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This invention relates to an improved hydraulic the parts thereof being shown in the positions,
time-delay device, which is adapted for connec- which they occupy at the end of the time-delay
tion to opposite sides of a pump, such for ex- interval on starting the bump.
ample, as one used for supplying liquig fuel under Referring to these drawings; the time-delay

ssure 4o the atomizing norzle of an oil 5 device includes g cylinder 1, formed within g tu-

bular barrel 2, which has heads § ang &, suitably
The invention has for its object the provision fixed, one in each of the ends of the barrel. As

the position shown in Fig. 2
bassage {2, t3 through the
g intervals of operation, will 25 ance space in the right hang end of cylinder f
The device of thig invention is is connecteg to cutlet port
to delay the building up of the rated passages. A passage {8, which extends diametri-
fuel pressure for g predetermined time, which is cally through stud (£ at 2 location intermediate
long enough, say for example, severa] seconds, to its ends, is connected at g
h full speed ang get the 40 axial pbassage {7 in the stuq and passage 17
ving past the fuel nozzle opens into an alignegd axial passage 18 in head 4.
good and efficient com- The radial outlet i} communicates at its inner
end with an axial bassage 18 in

of a Sime-delay device of comparatively simple shown, head 3 has a drive fit in one end of barrel 2
and inexpensive construction that can be socld and head 4 has a threaded vortion 8, which is
butors of oil burners and at- 10 screwed into the interiorly threaded end of the
equiring specia] skill, to oil barrel. A gasket § seals the jeint between the
curners, regardless of make or construction, so head 4 and the barrel. Slidable in cylinder § is g,
gh-pressure fuel-supply biston 7. A spring §, acting between one fage of

pump, and that wiil materially improve the op- the piston ang the head 4 tends o move the pis-
evation of the hurner and enable higher efficiency 15 ton into engagement with head 3, As shown,
of coinbustion to be obtained. biston 7 has g circumferentia] groove, contain-

nvention is adapted to ing an O-ring 9, which may be of synthetic rub-
7 cil burner of the pressure-atomn - ber and which brevents leakage past the piston.
, adapted for house-heating service. Inlet and outlet ports 8 ang 11, respectively,
Such burners custocmarily have positively-acting 20 are provided for cylinder ¢ and, as shown, these
Ve a pumping rate far in ports are respectively formed in the heads 3 andg
ich the fue] is consumed, 4. The inlet port 8 extends coaxially through
the major part of the bumped fuel being by- head 3 in alienment with a passage | 2, {8 which
bassed. These bumps, if starteg simultaneously extends coaxially through piston 7. The Das-
with the air-supply fan, build up the required 25 sage portion 13 is of relativel
bressure, say 100 p. s. i, very in this case .04 inch. TIfs crog
nstantanec
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ers, of the mechanical or pressure atomizing type,
for the purpose of delaying the emission of oil
from the atomizing nozzle until the motor, which
drives the pump and also a non—pos-itively-acting
ajr-supply fan, has acquired high speed, and
preferably full speed, to secure the proper rate
of air flow to result in good combustion. In Fig.
1, there is shown, diagrammadtically and on a
small secale, the oil-supply means of such &
burner. A pump 28, adapted for connection to
o fuel supply by suction pipe 28, forces oil through
a conduit 27 to a casing 28, containing a by-pass
valve 29 and from such casing through & conduit
28 to a casing 31, containing & cut-off valve 32.
The outlet of casing 3{, which is controlled by
valve 82, is connected by a conduit 33 to the
mechanical or pressure atomizing nozzle 34 of
the oil burner. The outlet of casing 28, which
is controiled by valve 29, is connected by 2 by-
pass conduit 8% to the suction side of pump 25,
as to pipe 28. The pump 95 has a screw plug
38, which may be loosened in order to rid the
system of air, whenever necessary, as for exam-
ple, initially cn instaliing the burner and when-
ever the pump, after having stopped because of
exhaustion cf the oil supply, is subsequently
started.

The cut-off valve 82 is held closed by a spring
37 until the pressure of pumped oil reaches a pre-
determined minimum value, say for example 100
p. s. i. The by-pass valve 25 is held closed by a
spring 33 until the pressure of the pumped oil
reaches a predetermined maximum value, say
for example, 108 p. s. L. The inlet 16 of the time-
delay device is adapted to be connected to the
pressure side of the oil pump between its outlet
and the by-pass and cut-off valves and, as indi-
eated by the det-dash line 39, to conduit 27. The
ontlet }1 is adapted for connection to the suction
side of the oil punrp, and, as indicated by the dot-
dash line 48 to pipe 26.

Tn sn oil-supply system of the type described,
the pump 25 must e vented initially and each
time after the fuel supply has become exhausted,
in order to rid the system of ‘gir. The only out-
1ets for the pump are closed by valves, such a8 25
and %2 which open at relatively high pressures,
greater than any that the pump can produce
when pumping air alome. For example, in the
presant case, the greatest pressure which pump
95 ean produce, when pumping air is 20 p. s. i.
Hence, the valve 52 will not open and gllow air
o escape from nozzle 348, Therefore, the plug 3¢
on the pump I5 provided angd this plug, when
1oosened, will afford an outlet for the pumped air
to escape. As soon as oil appears, the plug 36 is
screwed in tightly and the system will then op-
erate in the normal nanner.

The time-delay device of this invention oper-
ates hy providing 2 slow 1eak for -oil to flow
through the piston 7 from one end to the other
of the cylinger. This leak must be closed in order
to enahle the air to be eliminated from the sys=
tem. To do this sutomatically, the check valve
23 is provided and its goiing 24 has sufficient
force, in this case 25 . 8. i, for example, to hold
the valve closed against any pressute that the
pump can creatse, when pumping air alone. Thus,
the fuel-feed system may be vented, whenever
necessary, in the ysual manner unaffected by the
+ime-delay device, which becomes operative only
after a predetermined minimum pressure, has
veen established.

Tn normsl operation, on starting, the parts of
the time-delay device will be positioned, as shown
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in Fig. 1. The eylinder and all the various pas-
sages described will be filled with liquid fuel at
zero pressure hecause, whenever the pump stops,
jeakage frem its pressure to its suction side will
cause the pressure to drop 1o zero. When the
pump 25 is started, there will be a very rapid
jnerease in pressure until the minimum pressureé
necessary to open check valve 22 is produced.
Prior to this time, the piston T will not have
moved because the liquid cannot move until check
valve 22 opens. After the latter opens, liquid will
flow through the slow leak provided by the pas-
sage 12, £3 from the pressure o the suction side
of the pump, whereby the puilding up of the
requisite pressure ig delayed. Since the area of
passage 13 is very smai] in comparison with that
of the inlet pipe (connected to port i3) there will
be a drop in pressure on the outlet side of the
piston and a pressure differential will be created
to move the piston slowly to the right against the
resistance of spring 8. When the piston abuts
valve 15, the outlet of passage 12, 13 will be closed,
and the pressure will then build up very rapidly
to the values necessary to open valves 29 and 32.
in the instant case, the time needed for the piston
1o complete its travel and engage valve 15, is
ahout six seconds. This time will vary according
to5 the cross sectional area of passage 13, the
length of travel of the piston and the resistance
oifered by spring 2. As herein shown, the oil
pressure will rise sharply to 25 p. 8. 1, then it will
slowly increase (n about six seconds) to about
40 p. s i, after which the pressure will sharply
rise to 100 p.s. 1.

When the pump is stopped, the cut-off valve
32 cloges to stop the flow to the burner nozzle
and the outlet and inlet pressures gradually be-
come equalized, due to leakage in the pumbp, and

ne piston 7 is moved back by spring 8 to its Fig.
1 position. The return travel of the piston is
relatively slow because the spring 8 has just about
enough stress to move the piston back to initial
position, when the pressure of the fuel reaches
zero. 'The time-delay device helps, during the
stopping interval of operation cf the burner. The
pump 2% is usually oversize and pumps fuel at a
rate -much higher than it is consumed. The
greater part of the pumped oil is hy-passed.
After the switch of the driving motor is opened,
the pump will make a few revolutions before it
stops. Usually, when the cut-off valve 32 closes,
the fuel pressure will momentarily rise, causing
the cub-off valve to open and emit a squirt of oil
to relieve the pressure. The cut-off valve will
then close snd pressure may again build up
enough to open the valve. This action will tend
to cause the cut-off valve to dutter, opening and
closing several times and emitting oil each time
it opens. With the use of the time-delay device,
as herein described, when the pressure drops
enough to allow the cut-off valve to close, the
valve i5 of the time-delay device will open. A
subsequent pressure rise may close valve 15 and
it may futter, opening and closing several times.
The fluttering thus cccurs at the valve 15, where
it does no harm, and the cut-off valve is prevented
from. fAuttering and emitting the undesired after-
squirts of oil at the atomizing nozzle.

The valve %8 is decirable in that it will auto-
matically close and open whenever needed bub it
ig not necessarily essential for all purposes. The
1eak, provided by the time-delay device, could be
otherwise stopped, as by manual operation of a
separate valve. However, the valve 23 does its
work, without requiring any attention or effort
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on the part of the operator, and its inclusion move the piston to and hold it at one eng of its
Wlth the time-delay means offers a desirable solu-  stroke near the connection of the inlet passage to
tion of the problem. the cylinder, said piston having g Dassage there-

The invention thus provideg 8 hydraulic time- through at least a portion of which has a cross
delay device, which may be used with pumps, and 5 sectiona] area relatively smajl; in comparison to
particularly with the high-pressure fuel-supply the cross sectional ares of the inlet bassage, g
bumps for oi] burners of the pressure-atomizing projection from the barrel at the outlet passage
type, to Dostpone the emission of fuel until the end of the cylinder extending inwardly of the
broper rate of air flow has been established. Thig cylinder toward the other end but terminating in
device can readily be attached to the fuel line 10 axially-spaced relation with such end, and a valve

to securq high efficiency of combustion, & pressure of not less than one-quarter of said
What is claimed is: predetermined bressure,
1. A hydraulic time-delay device for g high- 3. A hydraulic time-delay device for high-pres-

pressure fuel-supply bump, comprising, a tubular 20 gyre Tuel-supply bumps, comprising, g tubular

sure side of the bump, a piston slidable in the within the barre] over a stroke located wholly be-
cylinder and over a stroke located wholly between tween the locations at which said pressure ang
the points at which said passages communicate suction passages communicate with the cylinder,
with the cylinder, g spring tending to move the & spring acting between the piston and the head
Dpiston to and hold it at one end of itg stroke near 30 containing the suction passage tending to move
the connection of the inlet passage to the cylin- the piston against the other head, said piston
der, said piston having a passage therethrough at having a passage extending coaxially there-
least a portion of which has a cross sectional ares through and communicating with said Dressure

relatively small in comparison to the cross see- passage and having a portion relatively small in
tional area of the inlet passage, a projection from 35 Cross sectional area compared to that of said
the barrel at the outlet passage end of the cylin- pressure passage, a stud fixed to the head con-
der extending inwardly into the eylinder toward taining the suction passage and projecting in-
the other end thereof but terminating in axially- wardly into the cylinder coaxially thereof and

Spaced relation with such end, and a valve carried extending toward but terminating short of the
by said projection and located to close the pas- 49 other head, and a valve fixed to the inner end of
Sage in the piston when the latter is moved bY  said stud ang adapted to be engaged by said pis-
liquid pressure into abutment with the valve. ton when the latter is moved by liquid pressure

2. A hydraulic time-delay device for g, pump . oinst the Torce of said spring and to close said
supplying fuel under a predetermined high pres- passage in the piston,

Sure, comprising, a tubular barre] affording with- 4 JOSEPH A. LOGAN,

in it a cylinder having inlet and outlet passages GEORGE D. ROBINSON.
communicating with opposite ends thereof, said

outlet and inlet passages being respectively References Cited in the file of this patent

to the pressure side of the pump, a piston slid- 54 UNITED STATES PATENTS

able in the cylinder over a stroke located wholly Number Name Date
between the points at which said passages com- 2,330,703 Grise ..__._________ Sept. 28, 1943
municate with the cylinder, a spring tending to 2,573,864 Moran ...___________ Nov. 6, 1951



