


neral Tlectric Inverted Oil Burner and Control.—

various controls necessary for proper operation must be
oht into action according to a properly timed cycle and
accomphshed by the master or primary control.

GENERAL ELECTRIC METHOD OF BURNING OIL

On ai! models of G-E oll-fired units the
fuel oi) is drawn from the storage tanw

hrough a SCREEN VALVE s=====—=—x=I>

which dischargés oil and air ifnto e=————>§
1 SUMP under pressure

oML goes through am AP I
ELECTRIC WALVE & .
and mixes with COMPRESSED AIR ===——=—1

-— sgmd;ry Air

cush(Baed: on the ATR Tntroduced ' |
from the bottom of the- furnace
ng gasses pass

through & SECONDARY -HEAT
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- F16. 10.—Detail showing operation of General Electric thermal switch flame detector ¢

. CR 786502, The sensitive element is made up of a nichrome tube and a quartz rod,’
nichrome has a high coefficient of expansion, the quartz has practically zero expan
This difference is translated into motion of the contacts. In operation, as heat strild
the nichrome tube causes it to expand and become longer, the rod moves farther f

the tube and the sprin pulls the clutch arm downward, which breaks the cold
contact and makes the hot side contact. As the tube continues to heat, the clutch g
moves downward still farther and the clutch slips to allow for this movement. Should
flame fail at any time, the tube be ins to contract and the first ppward motion of they

.. pushes the movable contact off the hot side and shuts down the burner. As the
..\, continues to cool, the clutch slips as before to take up the excess motion. Thus, this sm
is sensitive to temperature change at any point in. its range of operation. The hotj
cold contacts are provided with wipe or follow action, so that breathing due to f

flame variations or draught conditions will not cause the contact to be broken.

.FLAME DETECTOR: WIPE ON
COLD AND HOT CONTACTS

WIPE ‘SPRING~.
.016" WIPE

;#: (1/64")
SUPPORT STR|P

r stationary contact. Both the hot and cold side
The contact itself is mounted on a wipe spring of phos p
a heavier support strip. In operation, when the movable cg
contact it can move it about .015 inch. However, if the wij
; and the clutch slip very easily, the movable contact may not be able
wipe. This is important on the hot side, for then the slightest fluctua on
-temperature-may ‘break the circuit, and the furnace will recycle. Sometimes tightenis
the clutch spring (sliding. it closer to the’ clutch) will cure this. Also make sure the
lw‘no grel;_sc on the clutch. Dirt or corrosion behind the contact may also cause insuffici
‘Wipe by

imiting the movement. Wipe is also lost if the wipe spring become bent so t

the contact stays back againist the support strip ‘and therefore has no movement,




AS T?IIE EXPANOS, HOT CONTACT IS MADE

AND THE CLUTCH THEN SLIPS TO TAKE
CARE OF ADDITIORAL EXPANSION OF
THE TUSE 1

WHEN CLUTCH HITS STOP,
ARM ASSEMBLY PIVOTS O
JT AND "BREAKS® HOT CONTACT

N

-—Pivotmg of flame detector after clutch strikes stop.

TOTAL GAP WHEN W1PE

1S TAKEN UP ON ONE
CONTACT

.027 INCH

(ABOUT 1/32%)
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reuit 18’ de-énergized. Flame is not established until a' short instant after ¢
r compressor starts. 6, When flame is established, the flame detector leaves the colg
tand starts moving toward the hot side. When it leaves the cold side, the current
ondary of the transformer relay must flow through Ry, through the ignition

‘glso through the lockout heater, the lockout contacts and ign?tion contacts. If
ent flow through the lockout heater for more than. 28 séconds it will cause the locl
entacts to open and stop the burner. These contacts must be reset manually if they
- The flame detector will normally get over to the hot side in 5 to 10 seconds:"'When
eaches the hot side it provides a low resistance path in parallel with the lockout heatér
‘current will flow through this low resistance and not through the heater, Assumi
flame detector has reached the hot side in less than 28 'seconds, everything is norm
urrent started throuﬁh the ignition heater when the flame detector left the cold side.
¥ seconds later this heater causes both ignition contacts to open. Current contin

through the ignition heater as long as the burner is opené):g. When the thers
domestic water switch is satisfied everything shuts down and the ignition
, Sixty séconds later both ignition contacts will close. This period then is a

ng period at the end of the heating cycle. The burner cannot start up again unti
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1.

G-E COMPRESSOR TEST PROCEDURE

WIRING HOOK-UPS FROM G-E COMPRESSORS TO 5 DIFFERENT TYPES OF
G-E MASTER CONTROLS.

L1 ( PLUG TYPE) LA4,5,; LB4 CR7865 A1A;B,C,D & F
BLACK RED GREEN BLACK LH 1
o) — [ I [ (stary) | == tcommony L 2
RED GREEN | LG 3
G — o (stary) (common) )ld
¢ mm)d.q — 1 BLAck ‘
comm (run) RED I
(tar) S 8
L
Terminal
COMBINATION MASTER CONTROL CR7865 A104 MASTER CONTROL
& FLAME DETECTOR Lo
USED ON: GREEN 40O GREEN (common) LG R
common)
tBA 33 (z, 1 (msp BLACK (run) i”G w
DB 2,2M,25,25M (suar) |~ 3 L s
QH\ 1 4
BLACK (start) Relay 4 1
(run)_-.D Motor o1 elay
Relay

Disconnect oil valve coil leads from Master Control to prevent oil from being accidently discharged in the firebox.

SUMP PRESSURE TEST: Remove 1/8" pipe plug from the air outlet tee on compressor and install pressure gage. Start un
(see xbelow). Pressure gage will show sump pressure (see page 51 for sump pressure on different units), Adjust pressure regula
ing valve if necessary.

VACUUM TEST: Disconnect oil suction line to compressor. Remove 1/8" pipe plug from suction line tee on compressor ar
install vacuum gage. Vacuum can only be checked with empty sump. To empty sump, loosen oil line fitting to nozzle. Sta
unit (see &below). Oil will flow out of loosened fitting (catch in can). When oil stops flowing, hold finger over inlet port «
tee. Read vacuum which should be 19" or more. Tighten oil line fitting,

BACK PRESSURE TEST to check float setting. Remove pressure gage. Run a short length of tubing (about 3 feet) from suctic
port to a can of fuel oil (quart can is enough). Start unit (see# below) and allow compressor to pull as much oil from can
it will take (this will take about 30 seconds). Then hold finger over air outiet port. Air should bubble out of suction line in
can, indicating a back pressure in suction line,

4 TO START UNIT FOR TEST PURPOSES

WHEN UNIT HAS A1F2 MASTER CONTROL (telechron type)

Open line switch,

Open thermostat and domestic hot water control contacts.
Disconnect oil valve coil.

Install jumper between "L" and "R" terminals,
Compressor will now start and stop from line switch.

NOTE: The Master Control is also the starting switch for the compressor. When the line switch is closed, the start-
ing contacts in the Master Control must be closed manually for a few seconds, to start the unit,

WHEN UNIT HAS A104 MASTER CONTROL (new type)

Open line switch,

Open thermostat and domestic hot water control contacts,
Disconnect oil valve coil.

Install jumper between "L" and "Relay 4" terminals,
Compressor will now start and stop from line switch.

NOTE:If too frequent starts and stops are ma&e, overload contacts in starting relay may open, stopping the compressor;
contacts will automatically re-set when heater cools. Safety switch on Master Control may open, push re-set
button before leaving the job.

G-E MOTOR COMPRESSOR STATORS

Stators on G-E Motor Compressors usually burn out because of a defect in the Master Control or starting relay. A bound compres
pump will not cause the stator to burn out, if the Master Control is operative. The Master Control will go on safety before
stator will burn out. However, the Master Control can have a defect that will show up only once a week or even less frequently,:
not show up in the field test. Therefore, it is recommended that the starting relay or_Master Control be replaced alongwith |
burned out stator or motor Compressor 1 with burned out mwt.




G.E. INFORMATION

TO REPLACE DEFECTIVE DOMESTIC HOT WATER BELLOWS IN THE
MASTER CONTROL ON LA4 & 5 STEAM OR HOT WATER UNITS

A defective domestic hot water bellows in the Master Control cannot be replaced with a new bellows, it
must be replaced with a replacement hot water control, either immersion or strap-on type. Use Harvey
Package NO. C293 immersion hot water control or Harvey Packagea NO P513-1strap-on hot water
control with bracket, In either case the defective bellows does not have to be removed, however, the
domestic hot water contacts in the Master Control must be held open for the replacement hot water con-
trol to function. To do this, turn the bellows adjusting screw, located over the inoperative bellows, all
the way down,

Immersion Type Strap-On Type

BX CABLE for
LIMIT SWITCH
&~ (Use 3 wire Armored

v & —1 Cable for Domestic
8 8 - Hot Water Control)
—
2 g :
& & | HOT
(V] [
& 1-1/2" & ; < WATER
i & TAPPING 3 : CONTROL
2 2 ! HOLDING
5 3 : BOLT
| ] || ——
= = = ACR
_ [[«— BRACKET - Assemble
under nut at bottom
of water generator
Install replacement immersion hot water control Install replacement strap-on hot water control
in 1-1/2" tapping in the back of the hot water w/bracket on lower section of the domestic hot
generator as shown above. water generator, located in back of boiler. Use
Use 1-1/2" close nipple and a 1/2"x1-1/2" re- : lower bolt -on generator as shown in illustration
ducing coupling, to mount replacement immer- ik to fasten bracket.

sion hot water control,

=

HOW TO CONNECT A REPLACEMENT HOT WATER
CONTROL TO A MASTER CONTROL

Rep'l.

Hot Water

Control

Steam Units Hot Water Units

Master Control

l—Remove blue wire from B
and connect it to common

O 4—OFF
O 4—CcommoN
v O 4-ON

X5 LTS
Y

Disconnect-"A" relay coil lead from C-H ter-
3 Wire Domestic minal and connect to common (terminal) of
Control Hot Water Control replacement hot Water control.
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G-E INFORMATION

TO REPLACE DEFECTIVE LIMIT BELLOWS IN THE MASTER CONTROL
ON THE LA4 & 5 STEAM OR HOT WATER UNITS

A defective limit bellows in the Master Control cannot be replaced with a new bellows, it must be replaced with a replacement
pressure control on steam units and a replacement limit control on hot water units, It is not necessary to remove the defective
bellows. However, the limit contact of the Master Control must be held closed for the replacement limit or pressure controls to
function. To do this, turn the limit bellows adjusting screw all the way out, counter-clockwise. If the limit bellows™is leaking the
flexible part of the bellows must be cut off (without unscrewing) and the small hole in the heavy brass body filled with solder.

ON STEAM UNITS

On steam units a replacement pressure control. Harvey Pack-
age B0 No. 354 may be installed in the upper side tapping
of the domestic hot water generator in back of boiler. Use
wiring diagram below,

ON HOT WATER UNITS

On hot water units the same upper side tapping may be used
to install a replacement hot water limit control, Harvey
PackagemNo. C290, or a strap-on hot water limit control
Harvey PackagemNo. P513-1.

See illustration on previous page for method of attaching the
strap-on control. Use wiring diagram below.

HOW TO CONNECT A REPLACEMENT PRESSURE OR LIMIT
CONTROL TO THE MASTER CONTROL

S
LGR Lp New Limit:
<—B Control
A
* Grip bottom of LDS terminal bar at "A" with pliers and pull 1. Connect one lead from replacement limit control to

screw at LDS terminal.

2. Skin 1-1/2" of second lead from replacement limit con-
trol and bend to form a "U", 3/4" long, insert in socket
from which bar was removed.

3. Set limit control to proper setting,

out of socket. Cut off at "B" and discard bottom piece.

TO REPLACE OLD STYLE FLAME DETECTOR ON
LA4 & 5 UNITS WITH HARVEY PACKAGE ¥ NO. P521
(CR7865 D2E Flame Detector with Bracket)

[For BURNER HEAD PRONGS |

Install a jumper of 2" bare wire in Master Control, between the
lowest opening for the motor prong and the opening for oil valve

e
J/\msrtn CONTROL /|
—
FOR G =—- FOR
IGNITION [T == [—] [ MOTOR 1
PrONGS [ = ==“—T|rroncs y

e

INSTALL

o vaLve I JUMPER resistor prong, directly below it.

RESISTOR HERE Do this before the motor and oil resistor leads are plugged in.
The CR7865 Flame Detector has a wiping action on the cold con-
tacts and the jumper prevents them from opening before the
required four second delay,

2. Wire CR7865 D2E flame detector to the Master Control as shown
CR17865 D2E in diagram.
Replacement Flame Detector
H
Sl L RN THERMOSTAT TO REPLACE THE G-E 104
I @j O SEALED MASTER CONTROL
BLACK i WR WITH THE AlF2

Discard the starting relay and
use the diagram shown at left.

— — 18“ :

LIMIT ‘FLUE RESET FLAME DETECTOR
SWITCH PRES,SW. SWITCH e .




G-E INFORMATION

TO REPLACE THERMAL CONTROL ON LA4 & 5 UNITS WITH M-H T852
THE EXISTING 4 WIRE THERMOSTAT CABLE MAY BE USED

FOR HOT WATER UNITS

DO NOT USE Y TERMINAL
ON MASTER CONTROL

REMOVE R WIRE FROM
MASTER CONTROL TO
CIRCULATOR RELAY

PRIMARY LEADS

1

1]

4
_—
I H
od

,_.--_--
‘m__a

~—a
-

i

N\

TO W&B
OF CIRCULATOR

ATT5A1002
TRANSFORMER
MUST BE USED

BOLT TO
SIDE OF

N\ MASTER
CONTROL

T852

8O

t

RELAY,

CUT RED WIRE OFF UNDER-

SIDE OF R TERMINAL AND
SPLICE TO

ONE THERMOSTAT LEAD

CONNECT OTHER
THERMOSTAT LEAD
TO W TERMINAL,

Do not connect any wires
to Y, R and B terminals.

PRIMARY LEADS

im

ATT5A1002
TRANSFORMER
MUST BE USED

=1 OLWPS cufl
o, 2191 = e N
oo = BOLT TO
mi e P SIDE OF
bad bad [Pl \
N | MASTER
g, e CONTROL
R 1
YRWE 0 39
T852
T —O»2
10J | Ow

CONNECTION DIAGRAM G-E STARTING RELAY

COMPRESSOR OIL VALVE
G-E STARTING RELAY
14
& 89 M RS
Sk [ 2 :J—j
l s/ \U
4
‘ -~
5 ]
[To Moror
TO GROUND TERMINAL
TERMINAL ON RELAY OR
ON RELAY OR MASTER CONTROL
MASTER CONTROL




G-E INFORMATION 49

IGNITOR SETTINGS

LA Boilers LB Furnaces
2
1 720
} c(©) @
| Nozzle X -1
} Kﬂ [
s
Furnace Model A I B l C
LB4 See LA4,5 (LA Boilers)
LB3 to 6
. LB22, 32,34 1-1/4" /16" 3/16"
LA, 25,35 & 45E= 1/2" LB22C, 30C 16
LA 60 & 70 = 21/32" LB form D 1-5/8" 5/32"
= |_Boiler Model A B C
L1 /8" 1/4" LB Furnaces - Form J and JD
LA4,5; LB4 11/16" LA Boilers - Form J only
LA3,6,17 1 1/6
3 LA20 to 22 9/16" | 3/16"
LA32 to 54 11/16" 5/32"
% DB Burners | ﬁ
j C ‘ 9/16"
= " : R
¥ B
- BB o e —
' Burner Model A B C dﬁ """"" "
3 DBZ, 20, 25, 26 5 /16" 5/8" — 1-5/8
‘r DB20B, 26B 3/4"
.{r .

G-E WARM AIR FURNACE BELT REPLACEMENTS
TYPE "A" 1/2" V BELTS

G-E Belt Use © G-E Belt Use R

Unit Length Belt No. Unit Length Belt No.

S [ 1B3 54 A240-54 1B22C | 44 A240-44
LB4 46 A240-46 LB30 47 A240-47
LB6 54 A240-54 LB30C 44 A240-44

, LB15D 39 A240-39 LB32 52 A240-52

4 LB20 D1 37 A240-37 _LB34 o AR A240-48
LB22 54 A250-54 | 1.B40' _ 54 A240-54

Additional V Belts listed on page 73 in Sid Harvey's Catalog.




50 G-E INFORMATION

Connection Diagram for Oil Valve on L1, LA4 & LAS5 Boilers
When replacing the original Master Control use an M-H RA89A and a

AlF2, the old burner head can be used. Connect oil valve as shown. All
other wiring is conventional.

L1 AlF2
)
® ®
M-H
RA89A l —® ®
T 'Y
W, ] - ®
@
_ ] ®
A) | ®
©000® © ©
l 0Oil Valve
‘ Resistor
Q‘ ’ Use oil valve resistor
oil ‘ 1 —_— and rectifier from
ectifier old master control.
valve FITVTE L)L
LA4 & LAS LA4 & LAS
Hot Water - Steam AlF2
AlF2 T/ ®
s T
c) M-H ®
® RAS9A @
M-H O £ e
RA89A ~ ® T 7 . ®
. .
o e
I ' e ®
O] | ®
® ‘ O ®
© cod]
2006 (o © -
Q @ 3 Internal Resistor
Yy ©
=(Drerevsoeneiii(8)
0Oil Valve @
Resistor 0il )
Valve Low Water Cut-off
! Use oil valve resistor Noother wires on terminals 6 or 7 in low water
1 oil from old master cut-off. Internal resistor is holding resistor for
Valve control L_oil valve, 2



G-E INFORMATION
BURNER SUMP PRESSURES

FURNACE MODEL PSI EXPLANATION
L1, LA4-5; LA3-6-7, LA20-54, LA25-T0 .
LB4, LB3-6, LB22-32-34, LB22C, LB30C 15 Pr.esu:es c.an be plus or minus 2'1bs.
1B15], LB15ID 12 Oil rate will vary, but combustion
LB20-40];, LB20JD 15 will not be NOTICEABLY AFFECTED.
LB15D (.59 GPH) Dreepends :on the bume:hea}:l. Set s:mp
LB20D (. 82 GPH) pressure give rated oil rate by
actual measurement,
LB30D 7-1/2 :
1B40D 13 For burnerheads 5733051 G6 and G7
MODELS DB2-25 & DB20A-26A MODEL DB20B-26B
SUMP PRESSURE PSIG
oIL BB20-26, or |Stamping On} | OIL Sump ORIFICES Air
RATE Original | Modified | DB2-25 with | Air Tee for RATE | Pressure Deflector
GPH DB2-25 | DB2-25 |Latest Nozzle Latest GPH PSIG 0il Air Inside Diam.
and Air Tee Nozzle 3/4 3-1/4 5 2-1/4"
1 6 2-1/2 Al 1 None
1-1/4 3 1-1/4 | 4 2-1/4"
1-1/2 4-1/2 2-1/2 1-1/2 | 3 or
2 9 5 A2 1-3/4 | 3-1/2 (::::w 3-1/8"
2-1/2 4 " 2 4-3/4 | 4 )
3 12 5-1/2 7 2-1/4 | 3-1/4
2-1/2 | 4 Plated )
2-3/4 | 4-8/4 (Grey) | BrEe
3 6

TANKLESS HEATERS

To select the proper Gerstein & Cooper (all copper) tankless heater to supply adequate domestic hot water.
1. Add up the total demand factor required in accordance

with chart A,

2. Select proper size tankless heater from chart B based

on total demand factor.

CHART A
DEMAND

DOMESTIC HOT WATER REQUIREMENTS FACTOR
HOUSE or APARTMENT with

one bath with tub or shower, kitchen 1

sink, laundry tubs.

Each additional bathtub 1/2

Automatic dishwasher 1 CHART B

Automatic clothes washer 1 TOTAL SIZE TANKLESS
BARBER SHOP, each chair 3 DEMAND FACTOR in G,P. M,
BEAUTY PARLOR, each operator 4 1 4
GOLF or COUNTRY CLUB or FACTORY, 5 2-5 6

each shower 6-12 8
OFFICE BUILDING 1 13 - 24 10

each single office 25 - 35 ] 12
LUNCHEONETTE 15 36 - 50 16

each 25' of counter space 51 - 80 20
RESTAURANT

15

each 200 people served at peak period
ON ANY INSTALLATION 4 1

each 2 hot water faucets

each multiple hot water faucet 1

e

sakiEmy




