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_A WARNING A

FIRE GR EXPLOSION HAZARD
Can cause death, severse injury or property damage.

1. Read this manual carefully before installing or servic-
ing this equipment. improper installation, service or
mainienance can cause death, injury or property darn-
age.

2. Check clearances given on the outside of each burner
10 make sure the product is suitzbie for your application.

3. Installer must be a trained, experienced service tech-
nician ot representative.

4. All service rnust be performed only by a trained ser-
vice technician or representative.

5. After installation is complete, check product operation
as provided in these instructions.

Combustibles: Faijiure to maintain the specified minimum
clearances to combustibies could result in a serious fire
hazard. Do not locate flammabie or combustibie materiats
within this distance. Signs should be posted in storage
areas to specify maximum stacking height to maintain
required clearances to combustinles. Do not locate in
hazardous atmospheras containing flammable vapors or
cembustibie dust. United States: Installations in-public
garages or airplane hangars are permitted when in accor-
dance with ANSI| Z83.6 and NFPA-409 and 88 Codes.
Canada: instaliation in pubiic garages is permitted when
in agcordance with CAN/CGA B.149.1 or .2, Instaliation in
airplane hangars is permitted when in accordance with
the requirements of the enforcing agency.

Vehicles: Minimum clearances must be matnined from
vehicles parked below the heater. Ensure that adecuats
ciearance is maintained where vehicie lifts are in operation

Gas Connection: There Is an expansion of the radiant
pipe with each firing cycle, and this will cause the burner
to move with respect to the gas line. This can cause a gas
leak resulting in an unsafe condition if the gas connecticn
in not made strictly in accerdance with Figure 24 of these
instructions.

Ignition: This appiiance does not have a pilot. it is
eguipped with an ignition device which automatically
lights the burner, Do not iry to light the burner by hang,

Mechanical Hazard-Vacuum Pump: High speed rotating
vactum pump impeiler can cause severe injury. Do not
cperate pump without impeiler. {oose clothing can be
drawn into unguarded iniet and entangle with impefier.
Keep hands and fingers away from inlet and outlet. Install
“bird screen” guard on outlet pipe.

Mechanical Hazard-Suspension: Use appropriate sus-
pension hardware, beam clamps (rod or perforated strap)
and turnbuckles at predetermined iccations. The weight
and normal movement of the heating system may cause
support failure if the foilowing minimum suspension
requirements are not met: distance between supports
must be 10 ft. (3 m) ar less; chain size must be 2/0 mini-
mum or equivalent. Failure of the supports can cause
death, severe injury or property damage.

IMPORTANT

CAUTION

Failure to follow these instructions can cause per-
sonal injury or property damage:

Do not use in an atmosphere containing halogenated
hydrocarbens or other corrosive chemicals. Some com-
pounds in the air can be drawn into the equipment and
can cause an accelerated rate of corrosion of some
parts of the heat exchanger. The use of such chemical
compounds in or near the enclosure should be avoided
where a longer life of the burner, tubing and other parts
is desirable.

Caution should be used when running the system near
combustible materials such as wood, paper, rubber, eic.
Consideration shouid be given to partitions, storage
racks, hoists, building construction, etc. Figure 1 gives
minimum acceptable clearances to combustibles.

If the building has a slight negative pressure or contami-
nants are present in the air, an outside combustion air
supply to the heaters is strongly recommended.

Failure to follow these instructions can cause dam-
age to the system components:

Do not high pressure test the gas piping «ith the burn-
ers connected. Faiiure to follow this procedure will
exceed the pressure rating of burner gas controls and
this will require compiete replacement of these parts,

Do not operate a vacuum pump with an unrestricted inlet.
Operating 2 pump when not installed in system requires
that damper is one-half closed. An unrestricted air flow
will overioad the motor causing burrout or failure.

This heater is designed for heating nonresidential indoor
spaces. These instructions, the layout drawing, locai
codes and ordinances, and applicable standards that
apply to gas piping, electrical wiring, venting, etc., must
be thoroughly understood before proceeding with the
instailation




pa 2 ECONOVAC iINSTALLATION MANUAL

RCBERTS-GORDON

b Section 2. Introduction

Aoberts-Gordon pioneered low-intensity infrared heating
systems in 1862 with the introduction of its revoiutionary
custorm-engineered Co-Ray-Vac system. Now Roberts-
Gordon offers over 30 years of infrared expertise in an
economical vacuum systern, EconoVac models are low-
cost, non-condensing, field assembiled vacuum-assisted
heating system that is easy to install and requires onky
minirmal maintenance. They are designed to provide
years of economicai operation and trouble-free service.

Checking Shipment

Check the shipment against the Bill of Lading for short-
ages. Also, check for external damage to cartons. Note
any shortages, andfor external damage to cartons on the
Bilt of Lading in the presence of the carrier. The carrier
should acknowiedge any shortages or damage by initial-
ing this "noted” Bill of Lading. Immediately report any
ctaims for damaged material, or shortages that were not
evident at the time of shipmen, to the carrier and your
Roberts-Gordon Sales Representative.

Installer Responsibility

All heaters and assoclated gas piping shouid be
instalted in accordance with applicable specifications
and this installation made only by firms {or individuals)
well qualified in this type of work. Consult local building
inspectors, Fire Marshals or your local Roberts-Gordon
Representative for guidance.

EconoVac heaters are installed on the basis of informa-
tion given in a layout drawing, which together with the
cited codes and regulations, comprise the basic informa-
tion needed to complete the instafation. The installer
must furnish all needed material that is not furnished as
standard equiprent, and it is his responsibility to see
thaf such materials, as well as the installation methods

he uses, result in a job that is workmanilike and in compli-
ance with all applicable codes,

Roberts-Gordon Factory Representatives have had train-
ing and experience in the application of this equipment
and can be called on for suggestions about installation
which can save material and money.

P Section 3. Planning

The following codes and instructions should be followed
when plarining the installation of the heater. In addition to
these instructions, the warnings in Section 1 must be
carefully adhered o since improper installation may lead
to death, injury or property damage,

National Standards and Applicabie Codes

Gas Codes

The type of gas appearing on the nameplate must be the
type of gas used. Instailation must comply with local
codes and recommendations of the local gas company.
United States: Refer to National Fuel Gas Code, ANS]
Z223.1 - latest revision, {same as NFPA Bulletin 54).
Canada: Refer tc Can 1-B148.1 and B148.2; Installation
Codes for Gas Burning Appliances.

» Clearance between the heater and its vent and adia-
cent combustible material (which is part of the building
or its contents) shall be maintained to conform with the
above listed codes,

Aircraft Hangars

Installation in aircraft hangars must be in accordance
with the following codes: United States: Refer to
Standard {or Alrcraft Hangars, ANSIINFPA-409 - latest
revision. Canada: Refer to Standard CGA B148-1-M@1.

s Heaters in aircraft storage or service areas shall be
instalted a minimum of 10 ft. above the upper surface
of wings or engine enclosures of the highest aircraft
which may be housed in the hangar. (This should be
measured from the bettom of the heater 1o the wing or
engine enclosure, whichever is highest from the floor).

¢ In other sections of aircraft hangars, such as shops or
office, heaters must not be installed less than eight feet
above the floor.

e Heaters installed in aircraft hangars shall be located so
as not to be subject to damage by aircraft, cranes,
movabie scaffolding or other objects.

Public Garages

Instaltation in garages must be in accordance with the
foilowing codes: United States: Standard for Parking
Structures NFPA-88A - latest revision or the Standard for
Hepair Garages, NFPA 88B - iatest revision. Canada:
Refer 1o Can 1-B148.1 and B148.2: Installation Codes for
Gas Burning Appliances.

= Heaters must not be installed less than eight feet
above the floor. Minimum clearances to combustibles
must be maintained from venhicles parked beiow the
heater,
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« When instalied over heists, minimum ¢clearances to
combustibies must be maintained from the uppermost
point on the hoist.

Electrical

The heater must be electrically grounded in accordance
with the following codes: United States: Refer 1o
National Eiectrical Code, ANSI/NFPA-70 - latest revision.
Wiring must conform to the most current National
Electrical Code, local ordinances, and any special dia-
grams furnished. Canada: Refer to Canadian Electrical
Code, C3A C22.1 Part 1 - latest revision.

Venting

The venting must be installed in accordance with the fol-
lowing codes: United Siates: Refer io NFPA-54/ANSH-
Z223.1 - latest revision, National Fuel Gas Code.
Canada: Refer o Can 1-B148.1 and B148.2: Instailation
Codes for Gas Burning Appliances.

Partial information with regard to these codes is provided
in Section 8 of this installation manual with regard to size
and configurations for venting arrangements.

Any portion of vent pipe passing through a combustible
wall must be dual insulated and have an approved thim-
ble to conform with above listed codes.

Hazardous Locations
Where there is the possibliity of exposure to combustible

airborne material or vapor, consult the local Fire Marshail,

the fire insurance carrier or other authorities for appreval
of the proposed installation.

Critical Considerations

Econovac is a suspended heater. Therefore, its stabllity,
fiexibility, and safety are very important. Before starting
instailation, be sure the systemn can mest the following
requirements:

= Mainrtain specified clearances to combustibles, and
safe distance from heat-sensitive material, equipment
and work stations.

s Provide a suspension with vertical length of chain or
swinging rod which has af least two inches cf horizon-
15l trave! for each burner in a straight run. Be sure the
suspension system is sufficiently flexible to accommo-
daie thermal expansion which occurs as the system
heats up (see Figure 16).

» Provide access to burners for servicing, preferably on
both sides, above, and behind for burner removal.

= Provide for 2 minirmum of 18" {45 cm) of clearance
between burners and buiiding walls, The addition of

side reflectors will reduce the minimum to 9", Always
chserve minimum clearances to combustibles,

= Be sure the heater has a downward pitch of 1/2" per
20" (1 cm per 5 m) away from the burner.

» Provide signs in storage areas (o specify maximum
stacking height to maintain required clearances o
combustibles.

+ Plan iocation of supports. Locate & suppont near alt
elbows.

Instaliation Procedure

Take maximum advantage of the bullding upper strue-
ture, bearns, joists, purlins, etc., from which to suspend
the heater. There is no unigue sequence for instaiiation of
the tubing. On-site observation will usually reveal a logi--
cal sequence. Begin the instaliation at the most critical
dimenston. This couid save time. Walch for swinging
doors, overhead cranes, car iifts, etc. Reflectors and wb-
ing can be installed as you meve along. Carefully adjust
systern pitch at each pesition to level the heater. Pitch
down %" per 20' {1 cm per 5 m ) away from burner.

Don't:

* Pressure test the gas line using high pressure {greater
than % PSIG) without closing the high-pressure shutoff
cocks. Faiiure to do so will result in damage to the
burners.

Do:
¢ Familiarize yourself with local and national codes.

« Develop & planned procedure which will conserve
material and iabor on the job.

= Check to see that all material and equipment is on the
iob before starting installation.

s Allew for thermai expansion of the hot tube.

« install the gas connector enly as shown in instructions.
{See Figure 28)

= Have slip joints where required between reflectors to
keep them from buckling or coming apart.

= Provide one sguare inch of free air opening to each
1,000 BTU/Mr of heater input but not less than 100
sguare inches in enclosed spaces. (6.5 cm? per 280
kecalfhr). One opening should be within 12 inches {30
cm) of the top and one within 12 inches (30 cm) of the
bottom of the enclosure.
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» Section 4. Design Requirements

- EV systems-are typically shipped as burner packages .
and {ube and accessory packages. The fube and acces-
sory packages contain encugh tube and reflector and
hanging parts for one EV burner. Elbows, tees, taiipipe,
vacuum pumps, conirols, and any other paris must be
purchased separately. See Figure 1 beiow for a general
overview of a simple EV system. Depending on systern
requirements, £V systems may be controlied by either
the control panel (shown) or by a relay systern.

Table 1. Design Requirements

Meflectors may be used over the tailpipe. Aluminized or
coated tube must be used for taiipipe. Damper cou-
plings may be necessary to balance system vacuum.

Table 1 below summarizes the design requirsments for
an £V system. For “mixed” systems: the number of burn-
ers allowed corresponds to number of burners aliowad
for the particuiar pump and the LARGEST firing rate
being used.

Burner Model: EV-80 EV-110 EV-140 EV-i70 EV-200
Maximum # of Burners Allowed per Vacuum Pump (EP-100)* 4 4 4 2 2
Maximum # of Burners Allowed per Vacuum Pump (EP-200)* 3 6 6 4 4
Minirmurm Radiant Tube Length (f1.) 30 40 50 60 70
Maximum Tailpipe Length {ft.) 20 20 20 30 3
Minimum Distance frorn Burner to Eibow (ft.) 20 20 20 20 20
Elbows Allowed per Burner 2 2 2 2 2
Turbulator Elbow {optional)
y Y Radiant tube
Damper couplings /’ ' :
(if nacessary}g / \\\Q

Turbulator

Radiant tube

Vacuum pump

Exhaust to cutside
W
N
Radiant tube
Coupling V2 ,
Transition tube S

Zone 1 Bumner

Radiant tube

Electronic control panel

Transition tube

Zone 2 Burner

Tailpipe

\\\\. {coated or aluminized)
Coated tee _ | ___________________

foptionat)

Zone 1 Thermostat - |
e |
____________________________

Figure 1. lllustrative View of Typical EconoVac Installation
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» Section B. Clearances to Combustibles

Model A B C D
Ev-80 4" 33" &3" 33" fa
EV-110 4" 33" 83" 33"
EV-140 4" 36" 86" 38"
EV-170 4" 39* 73" 39" B D
EV-200 6" 45" 78" 45" EV-200 8" 4" g8 75"
20 ft. downstream (all models) -—{C 20 &t. downstream {all modeis)

4" 17" 40" 17" g" 4" 32" 34"

Figure 2d. 45° Tilt Reflector

Muodel A B C D
EV-80 & 4" 56" gQ"
EV-110 g" 4" 56" 80"
EV-140 6 4" 80" 668"
EV-170 8" 4" 56" 88"

|

2T

Figure 2a, Standard Reflector

Model A B C D
EV-80 4" 4" Bp* 51"

EV-110 4" 4" 69" 51" -ii
EV-140 4" 4" 71" 56" j ! {
o
C

Model A B C D
EV-80 4" 33" 83" 33"
EV-110 4" 33" 63" 33"
EV-i40 4" 38" 66" 38"
EV-170 4" 38" 73" 39"

EV-170__ 4" 4" 76" &g" _
EV-200 6" 4° 82" g4" EV-200 B" 48" 78" 45"
I 20 . downstream {all modis) Lo 20 . downstream (all modeis)

4" 4" 43" 34 ' 4 17" 40" 17
Figure 2e. 2-Foot Deco Giille

Figure 2b. One Side Reflector

Mode! A B C D Model A
fa _ EV-80 4" 2p* 70" 22" A EV-80 24
ﬂ EV-110 4" 22° 70° 22" ' EV-110 24"
ﬁ ) EV-140 4" 25" 73" 25" 0, }IE EV-140 24"
T EV-170 4" 29" BQ" 29” e ] EV-170 24"
EV-200 6" 30" B7" 30" - EV-200 24"
=R w2 20 ft. downstream (all models) Watl 20 ft. downstream {all models)
4" g 48" 9" 24"

Figure 2f. Bumer End

In all situations ciearances to combustibies must be
maintained. Failure to observe ciearances to com-

heater. Caution should be used when running the sys-
tem near combustible materials such as wood, paper,

bustibles may resull in death, severe injury or property
damage. Signs should be posted in sicrage areas o
specify maximum stacking height to maintain required
ciearances o combustibles. Minimum clearances
rnust be maintained from vehicles parked below the

rubber, etc.. Consideration should be given to parti-
tions, storage racks, hoists, building construction,
etc.. Figure 2 above gives minirmum acceptable clear-
ances to combustibles.
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¥ Section 6. Standard Parts List

The following section provides information about assem-
hiing EconoVac systems. The heaters must be assem-
bled according fo the following illustrations and tables in
order to ensure safe and proper cperation.

EconoVac burner cartons contain the basic burner unit, &
Pipe Nipple and Flex Gas Line for gas connection, and a
10 ft Turbuiator

The remaining heater components are shipped in one of
two ways:

1} Typically, tubes, reflectors, hangers, etc. are pre-
packaged at the factory. Components for EconoVacs
up to 40 fi. (12 m} length are accommodated in one
carton that includes a 10 . {3 m} transition tube.
Lenger EconoVacs require two accessory carions.
One carton will include a transition tube. (A few minor

Table 2. EconoVac Component Package Guide

Hequired Accessory Packages

components such as end caps may be duplicated.)
Necessary packages for the various EconoVacs are
shown iri Table 1 below. Components should be
assembied as per Figures 2 through 20.

2} In some cases, the EconoVac system may be
received with the accessory components non-car-
toned, or packaged for a specific instatiation. In those
cases, be sure to acuaint yourself with the indivicual
components shown in Figure 2. Also follow carefully
the appropriate diagram (Figures 3 through 8) for the
heater you ordered. These indicate the quantity and
iccation of all necessary components.

Figures 10 through 20 show specific assermbly details.
Refer to Section & for venting assembly, Section 9 for gas
piping assembly, and Section 10 for fisld wiring

For Assembly
Modei Tubing Length Standard Aluminized see page
EV-80 0'(3m) CP30HRS CP30ALUM pg 9
EV-110 40' (12 m) CP40HRS CP40ALUM pg 10
EV-140 50" {15 m) CP3CHRS + EXP20HRS  CP3CALUM + EXP20ALUM pg 11
EV-170 60" (18 m) CP30HRS + EXP30MRS  CP3CALUM + EXP20ALUM pg 12
EV-200 70" (21 m) CP40HRS + EXP30HRS  CP40ALUM + EXP30ALUM ng 13

Table 3. Contents of EconoVac Burner Shipping Carton

Part No. Degcription EV-80 EV-110 EV-140 EW1i70 EV-200
EconoVac Burner Assembiy {rate and fuel varies) 1 1 1 1 1
02568200 Gasket (Burner to Transition Tube) 1 1 1 1 1
03051503 Turbulator Adapter 1 1 1 1 1
03051504 Turbulator 2.8 ft. (76 cm) Section Piece 4 4 4 4 4
150100NA Installation Manual k 1 1 1 1
91201708 Pipe Nipple {Black) 1/2 x 3-1/2 1 1 1 1 1
81412200 Flexibie Gas Connector Assembly (Canada only) 1 1 1 1 1
91412200 Flexible Gas Connector Assembly (U.S. only) 1 1 - - -
91412203 Flexible Gas Connector Assembily (U.S. only) “ - 1 1 1
891907302 S-Hook 2 2 2 2 2
94237914 Hex Head Cap Screw 5/16 - 18 - 2A x 7/8 4 4 4 4 4
96411600 Split Lockwasher 4 4 4 4 4
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Table 4. Contents of Accessory Packages
Core Packages Extension Packages
Hot Rolled | Aluminized Hot Rolled Aluminized
Part No. Bescriptfion 20' 30' 40°'[10' 20* 30' 40'|10' 20 30° 40'|10' 20" 30' 40
91408300 Tube, Mot Roiled Steei, 10 ft. 12 3¢4- - - 11 2 3 a41. - .
91403408 Tube, HT Aluminized, 10 ft. - - o« 1 2 3P - . 1 2 3 4
03051100 Transition Tube, Aluminized, 10 ft. 1T 1 1 - 1 18- - - - 4- - -
03051600 Transition Tube, HT Aluminized, 10 ¢ ST I D B Y B
01312700 Standard Coupiing Assembly 12 31- 1 2 311 2 3 4§11 2 1
02750303 Standard 8 ft. Reflector 2 4 612 3 4 8 4 6l2 3 4 s
02754600 End Cap 2 2 2}2 2 2 2}. - -1- - - -
03086100 Tube and Reflector Hanger 3 4 512 3 4 511 2 3 411 2 3 4
21807302 S-mHook 3 4 512 3 4 511 2 3 411 2 3 &
3050010 Refl. Support Pky. (Strap, Wire Form, Screws)] 2 3 5{1 2 a2 512 3 4 612 3 4 8
81107720 U-Clip Package LR R TR T T A U O S R A N L T B
80502700 Vent Adapter LI B I T R T T H R - -
01318901 Tube Clamp Package 1 1 114+ 1 1 1)1 - - - . - o .
O B wIE = Sl 0 0 i ===
Package Part Numbers: % % % 2 é ﬁ é % % % % é % “3 2
(Y] jap hd L=] = [=s] [=3 higd o - L= (] [ <
S5 Sja &8 dl% &% &15 8 g &
C O O O b W Wi x X X
Table 8, Contents of Vacuum Pump Packages
Part No. Contents of Vacuum Purnp Packages EP-100 EP-200
- 1/3-HP Vacuum Pump 1 -
- 3/4-HP Vacuurmn Pump - 1
80430600 Vacuum Proving Swiich 1 1
- Boots {neoprene spacers included with EP-200) 2 2
1801300 Boct Clamps 5 5
1312200 Bird Screen 1 1
01312102 Wall Mounting Kit - 1
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¥»Section 7. Assembiy Overview

The figures in this section provide a generai overview of Optional reflector configurations are shown in Figure 2.
component piacement in an EconeVac system. The loca- Install appropriate suspension hardware, beam clamps,
tion of some components such as supparts and couplings chain or rod at predetermined locations. Adjustment of
s crucial to proper installation. Assemble the system com-  chain fength will provide uniform pifch,

ponents as shown in Figures 4 through B.

Transition Tube
Supplied in 10 ft. (3 m) lengths.
Transition tube is aiways the first
tube after the bumer. Attach to bumer
housing using the the (4) split lock-washers,
{4} cap screws and tube gasket provided in
the burner package.

with Clamp Package

from S-Hoolk.

TIGHT

LOOSE

Burner Housing

Tube and Reflector Hanger

Position this hanger no more
than 4° {10 cm) away from the
bumer assembily, install tube
clamp package as shown.
Suspend from S-Hook.

Reflector End Cap
Punch out center section to accommodate
tube. Attach with U-Clips provided.
Tube and Reflector Hanger
l '

Suspend system from these
hangers. Minimum one (1)
required per tube. Suspend

Retlector Support Package
One support is required at
SCREWS every reflector overlap, The
support closest to the bumer
and every other support after
should have the screws
SCRAEWS lvosened approx. 1/16" (2 mm)
to aliow for reflector slippage.

Vacuum Pump

. {shown with tube gasket)} (EP-200 model shown)
Y Must be installed with the Every EconcVac system of 1-8
B flame observation window bumers requires a vacuum pump.
facing down. Pump must be instailed with the

proper discharge direction and
motor rotation. See Section 4 for
design requirements.

Heat Exchanger Tube

Supplied in 10 #. (3 m) lengths. Refiectors

Tube type as indicated. Also used Alternate overiap as shown on
as tailpipe to connect the radiant overview using amount indicated.
tube to the vacuum pump. Minimum overap is 8° (23 em).

Standard Coupling

Coupling should be oriented with slide bar
on top, and all couplings should “point” in
the same direction.

Electronic Control Panel

{optional) Provides system management
and zone temperature control for the
EconoVac system.

Turbulator

Turbulator must be installed in the lasi standard section of
radiant tube. All EconoVac bumer shipping cartons wil
include the appropriate 10 ft. long turbulator assembly,

Figure 3. Assembly Overview
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Figure 5. Assembly of 40 ft (12 m) EconoVac £V-110 System
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Figure 8. Assembly of 50 ft (15 m) EconoVac EV-14C Systemn
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Figure 7. Assembly of 80 f {18 m) EconoVac EV-170 System
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b Section 8. Component Installation

- TUBE COUPLING INSTALLATION

Tube and tube fittings are connected by wrap-arcund
coupiings which clamp by means of a tapered, hammer-
driven lock member,

*Loosen

' 4 Tighten
\ impact Block
\\

Slide Bar

Stainless Steel
Coupling

Lanced Clip

When assembling coupling, the wide end of
the slide bar moves toward the lanced clip

Orient coupling so that the impact
block is above tube centerline,

Figure 9. Coupling Assembly

To assembie the coupling, hook the free end of the cou-
oling sleeve into the lanced ciip. Place the wide end of
the tapered slide bar on the coupling so that it moves
toward the lanced clip. Insert the two fube ends into the
ceupling. Be sure the tube ends are in line and are fiush
against the stop pins inside the coupling.

Hammer-drive the slide bar until the coupling is secured
snugly to the tubes. Overdriving the slide bar will distort
the coupling or slide bar tip and will decrease the hold-
ing capability of the coupling. Coupling shouid be tight
when the slide bar is 22° (5 cm) from the end of the cou-
piing. See Figure 9.

Carriage bolt

Fiat washer
and hex nut

AV

Py

o]
Tube clamp - _J Puosition tube and —.l
Burmer assembly reflector hanger no

more than 4° {10 cm)
away from the bumer

Transition tube assembly.

Figure 10. Tube Clamp Package

Reflector
_\ Wire For

Reflector Support StrapJ

Retlector Support P/N 03050010
includes Support Strap, Wire Form, and (2) Screws
Far slip joint, loosen screws approx. 1/16" (2 mm)

Sheet Metal
Screw

Heating Tube

Figure 11. Reflector Support Package
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ELBOW PACKAGE INSTALLATION
Reflector Reflector

{P/N 02718702) Elbow Package inciudes: (1) elbow, (1) Joint Bieas
coupling, (1) end cap, (1) reflector joint piece, and (1) '
package of U-Clips. instail elbow into radiant tube
sequence where plans indicate a 80° bend. Install reflec-
tor ioint piece using the following procedure:

1. Flatten refiector edge where icint piece matches. Put
a mark on the reflector, directly over the tube center.
Center the accessory joint piece on the mark and
scribe its contour on the reflectar. Scribe the location
of the mounting holes.

2. Cut away the reflector to clear the tube, leaving about
cne inch of materia! insice the scribed contour to
attach the accessory joint. With an awi or other point-
ed tool, punch six 3/32" {2 mm)} diameter holes in
refiector in the positions shown in Figure 13,

3. Use six #10 sheet metal screws to attach the joint
piece. Install a refiector end cap of the open end.

with tin snips, leaving
approx. 17 {2.5 em}

1514 ]
(38.7 cm)
Punch six 3/32"

{2 mm) holes
g {(23emiradius ] b ] e e e e e e

&1/4"
(16 cm)

90° Elbow T e — — o e Install reflector Attach refiector joint
— end cap over piece with six #10
the open end sheet metal screws
Figure 12. 80° Elbow Fitting Dimensions Step 3

Figure 13, Reflector Joint Fisce Instailation

REFLLECTOR END CAP INSTALLATION

Reflector end caps must be instalied over the open ends
of refiectors. Attach the end cap to the reflector using a
minirum of four U-clips per end cap.

Reflector Reflector

End Cap

Before installing the end cap, the center section must be
removed. Carefully break the tabs on the bottom flange
of the end cap first. Then gently flex the center section
untli it releases. Be very careful not to distort or otherwise
damage the end cap during this procedure.

if the end cap is used at a joint piece to cover a 80° Careful
elbow oc: U-tube, the center section shouid not be (4)U-Clins ___f Y Temove
removed,

Figure 14. Reflecior End Cap insialiation
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Bar Joist Clip Concrete Beam

Screw Hook

Beam Cla
e rrin, 3/8° (10 mm)

l—Baam-u\ l-Beam

Locknut

24" (60 cm) a/8" Rod
minimum /—

12° (30
minimum

S-Hook

Turnbuckle _/ﬁ

(not included)

Figure 15. Typical Suspension Details

TURBULATOR INSTALLATION

For ease of instaflation, the turbulater shouid be instailed in the tube before hanging the system,
Use the following procedure (see Figure 16):

1. Assemble turbulator pieces by “twisting” matching 3. Using the wire, pult the assembied turbulator into the
ends together. iube from the opposite end. Pull the turbuiator through

2. Insert a long wire (11 fi. minimum) down the length of until just the tab comes out. Detach the wire.

the tube. Attach the wire o the hole in the tab on the 4, Bend the tab around the tube. When instailed the next
adapter piece, coupling will lock the tab in piace.

L~ Attach a wire to this tab.

\ /______ Turbulator adapter piece
AR
v

“Twist-lock”
\\\ sections together

Turbulator 2.5 ft.
section pisces

{3 sections plus
one adapter piece)

' \— Pull turbudator into

tube using long wire

TO VACUUM
PUMP

Ak tab in place

with next coupling

Last standard section of
heat exchanger tubing

. .
TO BUHNEF%

Figure 16. Turbulator Baffle Assembly Detail
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SIDE EXTENSION REFLECTOR

'":Optionai Side Extension Reflectors may be installed on

sither side of the unit, Each 8 ft. section of Side Reflector
shouid match a reflector and have identical overiap to
adjacent reflectors. Provide slip joints in the same loca-
tions as the reflectors. Proceed as foliows (see Fig. 17):

1.

Attach a reflector side exiension support bracket tc the
tubes where needed. These brackets should be locat-
ed adjacent to the overlapped joints of the reflectors.

insert lower edge of reflector side extension in exten-
sion support bracket.

Cut suitable relief notches where the side extension
reflector meets tube and refiector hangers and reflec-
tor support brackets,

Hook the top edge of the side extension reflector over
the edge of the reflector.

o

A slip ioint must be provided in the perimeter side
extension at the location of each slip jointin the reflec-
tor. The overlap shouid be the same as the reflecter.

Where severe air movement may be encountered, as
&t large door, ong or iwe sheet metal screws should be
used ic attach the side extension reflectors together.
Additicnal reflector supports are also recommended.

To install the Retainer Clips: Lay bracket over the side
extension reflector and standard refiector at the
selected location. By using the hole inthe clip as a
emplate, drill or punch a 3/32° (2 mm) dizmeter pilot
hole in the standard reflector. Secure the retainer clip
using #8 x 3/8" sheet metal screws.

#8 x 3/8" Sheet metal screw

Tube not shown

Reflector support

Side exdansion ref!ec!ar—-A/

support bracket

Relief notch

Hetainer clip

Standard reflector

/— Tube and reflector hanger

~ Side extension reflector

Reflector Side Extension Package (P/N 02712700) includes:
{1) Side Extension Reflector, {2) Retainer Clips and (2) Sheet
Metal Screws. Order at least {2) Side Extension Reflector
Support Brackets (P/N 01329800) for each package.

- Figure 17. Installation of Side Extension Reflectors




py 18 ECONGVAC INSTALLATION MANUAL

ROCBERTS-GORDON

Tube

Cut Reiief Notches for Tube
and Reflector Hangers

Reﬂectorx

Shield
P/N 01365300

/ﬁ\& f[
N

— Reflector Side Extension

Figure 18. Instalation of 2 ft. (60 cm) Decorative Aluminum Grille {optional)

DECORATIVE GRILLE INSTALLATION

When running the heater over a suspended ceiling, dec-
crative grille must be used directly below the heater, The
use of regutar celling tiles directly below the heater will
create an unsafe condition.

The decorative grilie option allows the heater to be
installed over suspended ceilings. The aluminum grille
{P/N 81407000) comes in standard 2 ft. x 4 ft. (60 cm x
120 ¢m) sections and is installed in place of ceiling tile.

The systern is hung in a normal fashion with the tube sus-
pended over the grille at a height between 1%" and 14%'
(Detween 4 cm and 36.5 cm). To select the appropriate
side extension reflectors, calculate the distance "A"

Table 6. Side Extensions for Decorative Grille

between the radiant tube and the decorative grille. See
Table 4 below.

Shields (P/N 01365800) must be placed over ceiling
frame members that pass underneath the heater. The
side extension reflectors are available in standard 4ft.
(120 cm} sections and have notches in the bottom cor-
ners {o accommodate suspension system. Lay the side
extension reflectors along the standard refleciors and cut
suitable notches for the tube and refiector hangers
where appropriate. It is generatly not nNecessary to cut
notehes for the reflector support straps. Gloves should
be worn when handling the aluminum grille to protect
hands from sharp edges.

Distance "A" Extension
Minimum Maximum Part No. Width
1.6"(4.1cm) 5.8 (14.6 cm) 01370408 8" (20 cmy)
5.8 (146em) 101" (257 cmy) 01370412 12' (30 ¢cm)
10.1°{267 cm)  14.4"(36.6 cm) 01370416 168" {40 cm)
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P Section 9. Venting and Ducting

General Requirements

Heater must be vented in accordance with the praper
naticnal and local codes. Partial information relating to
these specifications is provided in this section with
regard to size and configurations for venting arrange-
ments. United States: refer to ANSI| Z223.1 - latest ravi-
sion. Canada: refer toc CAN/CGA-B149.1 and B148.2

The pump may vent o the outdoors either vertically or
horizontally. For horizontal venting:

1. Vent must exit bullding not less than seven feet (2.1
m} above grade when iccated adjacent to public
walkways.

2. Vent must terminate at least three feet {1 m) above
any forced air inlet located within ten feet (3 m).

3. Vent shall terminate at least four feet (1.2 m) below,
four feet (1.2 m) horizontally frorn or one foot (0.3 m)
above any doar, window or gravity air inlet into build-
ing.

4. Lecate vent terminal at least 12 inches (30 cm) from
any opening through which vent gases coutd enter a
building.

5. Use oniy corrosion resistant materials for the dis-
charge line from the purmp to the point of discharge.

6. Vent terminal opening must extend beyond any com-
bustible overhang.

7. Instalt vent terminal at a height sufficient to prevent
biockage by snow.

8. Protect building materials from degradation by fiue
gases.

8. Any portion of flue pipe passing through a com-
bustible wall must be dual insulated or an approved
thimble must be used.

Tailpipe Requirements

Talipipe tubing, when specified on the tayout drawing, is
used to connect radiant whing to the vacuum pump.
When more than one burner is connected to a pump, a
special connection point is ytilized, such as & cross or
tee section. it is recommended that 4" {10 cm) alu-
minized or coated tubing be used for tailpipe. Reflectors
are not required, but may be used over talipipe. Tailpipe
must be supported properly, with at least one tube and
reflector hanger per 10 fi. (3 m) section,

Maximum tgilpipe lengths are:

Frors end of radiant tubing section to connection peint
junction:

¢ 20 {t. (6 m) for EV-80, EV-110, and EV-140 burners,
¢ 30 fL. (8 m) for EV-170 and EV-200 burners,

Frem connecting point junction to vacuum pump iniet:

° 10 fL {3 m) for all burners

Venting the Vacuum Pump

The exhaust connectien from the vacuum pump is 4" {10
cm) diameter. Connect one of the flexible isoiation boots
provided to the fiue pipe. Connections to flue pipe larger
than 4" (10 em) require use of an appropriate “"taper pat-
tern reducer” {not supplied}. Venting from the pump may

e D" T o

: Coated Cross
PN 01330820

e 20"

Coated Tee
PN 01330220

Figure 19. Tailpipe Connection Points
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Chain Mounting
{Optional, EP-100 Pump only}

S-Hooks
{optional,
3 required) y

Spring Lockwasher Washer
(PN 98411600)  AP/N 95211600)

Hex Head Screw x
51618 x 34" iex Nut
{P/N 93413912) (PN 92113300}
Pump Scroit
Pump Frame
Iniet
EP-100: 6-1/8"°
EP-200: 6374
Outist
EP-100: 3-5/8"
EP-200; 3-1/4"
Mounting Hole

e

EP-10Q: 3-5/16"
EP-200; 3-7/8"

Min. B*
from wail

L

Pump Outlet
5-8" distance from vent pipe.
EP-100: 7-1/2"
Outlet EP-200: 8-1/2"
Inlet

Wall Mounting
Frame Parallel

Wall Mounting
Frame Perpindicular

o

N
o 7" ]

e 11-5/16% ——]

2 it. Angle trons
(P/N 01385000)

Vacuum Proving Switch
(P/N 904306800}

Pump inlet
5-8* distance from tailpipe.

Acoustical Boot
EP-100: 4" x 8" Boot
EP-200: 4.5 x 8° with spacer

EP-1000 8-7/18"
EP-200: 6-1/2"

Figure 20. Vacuum Pump Assembly and Mounting
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discharge either horizontally or vertically; corrosion resis-
tant pipe is recommended. Vent lengths are allowsd as
follows:

LENGTH
up fo 10'(3m)

EP-200 PUMP EP-100 PUMF

4"{10cm) veni/no elbows -
up to 25'(7.5m) 5'(12.5cm) vent/3 ethows  4°{10cm) vent/3 elbows
up to 50(15m)  6°(15cm) vent/3 elbows  5°(12.5cm) ven/3 elbows

If the vent pipe is over 30' (8 m) iong, insulate it to mini-
mize condensation. Seal all discharge pipe joints with
General Electric RTV 106 or Permatex Form-A-Gasket
red high-temperature silicone adhesive or equivalent.

Pump Model EP-200 Instailation

The layout drawing shows the general iocation of the
vacuum purnp. Specific pump location and discharge
details must meet general venting recuirements listed on
the previous page as well as the following criteria:

= o avoid staining building wall, extend discharge three
feet from building, if possible.

= Horizontal discharge is preferred. Vertical discharge
must be arranged as shown in Figure 21.

A commen practice is to mount the pump on the buiding
wall, using the mounting hardware furnished. If this is not

practical, it may be mounted on a platform suspended
from the ceiling, or for noise reduction, in an enclosure.

Pump Model EP-100 instaliation

The Model EP-100 is mounted the same way as the EP-
200 {see above directions). Cptionally, the pump may be
suspended from chains, This installation method requires
3 lengths of chain and 3 S-Hooks (not suppiied).

Installation Precautions

Read Warnings in Secticn 1 carefully before proceeding
with installation, Improper installation or operation may
lead to death, severe injury or property damage.

Do not operate a partially assembled pump.

Pumps are shipped partially assembled. For pump
assembly, follow the instructions packed in the pump
carton.

The scroll aftaches to the frame with either right- or left-
hand discharge as the job requires. Please note that the
motor must be wired differently depending on discharge
direction. The discharge must be hottom horizontal. Any
other arrangement will permit condensate to collect in
the scroll,

See sidewall venting Hlustration for guidelines on

is equal to total of vertical and horizontal length.

matching pump capacity to vent size. Length of pipe

Approved
Vent Cap

2 ft. mmimum

:

LY

7

EP-100/200 Yacuum Pump
Roof Vanting {

QE Single Wall Pipe

Approved Thimbie /s
(if Appiicable)

4" Tee \k

Attach 1/2° Line to Drain

NIDNIN

Figure 21. Roof Venting of Vacuum Pump
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Approved Thimble

(if Applicable)  Bird
/ b

ﬂ] 4° Single Wall Pipe

@?creen

‘e

= l-l—-——-— 25 feet and 3 elbows maximum

EP-100 Vacuum Pump
Side Waill Venting

(if Applicabie)

i 4" Single Wail Pipe

V - 18" min.-40" max.—»|
% Approved Thimble
72

Fa

=
o | \
o

I«—— 25 feet and 3 eibows maximum

& to 4" Reducer

V -4-18" min.-40" max.w-){
/ (g&ns Teg;xinal
! 02537800
A }

4" Single Wall Pipe

x:

- Vent Terminal

L

Tiemiund VH1-6"

l-t— 25 feet and 3 elbows maximum

\

(P/N 90502101)

5° 0 4° Reducer 6" to 5° Reducer

&* Single Wall Pipe

s e s

=1

Tiemdund VH1-6*
Vent Terminal

50 feet and 3 elbows Maximum =g

(P/IN $0502101)

Approved Thimble

(If Applicable) Bird
e acreen

4" Singie Wall Pipe

EP-200 Vacuum Pump
Side Wail Venting

Vs

1
10 feel maximum and no elbows ————~—-—-———>///
/A

7 (If Applicable)

18" min.-40" max.~»

Approved Thimble

1 4" Single Wall Pipe

P 5 \

l-(—— 10 teel maximum and no elbows -ﬂ-—w————a-/

- 18" Mi1.-40° tax.—a{

Vent Terminal
(P/N 02537800)

5" to 4* Reducer 6" to 5° Reducer

D\ §* Single Wall Pipe

Tiemiund VH1-6*
Vent Teminal

6" to 4" Reducer

(P/N 90502101)

& Single Wall Pipe

H Tiernlund VH1-6"

Vent Terminal

LP—— 50 feet and 3 elbows maximum w.,%

{P/N 80502101}

Figure 22. Side Wail Venting Configurations
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Quiside Combustion Air Supply

The EconoVac heater is approved for instailation with an
outside air supply system. Some compounds such as
haiogenated hydrocarbons or other corrosive chemicals
in the air can be drawn into the equipment and cause an
accelerated rate of corrosion of some of the heater com-
ponents. The use of such chemical compounds near the
enciosure should be avoided.

IMPORTANT: If the building has a siight negative pres-
sure of contaminants are present in the air, an outsids
combustion air supply 1o the heaters is strongly recom-
mended.

NON-PRESSURIZED OUTSIDE AJR SUPPLY

For an outside air supply, 2 4" 0.0, single wall pipe may
be atfached to the heater. The duct may be up to 45 fi.
maximum length or 2 ft. minimum length with no more
than 2 elbows. See General Requirements heading on

pg. 19 for more detailed guidelines. An outside air sup-
ply shouict not be used with the draft hood venting con-
figuration,

The air supply duct may have io be insulated to prevent
condensation on the outer surface. The outside air termi-
nal should be secursly fastened to the outside wall by
driliing four 1/4" diameter holes in the outside flange;
wood screws or bolts and expansion sleeves may be
used fo fagten the terminal,

PRESSURIZED CUTSIDE AIR SUPPLY

if 2 pressurized cutside air supply is desired, the air sup-
ply system should be installed as indicated on the heat-
ing plans. If there are any questions, consult the sales
representative.

When a pressurized outside air supply is required, the
optional electronic control panel should be used to facili-
tate insiallation and controt.

Qutside Ail  —meemreipe

ot (700 O
- S,
.

Outside Air Terminal: Use Metalbestos #31267
(RG PN 805023200}, or equivaient. PVC pipe,
“dryer hose", or equivalent may be used
instead of standard vent pipe. important:
Cutside air terminal must not be located higher
than vent terminal.

'/-— Qutside Air Collar

N

Bumer Box

I
N
&\

\ 4" Flue Pipe

Seal All Joints

8" Inlet

6" Discharge Air Pressure Switch

if used, the outside air supply blower should be
wired in parallal with the vacuum pump. and in
accordance with the National Electrical Code and
local ordinances. The blower air pressure switch
should be wired in series with the vacuum proving
switch on the vacuum pump.

All jcints and searns in the air supply system
must be made airtight, preferably by use of
duct tape. See above for instructions on attach-
ing duct to the burner. Mount the blower
according to the manufacturer's instructions.

Additional mounting materials should be provid-
ed by the contractor.

Figure 23. Outside Air Supply Duct
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P Section 10. Gas Piping

FIRE OR EXPLOSION HAZARD
Can cause geath, severe injury or properiy darage.

There is an expansicn of the radiant pipe with each
firing cycle, and this will cause the burner io move
with respect to the gas line. This can cause a gas
leak resulting in an unsafe condition if the gas con-
nection is not made strictly in accordance with Figure
24 of these instructions.

Read applicable warnings in Section 1 before proceed-
ing with Gas Piping installation. improper instaliation may
result in preperty damage, severe injury, or death.

Meter and service must be large enough to handle &l the
burners being installed plus any other connected load.

The gas line which feeds the system must be large enough
fo supply the required gas with a maximum prassure drop
of 1/2° w.c.. When gas piping is not included in the layout
drawing. the local gas supplier will usually heip in pianning
the gas piping.

A 12" tapping at each burner location must be located
and oriented as shown in Figure 24. To check system
pressure, put a plugged 1/8" NPT tapping in the gas line
at the connection to the burner furthest from the supply.

Before connecting the burners to the supply system, ver-
ify that all high pressure testing of the gas piping has
been completed.

DO NOT HIGH PRESSURE TEST THE GAS PIPING WITH
THE BURNERS CONNECTED.

Follow these instructions to ensure a professional gas
supply system installation:

¢ Support alf gas piping with suitable pipe hanging
materials.

¢ Use wrought fron or wrought steel pipe and matieable
iron fittings. All pipe and fittings should be new and
free from defects. Carefully ream the pipe and tubing
ends to remove obstructions and burrs.

* Use LP-gas-resistant joint compound on all threads.

¢ Check the pipe and tubing ends for leaks before plac-
ing heating equipment into service, When checking for
gas leaks, use a soap and water solution; never use
an open flame.

Install the flex gas connector as shown. The fiex gas
connector accommodates expansion of the heating sys-
ten and allows for easy installation and service of the
burner. A 80° pipe elbow (not supplied) must be installed
on the pipe nipple to ensure proper orientation of the fex
gas connector,

Shut-Off Vaive

{included w/ connec7

Shut-Off Vaive must be parallei to bumer gas inlet. The
2* (5 cm) disptacement shown is for the cold condition.
This displacement may reduce when the system is fired.

OO

~
~
~
kN

LY

N b
o ad

Stainless Steel Flex Gas Connector

Figure 24. Gas Line Connection with Stainless Steel Fiex Gas Connector
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»Section 11. Wiring

All EconoVac systems may empioy a solid-state efectron-
ic contro! panel. in addition to providing system rmanage-
ment, the control panel can aiso be used 1o provide indi-
vidual zone temperature control for up 1o four zones.

The control panel is required on large systermns (as
defined by electrical requirernents) and optional on small
systerns. Smail systéms can use a thermostat and relay,
which can aiso provide zone temperature control for up
to two different areas. Refer to the layout and specifica-
tion drawings for your application to determine what
method of control has been indicated by the system
designer.

Contro! Methods
There are two different ways to control an EV system:

1. ELECTRONIC CONTROL PANEL (PN 02770C01)
With a single 20 amp, 120V supply can cperate the
vacuum pump and up to (2) burners within a system
with up to (2) zones. With additional 20 amp, 120V
power supplies (by means of load relay packages),
the system can operate all burners within a system
with up to (4} zones. Required for use with SmariSet
Energy Management System.

2. DPDT TRANSFORMER RELAY {(P/N 80436300)
With a single 20 amp, 120V supply can operate the
vacuum pump and up to (2) burners in a system with
{1} zone, (2)relays and (2} 20 amp power supplies
can cperate the vacuum pump and up to (4) burners
in a system with two zones.

Critical Considerations

DO NCT USE THERMOSTATS THAT DRAW POWER
FROM THE SYSTEM.

Use low-voltage (24V) thermostats oniy. The controi
panel does not supply enough power to support these
devices,

A Vacuum Proving Switch (P/N 80430600) is required to
interlock vacuum pump operation on the EP-100 pump.
The EP-200 pump includes an integral Centrifugal Motor
Interfeck which may be used with the Vacuum Proving
Switch.

When Using an cutside air blower the electronic control
pane! and a separate Load Relay Package (PN
05023000) is required. Wire the control for the relay in
paralle! with the vacuum pump. The outside air blower
must have a separate 20A, 120V power supply,

SmariSst Energy Management System

For systems that reguire Night Setback and other fea-
tures, use the Smart Set Energy Management Systern
(PNC2770101).

Trhe SmartSet is a microprocessor-based control system
that interfaces directly to the Electronic Control Panel. it
provides the user with a convenient touch-pad and digi-
tal readout fo facilitate system programming.

The system features comprehensive contrel of multiple
Setback periods and Holiday Setback for individual
zohes. The system can alsc autornatically compensate
for Daylight Savings Time.

if equipped, instaft SrnartSet according to “SmartSet
installation, Operation and Service instructions” (P/N
12710108, included with the SmartSet package).

IMPORTANT

The control paned, burner, vacuum pump and outside
air blower if used, must be electrically grounded in

" accordance with the National Electrical Code
ANSINFPA 70-latest edition.

Wiring must conform to the most current National
Clectrical Code, focal ordinances and any special
diagrams furnished.
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Figure 25. LconoVac Burner intemal Wiring
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Figure 26. EccnoVac Burner Ladder Diagram (Hot Surface Ignition System)
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O
/ cres
L’-
Frankiin TENV Motor: e . L1
Ciockwise Rotation ‘9,;,4 o g
{for counterclockwise '%Q 115V Powar Supply
rotation, interchange orang® {Control Paned or Relay)
orange and red leads)
Blue L2
Black e
G
ay Motor Interlack
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Figure 27. Vacuum Pump Motor Wiring
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2 zone/2 burner wiring. Vacuum pumnp is wired 3 2one/S bumer wiring. Vacuum pump is wired directly
directly to control panel (see Figure 31). to contral panel (see Figure 31). Burmers in zone 1 are
SUMP ONZ1 TONED ONE3 7ONE4 wired directly fo control panel, Bumers in zones 2 and 3
MH N B%i BN BH BN BEI SN BN BN are powered by load relay packages {see Figure 29),
f PUMP ZONEL ZONEZ ZONZ3 ZONEL
H@”@“ “ ” “ @”@”@“@[ ME MV BN BN BH BN BR BN B4 BN
- §
_ elelelelelelelelelel
Burner Bugrxsr
e = E—
- - Burnar
4 zone/d burner wirlng. Vacuum pump is g
powered by load relay package (see Figure 29). - %:D:r_ coow
PUMP  ZONEL  ZONE2  ZONE3  ZONE4 gy 60 koad
ME M BE BN BH BN B4 BN BH BN ol S Susply oy | Rty L
I — -
o oM EY
H “ ” ” J “ J ” J ” m‘: Load Burner
120V-60Hz Helay =
Supply Circuit 1 -
v v = o—
Bl.llgmer BuFerr Bu%g-r EuErner g BuF?xer
EV
= = = = Burnar L
=+
BuF?:er
STt 5
120v-60Hz | Remy | i
Supply Circuit < Notes: 1. Maximum (2) burners per zone. Zones can be combined by
i l using thermostat jumpers (see Figure 32).
To Vacuum Pump Motor 2. Control panel cannot power more than 2 burners plus 1 vacu-
um pump or 4 burners with no vacuum pump. Additional loads
require the use of load relay packages (see Figure 27).
Figure 28. Wiring Burners to Control Panel
"é:D]: o oo ! To System Component(s): ; i To Control Panel Terminals: :
Load i Hand N for up to (2) bumars, ! ! BH and BN for bumers
sJ§3§'§?ﬂiat Relay + L1 and L2 for vacuum pump, | | ME and MK for vacuum pump ‘
4’ ; i orHand N for ait blower. H 1 MHand N for outside air blower. !
l N(L2) R(L1) TN HY TN
Black L EB
White . w
L1 < | ot @
L2 - Biack @ Black = i g :
Gnd. ““‘—G“llr \S\ /) ®— |oad Relay Package
aen
120VeoHE | . (P/N 05023000)
supply circuit = 'ﬁ:D]“_“:j NOTE:This symbol! only indicates a connection to
power supply. Power cords are not supplied.

Figure 28. Wiring Load Relays to Control Panel
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PUMP ZONEL ZONEZ ZONE3 ZONE4
G H W MH MN BH BN BH BN BY BN BH BN

leloeeleleleelelel

BX or Romex Cannactor

Electrical Cord or
Flexible Conduit

Power supply to the panel shall be
minirmurm Type T wire enciosed in
Black approved conduit, or approved

X metal-clad cable, or approved three-
120V-60 Hz Syt . . cenductor flexible cord with ground-
Supply Circuit S gg:gg?;g‘;m ing type attachment plug as shown.

Figure 30. Line Voltage Wiring to Control Panel
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2lelelolelelelelelelelele] |eelelelelelelele]

Vacuum Proving Switch

Vacuum Pump Centrifugal Motor interlock
Available on EP-200 Vacuum Pumps.
May be wired in series with the Vacuum

Proving Switch for added safety.

Wire in series with Pump
Vacuum Proving Switch

120V-60Hz
Supply Circuit | Relay

Blue Yellow
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® White —Greenl {supplied with blower)

Wiring of Optional Qutside Air Biower

Figure 31. Vacuum Pump Wiring and Outside Alr Biower Wiring to Contral Panel
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3 Themostats controlling Bumer Zones 1-3 and
opticnal SmartSet™ and Night Sethack Thermostats.
(Requires optional SmartSet™ panel). 4 Thermaostats controliing Bumer Zones 1-4,

delelelelelel | | [dldlelelelelelelel
@@ (1)(T) Nignt setback o Zone 4

eel
-0®
Zone1 Zone3 SmartSet™ -

Zone1 Zone3
Zone 2 Zone 2

MER
CoM Ti T2 T3 T4 SCT NST MBR COM

1 Themnostat controlling Bumer Zones 1-4. 2 Thermostats controlling Bumer Zones 1-2 and 3-4.

MBR
oM T T2 1 T SCT NST MBR COM

MBR
COM TI T2 T T4 SCT NST MBR COM

Jumper Wire

Figure 32. Typical Thermostat Wiring to Control Panel

DPDT Transiormer Relay —~ __ __ _FRONTVEW BACK VIEW
P/N 50438300 ]'“' ———————————
(- Low voitage thermostat
e P/N 80425100
Black s SO
Purpl
Blac
120V-60Hz
supply circuit
L e
12 = @

Gnd. 4“—17-

Vacuumn proving
switch

Yacuum pump

Figure 33. 1 Zone/2 Burner Operation Without Control Pane!
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P/N 90425100

Bumer 3
Zone 2

Red/Yeliow Red/Yellow

Zone 1 thermostat

BACK VIEW

Zone 2 thermostat
P/N 80425100

!T
BACK VIEW

FRONT VIEW FRONT VIEW |

DPDT Transformer Relay White Red | Purple White DPOT Transformer Relay
P/N 90436300 J P/N 20436300
Pumple & Red
Black
@
120V-60Hz 120V-60Hz
supply circuit supply cireuit

L1 s L1

LD - B[ 2
Gnd. < [ |——+ Gnd.

Vacuum proving
switch

Figure 34. 2 Jone/4 Burner Operation Without Control Pane|
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» Section 12. Operation

Starting The System

Start with main gas valve closed and electrical power off,

CHECKING THE GAS LINE

1. Open main valve and verify that no gas is flowing
through the gas meter.

2. Furge the line if this was not done following pressure
testing with air.

3. Verify that the gas pressure is not above 14" w.e. {1/2
PSIG)

4. Close main gas valve.

CHECKING THE ELECTRICAL SYSTEM
1. Set all thermostats below room temperature.

2. Turn on power supply 1o the system controls.

3. Check to see that no part of the system (i.e. burners,
vacuum pump, outside air supply blower} is powered.

4. Individually check each zone by energizing the ther-
mostats separately. Each zone thermostat should start
the vacuum pump immediately. Then, after 2 small
delay, the burners will begin their ignition seguence
as evidenced by a glowing, hot surface igniter (visible
through the burner viewer window}, On EconoVac sys-
tems equipped with the optional control panel, a pre-
purge period of 45 to 60 seconds will precede burner
ignition trial.

5. If more than one systern is installed, be sure that no
part of one system is affected by the controls of a dif-
ferent systemn.

6. Make a prefiminary vacuum check at burners in
branches which have an adjustabie damper coupling.
See Figure 35 for vacuum measuring instructions, This
check is to ensure that all dampers are open before
the system is fired. The vacuum measured in the burn-
er control housing should be approximately 1° 1o 1-
1/2" w.c. differential or more.

STARTING THE SYSTEM

Note: During the initial firing, the protective oil on the
tube may smoke for 30 to 60 minutes and ade-
guate ventifation should be provided.

The opticnal EconoVac control panet provides a pre-
purge, which delays energizing the burners for about
one minute after the vacuum pump starts, and post-
purge, which keeps the vacuum pump running for about
one minute after the last thermostat is satisfied.

1. Start with all thermostats below room temperature.
2. Open main gas valve.

3. Turn up thermostats one af a time, waiting to sae that
alt burners in a zone start. When the burner ignites, a
large blue flame wili be cbserved through the viewer
window.

4. If any abnormal operaticn occurs, see the trouble-
shocting section of these instructions.

Setling the Vacuum

1. Set thermostats above room temperature. Seg that all
burners are operating properly.

2. Allow at least one-haif hour operation for temperature
to normalize before checking system vacuum bai-
ance. Vacuum differential can be measured by con-
necting a manometer across the "tee” tappings inside
the controf housing (after measurement, the yallow
caps should be instafled on the “izes" to prevent leak-
age). See Figure 35 for manometer connection to
burner control housing.

Normal operating vacuum differential is 0.5" to 0.6
w.c.. Vacuum adjustments are made by means of the
damper inlet, and the adjustable damper
couplings(s). Check the vacuum differential at ail
burners, then adjust the darmper coupling to obtain
approximately equal vacuurn differential readings of
approximately 1" w.c. or slightly above. Then adjust
the pump inlet damper until vacuum differential read-
ings are a minimum 0.5" to 0.6" w.c.. With systems
designed to capacity, it may nct be possible to abtain
vacuum differential readings at slightly above 1" w.c..
If so, adjust damper couplings te maximum but
approximately equal vacuum readings. Be sure o lock
all dampers securely after adjusiment.

3. Reset thermostats to desired room temperature,
4, [f heat is not required, turn off main switch and close
main gas valve.

Sequence of Operation

SEQUENCE OF CPERATION (NO CONTROL PANEL)

1. Thermostat, on a call for heat, energizes the relay coil,
closing the relay contacts.

2. The vacuum pump motor is energized when the reiay
contacts are closed,

3. The vacuum proving switch senses vacuum and clos-
es, thus directing line voltage to the burners. However,
trial ignition does not begin.
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. When the pump motor achieves normal running RPM,

and sufficient vacuum pressure is availabie at the
burner, the air sensing switch within each burner
housing closes, beginning the burner cperation
sequence as described below.

SEQUENCE OF OPERATION WITH CONTROL PANEL

1.

Thermostat, on a cail for heat, signals the control
panel to energize the vacuum pump terminals. The
vacuurmn pump {(and outside air supply blower, if used)
are activated,

. When the pump motor achieves normal running RPM,

the centrifugal motor end switch and the vacuum
proving switch at the pump inlet both ciose.

. After a minimum 45-80 second pre-purge delay, the

zone relay corresponding 1o the thermostat calling for
heat is energized, and line voltage is directed to the
burners in the zone.

. If sufficient vacuum pressure is available at the burner,

the air sensing switch within each burner control hous-
ing closes, beginning the burner cperation sequence
as described below.

BURNER SEQUENCE OF OPERATICN — H3l

1.

When sufficient vacuum differential (minimum 0.5
w.c,) is available af the burner, and the control system
is supplying line voitage to the burner, the air sensing

switch within the burner cioses and energizes the hot
surface ignition module,

. The module then powers the igniter for a timed warm up

period (approximately 45 to 60 seconds).

. After the warm up pericd, the gas valve is energized

for a imed warm up period.

. Buring the last part of the trial for ignition period the

igniter is de-energized and is converted to a flame rod
for a flame sense period.

. If a flame is detected, the gas valve remains open.

When the call for heat is satisfied and the system con-
trol mechanism de-energizes the burner line voltage
supply, the gas valves are turned off.

8. if no flame is detected the gas valve is closed, and a

purge period begins, After the purge, the module acts
to power the igniter for 2 second warm up period, and
a second trial for ignition period. If flame is still not
established, a thirg and final purge, warm up, and trial
cycle begins. After three trials the module will lockout
uniil reset. Reset is accomplished by removing power
from the moeduie for § seconds {thermostat cycie
required}.

. If flarmne is established and then iost on the first or sec-

ond trial, the gas valve is turned off, and a purge-
warm up-ignition trial will occur {only three triais for
ignition are allowed per tharmostat cycie).

Manometer

Burner

Connect manometer {o the tee
tappings inside the burner

LM |

0.5"t0 0.6" ROHH ’l:’

v " '
acuum

Reading /

1 Remove Yellow Cap
Attach Manometer Hose

Remove Yeilow Cap
Attach Manometer Hose

Figure 35. Vacuum Differential Reading
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P Section 13. Troubleshooting

CAUTION: Before removing control housing cover for
any type of service to heater, be sure that gas and elec-
tric supply to heater are turned OFF.

Treubleshooting Burner and System

NC POWER TO HEATER
1. Check to see that thermostat is calling for heat.

2. Check for blown fuse in electrical supply to heater.

3. Check for power on hot and neutral leads entering
heater junction box.

4. Check for loose or broke wire at heater junction box.

5. Check system control mechanism (relays on panel) for
proper operaticn or maifunction.

PUMP MOTOR FAILS TO RUN

1. Check for loose or broken wires from hot and neutral
leads entering motor junction box.

2. Check to see motor impeller turns freely; it may be hit-
ting pump housing or moior shaft may be seized.
Adjust to free impeiler or repair or replace pump
motor.

NO POWER AT HOT SURFACE IGNITION MODULE
1. Check to see that thermostat is calling for heat.

2. Check line voltage power o transformer and low volt-
age power from transformer.

3. Check air sensing switch.

4. Check for loose or broken wires on door interlock
switch.

5. Replace hot surface ignition module.

NO POWER TO HOT SURFACE IGNITER

With gas to heater turned off, set thermostat above room
temperature. When vacuum pump motor aftains running
speed the air sensing pressure switch energizes the con-
trol module, energizing the hot surface igniter. The hot
surface igniter may be observed by looking through the
observation window of the burner housing.

igniter should appear as a bright orange glow. Igniter
glow duration is a minimum 20 seconds. Recycling of the
thermostat may be necessary for observation purposes if
no igniter glow appears.

1. Check for 120V o hot surface igniter.

2. Replace control module.

3. Replace broke or shorted hot surface igniter.

Note: if control module goes into lockout, reset system,

BURNERS DO NOT LIGHT

1. Check for 24 volts across valve and valve terminals on
contrel module during ignition trial time. If no voitage,
replace module.

2. Check igniter position.

3. Check connections between control module and
valve. If okay, replace valve.

Neote: If control module goes into lockout, reset system.
BURNERS DO NOT STAY LIT
1. Check continuity of ground wire,

2. Make sure L1 and L2 are not reversed. This would
prevent flame detection,

NC GAS PRESENT

Set thermostat above room temperature, When pump
motor attains running speed, air sensing pressure switch
energizes main gas valve. If no gas flow or flame is
established:

1. Check to see that manual supply valve o heater is ON.

2. Check to see that dial knob on redundant valve in
centrol heousing is turned to ON,

3. Check for gas pressure at 1/8" NPT gauge tapping
upstream of burner controi.

4. Check for loose or broken wire leads from air sensing
pressure switch,

5. Check for loose or broke wire leads from deor inter-
lock switch.

8. Check for louse or broken wire leads from gas valve to
ignition conirol module.

7. Replace defective gas valve,

8. Replace hot surface igniticn module. Module is not
field repairable.

Troubleshooting Optional Control Panel

Remove SmartSet option panel, if so equinped, hefore
continuing.



ROBERTS-GORDON

SECTION 14: MAINTENANCE pg 35

PUMP MOTOR DOES NOT RUN
1. Check 1o see that thermostal is calling for heat.

2. Check for power 1o pane! with volt meter or test lamp
at terminal H. Check main power supply fuses or
breaker,

3. Place a jumper between COM terminal and any T ter-
minal. If pump comes cn, check thermostat wiring.

4. Check fuse on circuit board RG P/N 80438200,

5. Check for at least 12VDC at pump relay coil (W2 and
W1 on circuit board). Replace pump relay (RG PN
80437800) if necessary

8. Replace circuit board RG P/N 80437500.

PUMP MOTOR RUNS, NC POWER TO BURNERS

Wait three minutes after thermostat makes cail for heat
before proceeding.

1. Check for fine voltage across burner zone terminals
BH and BN. if voltage found, check burner feed wiring.

2. Disconnect wires from terminais MBR and MBR COM.
Check for at least 12VDC between MBR and MBR
COM terminals. if voltage found, check burner feed
wiring.

3. Check vacuum proving switch and/or motor end
switch interfocks for proper operation. Replace vacu-
um switch or pump motor as necessary.

4. Replace appropriate zone relay (K2, K3, K4, or K5 on
circuit board: RG F/N 80438100).

»Section 14. Maintenance

For best performance, the following maintenance proce-
dures are recommended prior 1o each heating season.
Only firms or individuals gualified to perform work in
accordance with the applicable specifications shoutd be
engaged to service an EconoVac System.

1. Be sure gas and electrical supply to heater are off
before performing any service or maintenance.

2. Inspect vacuum purnp and flue pipe for soot or dirt or
any obstruction t¢ the outdoors. After cleaning as nec-
essary, re-attach the flue pipe to the heater. Inspect
acoustical boots for cracks or leaks. Replace as nec-
essary.

. Check condition of burner. Carefuily remove any dust

or debris from inside the burner box. Rermove burner
cup and check its conditicn. To remove burner cup,
first remove hot surface igniter. Unscrew the burner
cup counterciockwise from the manifold threads.,
Replace if necessary and reassemble.

. Inspect the igniter. Replace igniter if there is excessive

carbon residue, erosion, breakage or other defects,

. Check to see that the burner observation window is

clean and free of cracks or holes. Clean or replace as
necessary.

. Check the inside of the firing tube with a flashlight. If

carbon or scale are present, scrape out the deposits
with a wire brush or rod, or metal piate attached to a
wooden pole.

. Dutside strfaces of burner may be cieaned by wiping

with & damp cioth. Heflector may be cleaned with win-
dow cleaner.

. Inspect outside air biower and blower intake for leaks

or obstructions,

. Check performance of heater and visually observe

flame for proper flame characteristics.

10. A qualified service agency should be contacted for

service other than routine maintenance.

PROCEDURE TO REMOVE BURNER CUP
1. Remove housing doors.

2. Remove nut and bolt holding hot surface igniter in

piace and remove igniter,

3. Rernove burner cup from heousing by unscrewing

counterclockwise from manifold threads.

4. To reassemble, reverse above steps.

CAUTION

Before removing control housing cover for any type
ef service to the heater, be sure that gas and electric
suppiy to heater are wrned OFF.
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P Section 15. Replacement Parts

Orifice Siwi
EV-80 Nat:  P/N 91910420 paor Saieh

QO EV-80LP:  PIN91910439
: T EV-110Nat: P/N 91910411
V= EV-110LP:  P/N 81910431

=
EV-140 Nat: P/N 91910403
Burner Cup Assembly 1 EV-140 LP:  P/N 91910429
PM 03020100 EV-170 Nat: P/N 91910498
EV-170LP: P/N'G1910426
{ \ EV-200 Nat: PN 91910499 l
Mica Window Assombly EV-200LP: P/MN 21910420 b
P/N 02553203 \ =
L | .
Hot Surface lgniter
PN 80436600
Transformer
F/N 80436500 Gag Vailve
TOP VIEW Naturai; P/N 80032500
LP: PN 20032502
Air Sensing Switch Air Adapter Collar
SIDE VIEW P/N 80436701 —\ P/N 81911700
= ¥
Tube Gasket i
02568200

=
e~
1o
L]
- [o!

Air Orifice Plate : \— Hot Surface Ignitlon Module
EV-80: P/N 03050501 Manifold P/N 90436500
EV-110: P/N 03050500 PN 03090700

EV-140: P/N 03050506
EV-170: P/N 03050503
EV-200: P/N 03050507

Figure 36. EconoVac Burner Replacement Parts
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» Section 16. Engineering Specifications

The total heating system supplied shall be design certi-
fiad by the American Gas Association. Heating system
shat! be of negative pressure, dry, non-condensing
design and shall utifize multiple burners on a single vac-
LM puUmp.

A. Burner and Burner Conirols

1. Burners shall be capahble of fiting with one of the fuel
options as specified on the purchase documents:
Natural Gas or LP.

2. Burners shall be suppiied to fire at any cne of the
input firing rates as specified:

EV-80 80,000 BTU/Mr.
EV-110 110,600 BTU/Mr.
EV-140 140,000 BTU/Hr.
EV-17C 170,000 BYU/Hr
EV-200 200,000 BTUM.

3. Burner shall be equipped with a direct sense silicon-
carbide hot surface ignition control system with 100%
shut-off ignition device. Power supplied to each heater
shall be 120V, 60 HZ, single phase. Burners shall be
rated for 1.0 Amp (run} and 5.0 Amp (start}.

4. Burner shall be equipped with combustion air proving
safety pressure switch, and viewing window for flame
observation.

5. When specified, in contaminated environments, the
burner shall be capable of suppiying outside air to
each burner for the support of combustion.

6. All burners shall be pre-wired with a grounded efectri-
cal cord and piug.

7. At customer's choice {or depending on system
reguirernents) burner system may either be controlled
by pre-wired electronic confrol panet or by means of
transformer relays. Low voltage thermostats are to be
used.

8. Gas supply to the burners shall be as follows:

2t NPT {for EV-80 & -110)
3/4" NPT {for EV-140, -170 & -200)
Natural Gas: 4.6 W.C. MiIN, 14.0° W.C. MAX

LP Gas: 11"W.C. MIN, 14.0° W.C. MAX

B. Heat Exchanger

1. Radiant tubing shall be 4" diameter, 16 gauge, aiu-
minized steel first 10 feet, hot rolied steel remainder of
unit (or when specified, all aluminized for entire radi-
ant fube length). Sections shall be joined stainiess
steel wrap-around coupiings. First coupling in series
shall be made of aluminized steel

2. Refiector to be of aluminum material and designed to
direct all radiant output below horizental centeriine of
radiant tube. Reflectors shall be certified for 0° or 45°
meunting.

3. Reflecters shall have end caps to prevent heat loss
due to convection.

4. Stainless stee! turbulators to be used as specified for
even heat distribution.

5. Manifold tubing (tailptpe) connecting heaters to vacu-
um pumnp shall be 4" diameter, 16 gauge coerrosion
resistant tubing (gither porcelain lined or aluminized
steel shall be acceptable).

©. Vacuum Pump

1. "Large System” (tofal heater input greater than
560,000 BTU/Mr vacuum pump shali be heavy duty
cast iron construction. Pump shalt be acoustically iso-
lated from systern with flexible boots. Pump motor
shall be 115/230V, 80Hz, single phase, 3450 RPM,
reversible rotation, 3/4 HP, TENV capacitor start,
sealed ball bearings and thermally protected and
shall be secured with flexibie mounts for acoustical
isolation.

2. "Small Sysiem” (total healer input less than or egual to
560,000 BTUMr vacuum pump shall be 16 ya.
stamped steel construction. Pump shall be acoustical-
ly isolated from systemn with flexibie boots, Pump
motor shall be 115/230V, 80Hz, single phase, 3450
APM, reversibie rotation, 1/3 HP, TENV capacitor start,
sealed ball bearings and thermally protected and
shall be secured with flexibbie mounts for acoustical
isolation.
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P Section 17. General Specifications

General Specifications for EconoVac EV.Series heaters are as follows:
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lﬂ-— TOTAL LENGTH  MINIMUM MOUNTING HT. —v]
Modet Rate Min. Max.* Space Spot
EV-80 80,000 Btu/hr 321 621" 1012 12
EV-110 110,000 Btuhr  42' 1" 72 1215 12
EV-140 140,000 Btu/hr  52' 1" g2t 1520 35
EV-170  170,00G Btuhe &2 1" gzt 20-24' 20
EV-200 200,000 Btuhr  72' 1" 2 25'+ 20

"Maximum Total Length includes tailpipe.

Figure 37. EconoVac System Specifications

Gas Pressure at Manifold:

Gas Iniet Pressure:

Natural Gas: 3.5"WC.
LP Gas: 10.5"WC.

1/2° NPT {for EV-80 & -110)
3/4" NPT (for EV-140, -170 & -200)

Dimnensicns:

Natural Ga's: 468" W.C. Minimum 14.0" Maxirnum
(5.0" W.C. Minimum for EV-200)
LP Gas: 11.0" W.C. Minimum 14.0" Maximum

Electrical Rating: (All Models)

Flue Connection Size: 4"
Qutside Air Connection Size: 4"

Refer to figure below for dimensional information.

120V- 60 Hz., 1.0 Amp (run), 5.0 Amp (start)



> Section 18. EconoVac Limited Warranty

WARRANTY COVERAGE:

RAcberts-Gerdon, Inc. ("Seller”) warrants that entire
heating systems sold by it (individually a “System”) and
any replacement parts which it sefls relating to any System
("Parts™} shall be free from defects in workmanship and
raterizl for the time periods described as follows. With
respect to g Systern this warranty shall appiy for a period
of three years from delivery o the original purchaser
{“Buyer™). With respect to Parts, this warranty shail apply
for the longer of the criginal System warranty period or for
a period of one year, {"Systems” and "Parts” are here-
inafter collectively referred to as *Products”,) This warranty
extends only to the eriginal purchaser of Products.

Seller manufactures products which are designed
only to provide predetermined ranges of heat rises in vari-
ous enclosures when properfy used in systems designed
by purchaser or others and instailed by cthers. Seller
makes no representation or warranty with respect {c the

- effect upon enciosure, or upon any of the contents of the
enclosure, including, without limitation, all plant or anirmal
life, kept or processed in the enciosure subject to the limi-
tations outlined below.

WARNING:

This warranty is void if the products have been dam-
aged due to accident, sbuse, mishandling or any other
cayse whatsoever other than defects in material or work-
manship. Specifically, Seller's warranty shall not apply: (a)
to damage to Products when used in an atrosphere con-
taining halogenated hydrocarbons or other corrosive
chemicals. Sorme campounds in the air can be ingested
into the equipment and can cause an accelerated rate of
corrosion of some of the Products. The use of such chem-
ical compounds in ¢r near the enclosure should be
avoided where a longer life of the burner, tubing and other
parts is desirable; (b) to Products which have been
repaired or replaced with other than factory parts, modi-
fied in any way, misused or damaged, or which have been
installed or used contrary to Seller's written instructions or
manuals; or {c) to any damage resulting from improper
service or a lack of proper mainienance,

LIMITATIONS OF WARRANTY:

Other than as stated herein or in any other warranty of
Seiler, there are no other warranties of any kind whatso-
ever, express or implied, and all other express and all
implied warranties of merchantability andfor fithess for any
particular purpose are hereby specifically disclaimed.

EXCLUSIVE REMEDY:

Tne sole and exclusive remedy for any loss, damage
or liabfiity, or otherwise, is limited to the obiigation of Seller
to repair or replace parts, at its factory, of any product
owned by coriginal buyer and returned to the Seller's fac-
tory within one year after inveice, with iransportation
charges prepaid, which examination reveals to have been
defective. Under no circumstances shall Seller be liable
for any loss, damage, cost, expenses, or incidental or con-
sequential damages of any kind, in connection with the
sale, installation, use, maintenance, or repair of any
Product.

BUYER RESPONSIBLE FOR DATA:

Seller and its representative may furnish Buyer, upon
Buyer's reguest, data relating to the function and use of
Products. Seller shall not be liable for loss, damage, cost,
expenses or incidental or consequential damages of any
kind, sustained directly or indirectly, by any person, or {©
any property, if Buyer adopts and uses such data in whole
ar in part.

LIMITATIONS ON AUTHORITY CF REPRESENTATIVES:

No representative of Seller, other than an Executive
Officer, has authorlty to change or extend these provi-
sions. Changes or extension shaifl be binding only if con-
firmed in wriling by Selier's duly autherized Executive
Officer.

Direct any question or warranty ciaims tc the original
instailer:

Company:
Address:

Phone:

Orto:  Warranty Claims
Reberts-Gardon, Inc.
PO. Box 44

Buffalo, NY 14240-0044

Warranty Claims
Roberts-Gordon Canada, nc.
2471 South Service Road West
Grimsby, Ontario L3M-1Y7



