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MANIFOLD SYSTEMS

witt CROSSGUARD safety system

INSTALLATION AND INSTRUCTION MANUAL
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DESCRIPTION

The National Fire Protection Association Standard, NFFA B&F-3977 For Non-
Flamable Medical Gas Systems, Chapker 6, applies to small supply systems

in non-hospital based facilities. Small systems are those in which the
medical gas 15 a cylinder system which supplies no more than ten use points,
and has no more than 2000 cubic feet of gas In facility.

The Belmed Gas Supply Systems conform with the code requirements specified
in NFRPA& No. B6F-1977, Chapter &, and include the following code requived
features:

1. Pressyre regulatar set at bB0O-55 PSE dnstalled on each eylinder

2. Flexible hose of 1000 PSI burst strength

3. Connections between rcgulator and ?1p1ﬂg system are approved
Diameter Index Safety System (DISS

4, Check valve Tocated down stream of each regulater

8. Pressure relief valve for each gas pipeline, set at 70-80 P37,
lacated downstream of each check valve

£. Restrainers to adequately secure cylinders from tipping
7. Audible and visual alarm for each gas pipeline, activated by an

automatic pressure switch when plpe11ne prassuye 15 less than
50 PSI oy more than &5 PSI.

4 )

Fixed Piping :
vanifola < L | ibgwuciions | |
fanlfn \\H\
[ - 7=
SRS =
Hoas Asayis Alarm
Fegulators

/
ol Bl \ig
N7 1

Tank .
retalnars Cotles
‘\*_ Stationa
MANIFOLD ARES USE POINT ARFL

Flgure 1, TYFICAL MANIFOLD SYSTEM



NFPA REQUIREMENTS

This instruction manual covers installiation instructions far this equipment only.
The following information is intended to provide a general guideline. WNFPA No.
56F-1977, Chapter 6, should be consulted fov detailed information. Reprinis are
available by writing to: The National Fire Protection Association, 470 Atlantic
Ave., Roston, Massachusetts 02210,

TANK_ROOM

1. HNo mare than 2000 cubic feet of gas in building

2. Gas stored in locked cabinet or room

3. PRoom or cahinet to have 1 1/2 hour fire rating

4, At Teast 72 snquare inches of venl area

. Cylinders securely restrained to wall

6. No compressors, flamable material or other eguipment in cylinder room
7. No smoking in cylinder enclosure

PIPING

3. Precleaned, degreazed, and capped tyre L ar K tubing OMLY

9. Solder connections shanld he of 10009 F, silver soldep

10, DO NOT uyse 0il or greasc on any part of system

11. Concealed piping should conform to local codes

12. Pipeline marked every 20 feeb with gas content

12, No more than 10 aybklel stations af the approved type per Tacility

14, Supply Tine shut off vaives should he installed inside facility when
cylinder sile is remote from facility {(i.e. outside, basement, elcn,)

15, Threaded connections for walwes, etc. should he tinned with soft copper,
or an approved type sealing compound

TESTING

PRESSURE TEST: After installation, each pipeline system must he tested for

Teakage Using dry nitrogen at 150 PST for 24 hours. Each joint should be
checked with soapy water or an approved type leak detecilor,

CROSSLINE TEST: Each gas pipaline MUST be checked to determine that no cross
connectionsd have been made. Reduyce pipeline pressure to zero and then pressurize
one pipelina to 50 PSI using gas intended for that pipeline. Check each outlet
station to determine that gas being dispensed only from pipeline being tested.

TEST PROCEDURES MUST BE PERFORMED AND ARE VITAL FOR THE SAFE OPERATION OF
SYSTEM A5 WELL AS YOUR OWN PROTECTION

NOTE:  The Belmed Manifold is designed to accept the 24 hr,/180 psi pressure

test, Relief valve plugs are suppiied with each manifald., PTugs are attached
to chain and tag, do not disassemble. To plug relief valves, screw plugs into
the ends of hoth relief valve. DO NOT OVERTIGHTENM, & gentle finaer tightening

is sufficient to prevent valve seat from Tifting during test. REMOVE PLUGS
AFTER TEST.



INSTALLATION

The Beolmed Manifold is designed Lo be installed with fixcd piping ex-
pased or concealed, depending on wall construction, Hapifold altacheas
to wall with three (3} #10 fasteners.

PIFILMNG

Rolmed Manifold systems utilize CROSSGUARD HAFETY SYSTEM which is de-
signed to prevenlk cross-conneclbions between nilraus oxide and nxygen

hy eliminating common sizes. The Delmed Hanifold is supplied with 3/4"
0.0, tubing pipeline connector for nilbrous oxtde and 1/2"% 0.0, tubing
pipeline eonnector for oxygen. The pipeline connectors altbach Lo mani-
fold with DISS nuts (see figure 2). THE EMPLOYVAENT OF THIS DIAMETER
THNDEXED COPPER TUBIMNG MUST [BE IWSTALLED THROUGH-OUT ENTIRE PIPING
SYSTEM. OQUTLET STATIONS MOUST BE BELMEID OR THCORFPORATE TIHD SAHE DITAMETER
TNDEXTNG .
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THIS DEVICE COWMTATHS CROSSGUARD SAFETY SYSTEM

Utilizing diamater indexed copper tubing. Reducing pipe sizes or tampering with the
CROSSGUARD SAFETY SYSTEM constitutes acceptance of liability by the installer. Refer
to instructions. Contact Belmed Inc., with any questions or prablems.




MANIFOLD

Manifold cover altaches vwia tongue and groove arrangement. T?Iatraczn
align Cover oaver galges and push down to rgmﬂve cov?r. p}qc¢ Lhumb s
inside each cover side and push outward slightly while l1ifting.

Manifold should bec installed so that bettom edge is five {5) feel ahnze
flaar line, Netermine center of wall where manifold ls to be attache
and measure 671/" frem fleoor Lo thils pelnt, Secure a ﬁlD fastener ay
this point and allow head of Tastencr Lo prolrude 3/8 f;nm wgl!f Hang
manifold onts fastencr through keyway mounting hiole. USLng Tdnlfnlq as
a template, level and mark twoe lower muunFinq hnlest If plplng_lﬁ to
he cancealed, also mark for two heles on By "centerline in GUFGH% area
of mounting pancl. Remeve manifold and complete all hole drilling.

FXPOSER PIPTNG THSTALLATION:

Sccure manifold to wall as deseribed In previeus pavagraph. Rcm?vm dust
cavers Trom DISS male outlet conncctors and moderatecly Lighten pipe-
line conneetors to manifold. Couple each pipeline cennector Lo Fixadd
piping and siiver solder. Refer to figure #3. HWOTE: Do not allow dust
or other debris te enter manifTald block.

CONCEALED PIPTNG IWSTALLATION:

Drill 2" diameter holes on B/ centerlines at points marked earlier (para-
graph #1) for concealed piping. Cut pipeline connectons 1" above DISS
nuts and elhow connecltors te suitabhle lengths of piping and silver seld-
er Pittings/piping. (Refer to figure #3). Allow vertical riscr lines Lo
hang loosely for later manifold attachment, Hote: Do not allow dust or
debris to enter manifold block.

ROUGHED TN PIPING THSTALLATION:

If studs arec in place hul walls not erected, install pipelines as
previously described {(for cither concealed or exposed pipingl. The bot-
tom adge of DISS nuls on pipeline connectors should be 64/ "above fleor
line and risers opn 8" centerlines for later manlfeold attachment.  Allow
vertical risers to hang looscly to provide some play in lines to attach
BISS fitbing to manifaled. PROVIODE TIMFORMATION FOR DRYWALL THSTALLER WITH
NOLE DIHEWSIONS. (TWO - 2" BIA. HOLES, 68" ABOVE FLODR, 8" CENTERS ).

COMPLETE REST OF PIPELLNME THSTALLATTOGN, WHEM COMPLETLELY IMSTALLED, PER-
FORM REQUIRED PRESSURE TEST ANWD CROSS LINE CHECK {scc page #2) PURGE
PFIPCLIME S¥YSTEM WITH IMNTEMDED GAS.

CYLIWDFER RESTRAIWNT INSTALLATTON: Securely anchor screw eyes lnlto wall
studs 40" above floor line. Alleow minimom of 10" for cach cylinder,
Generally, 32" apart for 3 cylinders and 48" apart for % eylinders to
malkeh wall stud on 1&" centers. Attach hooks of restraining belt into
soraw eyes,  Pull belt through cambuckle unkil taut around cylinders.
Secure belt end Lhrough loop. To remove restraink, press the thumb
release on cambuckle. Restraint will adapl bte many other cylipder
conflgurations, Always sccurcly anchor 40" ghove fleoor line.

CONMECT REGULATORS AND HOSES (SEE PAGE #2 for reqgulakor adjustment)



MANIFOLD
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ALARM

DESK STYLE ALARM INSTALLATION

. box not supp=
old & transformer cables as shown on page &. {elec

EiiET ;::ize alarm from case by gently pulling up on bezel wh%le hoi:tggalarm
case. Remave termipal plug from alarm and wire per page 6. o rzp. e 2
align pins on alarm with haoles In case and push down. EPacial Nate: Jesk
alarm may be supplied with plug In type AC adapter 1inatead of rﬁzﬂt:inzls
farmer. To install AC plug in adapter, attach adapter wires to texr
$6 and 7 af alarm and plug into nearest receptical. Test Alarm.

WALL STYLE ALARM IRSTALLATION

- strfcal box to studs at a point 5 ft. abave floor line.
?22332 3u3i“3eei§ 16" centers) Gang box has mounting bracket and ¢lamp for
easy attachment-teo.studs (nall to wood studs, sheet metal screw te aluminum
studs) Gang box must be mounted level and inatalled to insure alarm wi}l-be
flush to finished wall surface. Depth gage markings are lucated.pn silde of
box for 378", 1/2" and 3/B8" wall thickness. We reEnmmend gang bok be Installe:
slightly below flush to finlished wall {approx. 1/8") to insure alarm will
fit anug and flush with finished wall surface. Route manifeld and transformer
cables through gang box, remove approximately &" of cable cover from wiring
and strip about 1/2" from each wire end. Clamp cable to gang box with clamp
inside box. {(Clamp may have to be moved} To attach wires to alarm, remove
terminal pilug from alarm and attach stripped wire ends to proper terminal
(see page 6) Reconnect plug to alarm, align plas on alarm with heles in gang
box and slide alarm into gang box until alarm is flush with wall surface.
Tast alarm.

EXISTING WALL INSTALLATION

Wall style alarm may be installed in exlsting walls when walls are hollow

and there are drop ceilings or otherwise accesslble areas to route cables.
Remove mounting bracket from gang box by drilling out rivets with a L/4"

drill bit. Remove e¢lamp, Attach the two metal tabs supplied with gang box

to the center top and bottom positions on front of gang box. (attach tabs

50 that indentations are Ilnside and facing to rear of gang box}) Cut an
opening 5 3/4" 1lg. x 3 7/8™ high in wall at desired alarm site. Attach gang
box Inte opening with awlitch box supports (Madisan Straps) which are installer

supplied. Refer to reqular wall style Ilnstallatian above to complete.
Test alarm.

TRAMSFORMER IMSTALLATION

Remota transformer is designed to connect to a 4™ x 4" junction box with a
129 volt. AC supply. Cennect the 120 valt primary slide of transformer to 120
Vac supply with wire nuts. Connect the 12 volt AC secondary side of trans-
former to the 2 conductor wilres of alarm cable with wire nuts. Secure cover
to Junction box. Transformer must be mounted as tao be OUTSIDE function hox,
Refer to diagram on page 4. ({SEE SPECIAL NOTE UNDER DESK ALARM INSTRUCTIONS
REGARDING THE OPTIONAL PLUG IN AC ADAPTER TYPE TRANSFORMER)

ALARM TEST: Refer to page 8 of manual for alarm test instructions. Note: If
plpelline system and gas tanks are not installed, pressure switch contacts

an manifold may be brlidged to determlne alarm cirecuit Is connected properly.
Alarm test precedure described on page 8 must stlll he& performed after the
system is completely Installed.




INSPECTION

DEALERS ITMSTRUCTIONS

[y
)

YERIFY THAT SYSTEM WAS BEEW LEAK TESTED

INSTALL COVER PLATES O# OUTLET STATIONS

INSTALL ALL SECOMDARY EQUIPMENT {fiowmeters, mounting brackets, etc. )

TEST FOR CROSSED LIMES

T kD OO T

use quick connect without machine attached to bleed system to zero
connect oxygen and nitrous oxide cylinders Lo manifold

chain cylinders to wall _

turn on oxygen ONLY (make sure nitrous axide pressure is zerg)
insert quick connects into cutlet stations

gas shouwld flow ONLY from oxygen outlets

tuen of f axygen cylindee

bleed oxygen 1ine pressure to zero

repeat procedure with nitrous oxide

TEST ALARM AND ADJUST REGULATORS
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remove 9/16" cap nut Jocated on front of regylatar

insert 3/16" allen wrench into hrass screw on regulator

turn on alavm

establish & Viter flow of oxygen on flowmeter

turn allen wrench counter clockwise until line pressure is just below 40 PS5
oxygen "L0" indicator light and audio signal should come on, depress reset
button to cancel audio signal

turn allen wrench clockwise until Tine pressure is just above 65 PSI
oxygen "II1" dindicator light and auwdio signal should come on, depress reset
button to cancel audio signal

adjust oxygen pressure back to 50 PSI

adjust other oxygen regulator{s} to 50 PSI if reguired

replace cap nuts on regulators

repeat mrocedure with nitrous oxide

PLACE INSTRUCTION MANUAL AND OPERATING INSTRUCTIONS ON WALL NEXT TO MANIFOLD -

INSURE WARRAWTY CARDS ARE COMPLETED AND RETURNED TO BELMED

DEMOMSTRATE SYSTEM 70 BOCTOR



MOTE !

SERVICE

With exception of bulb replacement., all service on manifold system should
be performed by a gualified, experienced service person (LY.

REGULATOR ADJLUSTMENT

RLLIEF VALVE

éﬁ
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ALARM BULE REPLACEMENT

bulb

Dl

!

lens

RoeguTator Vime pressure should be 50 PSI at full cylinder
prassure. Regulatars should be adjusted with gas flowing.
Connect gas machine to gas pipeline and establish a b5
lTiter flow. Remove 9/16" cap nut located on front of reg-
ulator, Insert 3/76" allen wranch inle hrass screw.  Turn
clockwise to increase pressure and counter clockwise to
decrease pressure. When 1ine pressure is 50 PSI, romove
alten wreench and replace cap nut.

NOTE: Top view drawing of Prossuare Switeh at left shows both the high
{MOY torminal and low (WMC} terminal for illustration purposes only. Pres-
sure switehes on manifold will have only one terminal, cither high (NO)
or low (NCY. First remove soft rubber cover from center of switch by
gently prying of f with small flat Bladed scrowdriver or similar toal. This
will allow access to 7/32" hex socket. Replace cover after adjustment,
HIGH PRESSURE_ADJUSTMENT {Normally open terminal)

Turn Allan wranch LEFT to INGREASE pressure,

Turn Aflen wrench RIGHT to DECREASE pressure.
LOW PRESSURE ADJUSTMENT (Normally closed terminal}

Turn RIGHT te INCREASE sotting

Turn LEFT 1o DECREASE setting. .
NOTE: Right indicates cloclwise direetion and lefi counter-clnclwise,

Caolor coding; RED - 02 HI, GREEN - 02 LO, BROWRN - N2 HI,

WHITE - N2D LG, Black - COMMON

Relief valve incarporates a preset 75/80 psi spring
and is non-adjustable. If valve is Teaking, i1 may
be caused by foreign material on seal or popet seat.
To correct, lossen vent cap with /16" wronch., Care-
fully remove vent cap, spring and popet {seal and
retainer will stay in valve body). Wipe popet seat
with clean dry cloth and ciean seal with a (-TIF type
cotton swab. Reassemble valve and test hy increasing
line pressure to 75-80 psi to verify valve relieves
properly. Decrease Tine pressure to 50 psi and veriFy
that valve seats properly and does not leak, IFf this
dops not correct problem, replace valva,

A spape bulh is located within reset hutton housing. Dis-
conhect alarm from power source. Gently pull on reset lens
ta remove and expose housing. AR tweezer type tool or some-
ore with small fingors can remove bulh hy gently pulling
toward you. Replacement bulb: GE #7330, '

FUSE REPLACEMENT: Fuse is located at vight rear of alarm.
Replace with 20mm - .5 amp fuse,



CPERATION

HORMAL OPFRATION:

AL the start of cach work day, ovpen all oy linder valves for ?auh as.
CAUTTON: OPEM CYLIHDER VALVES SLOWLY . LF morc than one cylinder (or

a gqas, read cylinder pressurc on cach regulator gauge and close bh?ﬁe
cylindﬂrﬁ wikth Lhe highest pressure., This will leawve Dﬁ1¥ the c¥L1nder
with lLoweslk pressure open and maintalning the fullest eylinders 1o re-
sorve.  Your gas supplier will supply tags Lo jdeontlfy Ehe "“in uScT and
tpeserve’ cylinders. After lurning on praopern cylinders, observe line
pressure gadge Tor cach gas on manifnld, Gavge indicabor shngld b bn
Ehe white area of dhbal botween LG and HI {(preferably al 50 psi). Afler
turning on cylinders and verifying corrcol Vine pressure, Luvn on gaas
supply atarm. Actuabke "PUSH TO TEST" buttens Lo determine that audlo
ant wisual indicabors are working normally. If during work day, any
cylinder bacomes empby, the gas supply alarm will actuate a LU condi-
tion. When this ocours, depress posel bDulton on alarm Lo cancch audia
signal, open the rescrve cylinder valwe and reorder a replacement oyl-
inder from gas supplier. The alaem will automatically reset when nor-
mal pressurc ls restored,

Hi1GH PRESSURE SIGMAL: TIndicales an abnarmal pressure condition exfsts.
Turn of T sysbem Immcdiately and call a gualified servlee person.

MOTE:  JURN OFF ALL CYLINDERS WHEHM FTACTLITY IS UNATTERDED. Oxygen is a
rapld accelerator of Tlre. With naylindor valves turned of f, there Is
less danger Ln the event of an unraelalbed fire. This practice also pro-
vides For frequent chesks on proper manilfold oporation and preossures.

RCORDERTHG CYLTHOER REPLACEMEMI

DEYGEH: Heplace ecylinder when gauge on regulataor ceaches 200 P51, The
gqauge will register approximalbely 2200 psi when fully charged. (Oxyqen
is in a gaseous phase whthin the cylinder. As the oxygen fs used, Lhe
pressure dndicaled on regulator gange will Fall proeporbionally to Lhe
conteonla. R 1300 psi-3/4% full, 1000 psi-k/2 Tull, ela.) Uxygen
is generally supplied in "HY size eylinders and a Tully charged cyllp-
der cantains 6209 liters of oxygen (244 cu., fG.], )

NITROUS OXIDE: Replace oylinder when pressure gauge on regulator
reachos 500 psi. The gauge will register approximately 7530 psi when
Fully eharged with LIQUIN nitrous oxide. As nitrous oxlde ls nsed,

the lignid converts bto a gaseous phase withlin the eylinder and the
gaduge will conbinue ©o rogister 750 psl until all ligquid converts Lo

a qgas within the eylinder., Alfter thls occurs, Lhe gauge on rejgulalor
wlll indicate a decrease in pressure as the remainlng nilrous oxide

is uscd., Hitrous Oxide 15 generally supplied in "O" size oylinders ang
a Fully charged cylinder contalns approximalbely 13,800 lies. of nil-
rous oxide. (885 ocu, ft.)

MOVER ATTEMPT TO REPAIR OR MAKE CHANGES TO THE SYSTCR.  IF LH DOURT
ARQUT PROPER OPERATION, A RIOPUTABLL SERYICE PERSOW, EXPLRICHOLD
WITH HAWIY OLD SYSTEWS SHOULD BE CALLED AT OMCE.
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NO SMOKING
OXYGEN IN USE

MANIFOLD OPERATION

CAREFULLY READ INSTRUCTION MANUAIL BEFORE OPERATING
CAUTION—OPEN CYLINDER VALVES SLOWLY

USE NO OIL

SLOWLY QPEN CYLINDER VALVES, TURN HANDLE COUNTER CLOCKWISE.

IF MORE THAN ONE CYLINDER FOR EACH GAS, OPEN ONLY THE "IN USE"
CYLINDERS, KEEPING FULL CYLINDERS IN RESERVE.

VISUALLY CHECK PRESSURE GAUGE ON REGULATOR. REPLACEMENT
CYLINDERS SHOULD BE ORDERED FROM GAS SUPPLIER WHEN OXYGEN
PRESSURE IS 200 PSI AND NITROUS OXIDE PRESSURE 1S 500 PSI.

VISUALLY CHECK LINE PRESSURE GAUGE ON MANIFOLD. PRESSURE INDI-
CATOR SHCULD BE IN WHITE AREA BETWEEN “LO" AND "Hi".

TURN ON GAS SUPPLY ALARM. ACTUATE EACH TEST BUTTON TO DETER-
MINE VISUAL AND AUDIBLE INDICATORS ARE WORKING.

WHEN UNATTENDED, TURN OFF ALARM AND CLOSE ALL OPEN CYLINDERS.
TURN HANDLE CLOCKWISE.

NEVER ATTEMPT TO REPAIR OR MAKE CHANGES TO THE SYSTEM. IF IN
DOUBT ABCUT PROPER OPERATION, A REPUTABLE SERVICEMAN, EXPER-
IENCED WITH MANIFOLD SYSTEMS SHOULD BE CALLED AT ONCE.

BlelLEN e

887 Delia Rd. + Hed Llon PA 17358
{717y 246-5500 = Fax: (717} 246-7586
E-WMail: bmi@ beimadine.com

Web Site: www. belmedinc.com




