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"F4V" and "F4VT" OIL SYSTEM SCHEMATIC 
(Shown In Low Fire Position) 

APPLICATION -The F4V or F4VT Oil System is used lating valve and a normally open bypass oil solenoid 
on pressure atomizing light oil burners with 15 to 45 valve located in the bypass return line. Normally closed 
GPH capacity. Both systems are compatible with main and safety oil solenoid valves located in the -supply 
Gordon-Piatt Energy Group's H or H4 Gas Systems for line prevents flow to the nozzle during pre-ignition 
combination Gas-Oil models. cycles. At low fire, the bypass oil solenoid valve remains 

DESCRIPTION - Functionally, the F4V and F4VT 
Systems are the same. The F4V uses one (1) bypassing 
type oil nozzle while the F4VT uses three (3) and the 
nozzle supply/return lines are interchanged between the 
two systems. 

Pressure is generated by an oil pump connected to the 
burner motor through a flexible coupling or by a remote 
pump set located in close proximity to the unit. Oil deliv
ery pressure is adjusted and maintained by an oil pres
sure regulating valve integral to the pump. 

The amount of oil atomized by the nozzle(s) at low fire 
is controlled by an adjustable bypass oil pressure regu-

open allowing the bypass flow to be controlled by the 
bypass pressure regulating valve. For high fire, the 
bypass solenoid valve closes, shutting off return flow 
from the nozzle{s) and increasing flow of nozzle{s) to 
their rated delivery capacity at the oil pump pressure reg
ulator setting. Runback and voiding of the bypass return 
line during off periods is controlled by the bypass check 
valve. 

The oil cylinder provided with these oil systems ~ontrols 
the amount of combustion air available to the burner 
while firing oil. Oil pressure from the system is used to 
drive open a spring loaded air inlet louver to provide ade
_quate combustion air beyond the preset low fire rate. 
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The bypass return line is tapped between the pressure regulat
ing valve and the bypass oil valve to provide a supply line to 
the oil cylinder. When the oil solenoid valve closes in prepa
ration for going to high fire, the full bypass line pressure is 
routed to the oil cylinder, forcing its plunger against an actu
ator arm on the air inlet louver and driving it open. When the 
burner returns to low fire, the solenoid valve opens relieving 
bypass pressure to that determined by setting of the adjustable 
bypass pressure regulator and the spring loaded oil cylinder 
dumps the excess oil back into the return line, allowing the oil 
cylinder to close the air inlet louver. 

On oil systems with minimal oil pump capacity and/or slow 
pump response time, an-orifice is used in the oil cylinder sup
ply line. This retards rapid opening of the air louver and 
avoids a momentary imbalance between combustion air and 
fuel. For the ~e reason, a check valve and separate tapping 
arrangement is used to allow rapid dumping of the oil from 
the cylinder into the return line when the burner cycles to low 
fire. 

OIL NOZZLE FLOW CHARACTERISTICS 

Delavan Oil Nozzles have been used exclusively 
since July, 1973. Refer to the following com
ments for information on flow in relation to 
Return Line Pressure. 

33769 series nozzles are rated @ 100 psig supply pressure. 
300 psig flow is calculated by multiplying nozzle rating(s) by 
1.73. 

Normal high fire return line pressure is 140 - 150 psig and 
bypass line pressure at 3: 1 turndown is 80 psig. 

30611 series nozzles are rated@ 150 psig supply pressure and 
300 psig flow is determined by multiplying rating(s) by 1.41. 

Normal high fire bypass line pressure is 160 - 175 psig and 
bypass line pressure at 3: I turndown is 80 psig. 

30631 series nozzles are rated at 300 psig supply pressure. 

Normal high fire return line pressure is 150 - 200 psig and 
bypass line pressure at 4: I turndown is 80 psig. 

SERVICE HINTS - Low supply oil pressure could be due to 
a dirty oil strainer on either the nozzle supply or pump suction 
lines, a change in the oil pressure regulating valve setting, a 
failure of the oil pump, a leak in the oil suction line or a low 
oil supply. 

Smoky or ragged fires are usually caused by dirty or plugged 
slots in the distributing head of the oil nozzle. Another indi
cation of a partially plugged distributor head is a reduction in 
return line pressure from nonnal. For example, if the normal 
return line pressure is 180 psig at high fire and the pressure 
drops to 140 or 150 psig with the supply pressure at 300 psig, 
the nozzle orifice should be removed, disassembled and 
cleaned. 

The distributor slots and nozzle orifice should be cleaned with 
solvent, using a wooden toothpick to avoid damage to the 
finely machined surf aces. If oil continues to flow out the noz
zle after burner shutdown, it may be due to a failure _of the 
check valve in the nozzle bypass line. Remove and clean or 
replace check valve. 

A drop in supply pressure coincident with a rise in return line 
pressures indicates the two line pressures are attempting to 
equalize. This condition can be caused by failure of the teflon 
seal at the nozzle or of the "0" ring in the oil distributor block. 
The cause can be verified by presence of a large bushy fire 
and possible unburned oil on the floor of the combustion 
zone. Check the teflon seal FIRST. Remove and replace 
defective parts. 

!NOTEI 
When installing a Delavan nozzle, always place 
the seal into the adapter first. Inspect for proper 
alignment then insert nozzle stem into seal and 
tighten. 

If the oil distributor block is disassembled, 
assure oil return pipe protrudes through the "O" 
ring at reassembly. 

A drop in supply pressure at low frre indicates undersized or 
partially plugged suction line, undersize oil pump, or an 
attempt to operate burner at too low a tumdown for the sys
tem provided. 

A solid stream of oil flowing from the nozzle indicates the 
supply and return lines may be interchanged. 

E3 
In order to assure proper retraction of the 
hydraulic cylinder to the low fire position, 
return piping to the tank must be sized for less 
than 6 psig. Return line pressure under maxi
mum flow conditions. 

REPLACEMENT PARTS FOR F4V & F4VT OIL SYS
TEMS - The material list which accompanies the bwner is 
the master record of parts used to assemble your unit When 
ordering replacement parts, always include: 

I. Burner model and UL serial numbers. 
2. Name of part desired. 
3. Part and/or model number. 
4. All data shown in stampings or on nameplates. 
5. Quantity and mode of shipment desired. 

The Illustrated Parts List on the following page is representa
tive of a typical oil system. Method of piping and parts used 
vary between small and large GPH burners. Also, items such 
as valves, pumps and strainers vary from time to time as these 
may be obtained from two or more approved sources. Use the 
Illustrated Parts List to identify by name the replacement part 
desired. 



ILLUSTRATED PARTS LIST 

TYPICAL F4VT OIL SYSTEM WITH WEBSTER PUMP 

I LEGEND -

G) Bypassing Oil Nozzles 

@ Nozzle Seals 

@ Oil Nozzle Adapter 

© Oil Supply Pipe 

© Oil Return Pipe 

@ O'ring 

@ Supply Oil Pressure 
Gauge 
(0-600 PSI) (Optional) 

@) Main C>il Valve 

@ S~fety O~I Valve 

@ Low Oil Pressure Switch 
· ('Nhen Required) 

© Bypass Oil Pressure Gauge 
(0-300 PSI) (OptionaQ 

© Oil Distributor Block 

!NOTEI 
Items @ and (20\ not 

required with We"Sster 
22R623 or 2V023 pumps. 

@ Oil Strainer 

<B) Oil Pump (Webster Shown) 

@ Bypass Check Valve 

@ Adjustable Bypass Oil Pressure 
Regulating Valve 

@ orifice . 

@) Oil Cylinder 

@ Oil Louver Box 

@ Check Valve 

@ Bypass Oil Solenoid 
Valve (Normally Open) 



ILLUSTRATED PARTS LIST 

TYPICAL F4V OIL SYSTEM WITH SUNTEC PUMP 

I LEGEND -

G) Bypassing Oil Nozzle 

@ Nozzle Seal 

@ Oil Nozzle Adapter 

© Oil Supply Pipe 

© Oil Return Pipe 

@ O'ring 

@ Bypass Oil Pressure 
Gauge 
(0-300 PSI) (Optional} 

® Main Oil Valve 

@ Safety Oil Valve 

@ Low Oil Pressure Switch 
(When Required) 

(z) Supply Oil Pressure Gauge 
(0-600 PSI) (Optional) 

@ Oil Distributor Block 

Items ITT} and ~ not 
requir;;f' with We"lrster 

22R623 or 2V023 pumps. 

@ Oil Strainer 

€) Oil Pump (Suntec Shown) 

@ Bypass Check Valve 

® Adjustable Bypass Oil Pressure 
Regulating Velve 

@ Orifice 

® Oil Cylinder 

(§) Oil Louver Box 

@ Check Valve 

@ Bypass Oil Solenoid 
valve (Nonnally Open) 


