starting point. Final selection must be evaluated in the application

to determine its suitability.

o1-05-55
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TECH HOTE 121 - All Series, Polypropylene In Boiling Water

THE BAD MEWS:

Individual product specificationz rate our molded polypropylene products
for use in 90°C at atmospheric pressure. This is an arbitrary rating
intended to alert the uszer to the limitationsz of thermal plastic molded
structures at elevated temperatures. Any wuse of these products at elevated
temperatures should be preceded by some confidence building tests which
explore the exact application parameters anticipated.

At or about 100°C, Ao not expect to =ee melting or part deformation. (This
polymer has a melting temperature of 340°F). Rather, look for evidence of
mechanical stress. Plastic i= plastic so some degree of stress and cold
flow will occur, even at room temperature and atmospheric pressure.
Generalluy speaking, expect plastic to become more plastic as temper-—

ature increases. Also, expect the parts to grow. Expansion coefficients
for plastic are dramatic as compared to metal. Although excurszions remain
small, when installed in metal plumbing, thread stretching etc. may be
aggravated.

THE GOOD HEUWS:

Compac has subjected its 15-650-FPF float assembly to

exposure cycles of immersion (at atmospheric pressure) with-
out deleterious effects of any kind.

0Z-03-33
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TECH NOTE 122 - Switch Inductive Loads With The 5S0-BP-[T1-ACS

Cyclic switching of inductive loads is difficult for most control devices.
Thiz is particularly true for reed suwitchez. Qur 50-BF Button Pack 33
relay =zolves this problem. To give you an idea of its capabilities,
consider these test results:

A Button Pack was mounted to a 2 X 2 X 1-16" aluminum plate. It was wired
as shown below. Our 15-650-PP level switch supplied the “"on" — “"ofF" con—
trol circuit for the Button Pack. We mechanically commected the level
switch to a gear motor driven cam which raised an lowered the float =o
that the switch was "on'" for 2 seconds and "off" for 2 seconds. The Button
Pack’= load terminals uwere commected to a 4.5 amp motor. The cam was also
commected to an electromechanical counter so we could count switching
cycles. The test was conducted over a several weeks. (Temperature of the
mounting plate increased about 5 degrees over ambient). 1997040 operations
were accumulated on the counter when we decided to stop the test. Upon
inspection, the Button Pack’s parameters conformed to original specifica—
tions.

BUTTON PACE
S5 RELAY

LoAD

LIGguIn
LEUEL
SHITCH

0Z-03-95
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APFLICATION MNOTE 100 — Drum~Pail Level Sensing

Series 10 and 20 vertical mounted switches are natural candidates for
senszing liquid levels in drum containers. Equipped with our 1-1-4"
receptacles and“or 2" adapters for mounting to the drum’s bung, =ingle

or multiple levels can be detected or controlled. Wetted components are
available in Polupropylene, Acetal or PUDF. Unit pricing showun below

iz approximate and applies to OEM shipment=s of 100 piece= of Polypropulene
construction. ’

Drum fill indication can be accommodated by our Series 10-V8BZ switch and
10-701-BF, battery operated Beeper module. When the rising level reaches
the float location, the beeper’=s sound and flashing LED lamp tells the
operator to stop filling. Drum empty level can similarly be detected and
noted by our beeper or other other signaling device. Zee schemes ZCE-400,
4A1 and 418. Price 536.00.

Automatic drum leuvel control can be accomplizhed by our Seriesz 10 in comb—
ination with and external latching relauy. See schemes SCE-404,405 and 406.
S50-R-AZ410 shows how to latch a standard solid state relay for this appli-
cation. 20-725 shows the wiring diagram for a latching electromechanical
relay. Pricing for Series 10 construction components (less relay) $30.00.

High—low wide differential control can also be achieved by uzing our Series
20 ERECTA SWITCH component =set. See schemes S5CE-425 and 42B. Thi= approach
integratesz the control function relay into an attractive control head
aszembly which screws into the drum’s bung. Price $120.00.

Ligquid level control can also be adapted to small plastic pails and con—
tainer=. Any container having a plastic lid of a thickness range of .062
to .078 inch can incorporate our pop—in level control concept. 3ee scheme
SCE-417. Price $1Z.00.

01-13-37
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APPLICATION NOTE 101 - Button Pack Relay

The Button Pack 55 Relay i=s an efficient accessory COual sensor switch, on - latch, stop -» unlatch
uhich reliably expands the capacity of reed suwitch contral of 2 5 ampere (maximom) load.

sensor dewvices, It is a continuously powered device

poised to provide power to a load device connected

betueen it's A and F terminals whenewer a connection Stop Samnsor

iz made betusen its C and D terminals, See products HE. Switch
B0-BP and S0-BP-L. 55R
LATCH I o
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