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LUBRICATION WARNING SIGNAL

William O. Heyn, Rochester, Charles E. Brady, Farming-

ton Township, Oakland County, and John A. Drude,

Royal Qak, Mich., assignors to Chrysler Corporation,

Highland Park, Mich., a corporation of Delaware

Filed June 1, 1962, Ser. No. 199,380
6 Claims. (Cl 340—60)

This .invention relates to improvements in a warning
signal particularly adapted for use with an automobile
engine lubricating system wherein a pump forces lubricat-
ing oil or fluid through a filter and thence to a distribution
gallery which distributes the lubricating oil to the engine
parts to be lubricated.

It is customary in such a system to provide signal means
responsive to the pump discharge pressure to-indicate when
the lubricating oil pressure falls below a predetermined
safe minimum. However, when the customary filter for
the lubricating fluid becomes clogged after prolonged use,
1o simple means has been available to indicate this con-
dition.”  The motorist must resort to guesswork to de-
termine when it is necessary to change his oil filter.
Inasmuch as the rate of filter clogging varies greatly
with driving conditions, it is-impossible to state with
accuracy that the filter should be changed after a pre-
determined time interval, or after a.predetermined mile-
age. - Accorndingly the overcautious motorist tends to
change his filter too. often and incurs unnecessary ex-
pense, whereas the careless motorist tends to allow his
filter to become clogged and might drive for several months
without filter-protection, frequently causing serious engine
damage.

An object of the present invention is to provide an
improved ‘warning means for a fluid lubricating system
comprising signals responsive to.both the pressure drop
across the filter; to indicate when the filter is clogged,
and to the pressure downstream of the filter to indicate
when the pump is not developing sufficient fluid pressure
for adequate lubrication.. A particular advantage of such
a signal is that it not only indicates when the filter should
be changed, but it also indicates when the lubricating
gallery pressure, which is the actual pressure effective for
lubricating purposes is inadequate.

Another-object is to provide such a signal which is
characterized -by compactness in design and economy of
construction, yet which is particularly efficient and posi-
tive in operation and enables the motorist to obtain the
optimum service from his oil filter regardless of varying
driving conditions.

Another object'is to provide such a signal comprising a
pair ‘of independently movable pressure actnated dia-
phragms. - One diaphragm is responsive to the lubricating
fluid pressure drop across the filter and is associated with
electrical' switch means in an operative electrical circuit
to actuate a warning signal light when the aforesaid pres-
sure drop exceeds a predetermined maximum value, there-
by to indicate that the filter is undesirably clogged and
should be changed. The other diaphragm is responsive to
the gallery pressure and is associated with electrical switch
means in said circuit to actuate’ a warning signal light
when the gallery pressure drops below a predetermined
allowable minimum value required for -adequate lubri-
cation.

Another and more specific object is to provide such a
signal means wherein the two diaphragms are spaced to
define a pressure chamber therebetween in communication
with the gallery pressure. The pump discharge pressure
upstream of the filter is conducted to the aforesaid one
diaphragm exteriorly of the chamber and in opposition to
the gallery pressure within the chamber. - Thus the one
diaphragm is responsive-to the differential in pressures act-
ing thereon from within the chamber and exteriorly there-

10

15

20

25

30

35

40

45

50

60

65

70

2

of respectively. The other diaphragm is responsive only
to the gallery pressure within the chamber.

The switch means employed with the above structure
includes a terminal having an electrical conducting ex-
tension which projects into the chamber and is engageable
by a movable electrical contact carried by the one dia-
phragm to close a circuit between the movable contact
and extension upon actuation of the aforesaid one dia-
phragm by means of a pressure differential acting thereon
in excess of the predetermined maximum allowable value.
An electrical conducting spring support grounded to the
engine also extends into the chamber and is electrically
connected with said movable contact by means of a biasing
spring under compression between the one diaphragm and
support, the biasing spring being also located within the
chamber and serving to hold the movable contact out of
engagement with said extension until the differential in
pressure across the one diaphragm exceeds the predeter-
mined maximum value.

The switch means also includes a second movable elec-
trical contact carried by the other diaphragm and urged
by means of a second electrical conducting biasing spring
into engagement with the support to maintain electrical
contact between the latter and second contact until the
gallery pressure exceeds a predetermined minimum value
adequate for lubricating purposes. The second biasing
spring is located exteriorly of said chamber and serves as
an electrical connection between the associated parts of the
switch means and a second electrical terminal. The two
terminals are electrically conmected with separate signal
lights respectively to selectively illuminate the latter in
accordance with closing of the associated parts of the
switch means.

By virtue of the foregoing, an unusual compactness of
design, economy of construction, and simplicity of as-
sembly are achieved. The use of the more expensive
differential area plunger is avoided, by way of example,
and a positive make and break between the contacts of
the switch means is enabled with a minimum extent of
movement to assure rapid responsiveness to - pressure
changes that cannot be readily obtained by means of a
dual-rate spring for example.

QOther objects of this invention will appear in the fol-
lowing description and appended claims, reference being
had to the accompanying drawings forming a part of this
specification wherein - like reference characters designate
corresponding parts in the several views.

FIGURE 1 is an end elevational view of an automobile
engine with parts broken away to illustrate an application
of a signal means embodying the present invention.

FIGURE 2 is an enlarged fragmentary view showing a
vertical midsection through the signal means in condition
to indicate that the lubricating pump is not operating
properly.

FIGURRE 3 is a view similar to FIGURE 2, illustrating
the condition of the signal means when both the lubricating
pump and filter are operating satisfactorily.

FIGURE 4 is a view similar to FIGURE 2, illustrating
the condition of the signal means when the lubricating
pump is operating satisfactorily, but the filter is clogged.

It is to be understood that the invention is not limited
in its application to the details of construction and arrange-
ment of parts illustrated in.the accompanying drawings,
since the invention is capable of other embodiments and
of being practiced or carried out in various ways. Also,
it is to be understood that the phraseology or terminology
employed herein is for the purpose of description and not
of limitation.

Referring to the drawings, a particular embodiment
of the present invention is illustrated by way of ex-
ample in application with an automobile engine 1§ hav-
ing a lubricating pump 11 and filter 12 for lubricating
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oil. A conduit 13 connects the discharge side of the
pump 11 with the upstream side of filter 12, whereby
pressurized lubricating oil is forced through the filter 12
into conduit 14 downstream of filter 12 and thence
to a lubricating gallery 15 from which the oil is dis-
tributed to the engine parts to be lubricated. The dis-
charge oil pressure from pump 11, at a location upstream
of the filter 12, is communicated via duct 16 to a pres-
sure actuated switch assembly 17 of a warning means
adapted to be actuated as described below in the event
of failure of the lubricating system.

The switch assembly 17 includes a housing portion
18 of electrical conducting material comprising a lower
tubular base member 18z having an exteriorly threaded
lower extension 18aa screwed into the upper end of con-
duit 14 in electrical contact with the engine 10. An
upper annular member 185 of housing portion 18 is suit-
ably secured to the member 184 and electrically con-
nected therewith by means of a plurality of bolts 18c.
The interior cylindrical bore 184 of member 185 con-
tains an electrical conducting spring support 18e pressed
securely into position in electrical contact with the mem-
ber 18b. Also inserted into bore 184 above support 18e
is a closure cap 19 of insulating material retained snugly
in position by an annular inturned flange 18f of mem-
ber 185 engaging a lower annular shoulder 29 of cap 19,

A flexible diaphragm or pressure actuated member 21
of insulating material is retained tightly around its pe-
riphery between support 18e and the lower annular rim
of cap 19 to provide a peripheral fluid seal between
these elements. The bore of member 18a enlarges up-
wardly at 22 and again at 23 to provide an annular
platform 24 for an annular electrical cenducting support
25 tightly interfitting in electrical contact with the mem-
ber 18a. A flexible diaphragm 26 is retained tightly
around its periphery between support 25 and an over-
lying gasket 27 of insulating material. A similar an-
nular gasket 28 in cooperation with gasket 27 clamps
an inward extension 29 therebetween to provide a fluid
pressure chamber 30 between the diaphragms 21 and
26. The extension 29 is of electrical conducting ma-
terial extending from within the chamber 36 to an outer
terminal 29a.

A depending tubular extension 25z of support 25 is
connected with the upper end of conduit 16 whereby
the aforesaid discharge pressure from pump 11 is com-
municated to the underside of diaphragm 26. The an-
nular space between extension 25z and enlargement 22
of member 18z comprises a conduit 31 connecting the
upper end of conduit 14 with the interior of chamber
30 by means of a conduit 32 formed in portions of sup-
port 25 and gasket 27. Openings 33 and 34 in extension
29 and support 18e respectively communicate the pres-
sure of chamber 30 to the underside of diaphragm 21.
Inasmuch as conduit 14 is in unrestricted communication
with gallery 15, the lubricating oil pressure in gallery 15
is thus communicated to both the upper side of diaphragm
26 and the underside of diaphragm 21.

An electrical conducting movable contact 35, secured to
the upper side of diaphragm 26 to move therewith within
chamber 39, is shiftable into electrical contact with ex-
tension 29 as described below in accordance with actua-
tion of diaphragm 26. A biasing spring 36 under com-
pression between support 18¢ and contact 35 yieldingly
urges the latter downwardly out of contact with extension
29 with a force determined by the maximum allowable
pressure differential at opposite sides of ‘diaphragm 26.
The contact 35 is suitably secured to diaphragm 26 to
prevent fluid leakage thereacross.

An upper movable contact 37 is suitably secured to
diaphragm 21 to prevent fluid leakage thereacross and is
adapted -to move with diaphragm 21 -info contact with
support 18e¢ in accordance with actuation of diaphragm
21 as described below. Contact 37 is electrically con-
nected with an upper spring retainer 38 of electrical con-
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ducting material, which in turn is electrically connected
with electrically conducting biasing spring 39. The lat-
ter is effective to maintain an electrical connection be-
tween contact 37 and support 18e¢ whenever the gallery
pressure within chamber 38 falls below a predetermined
minimum value required for effective lubricating purposes.

An electrical connection 40 is connected by means of
screw 41 with terminal 29¢ and is also comnected with
one terminal 42 of a warning signal light 43. The other
terminal 44 of signal light 43 is connected through bat-
tery 45 to ground at 46. Similarly extension 18aa is con-
nected through the body of engine 18 to ground as in-
dicated at 46a, FIGURE 3. The upper end of spring 39
is electrically  connected with terminal 47 which is in
turn connected with one terminal 48 of a signal warning
light 49. The other terminal 50 of signal light 49 is con-
nected in parallelism with signal light 43 through bat-
tery 45 to ground. - The interior of cap 19 which con-
tains spring 39 is suitably vented to atmosphere by vent
duct 51. '

In operation of the device described, when the engine
ignition is turned on so as to close switch 52, an elec-
trical circuit containing warning lights 43 and 49 will
be set for actuation in response to operation of the lubri-
cation system. If the lubricating pump 11 is not operat-
ing, as will be the case prior to starting of engine 19, the
gallery pressure in chamber 39 will be negligible and
biasing spring 39 will close contact 37 against support
18e, FIG. 2, thereby to establish-an electrical circuit from
the positive side of battery 45 through warning licht 49
to illuminate the latter, terminal 47, spring 39, spring re-
tainer 38, contact 37, support 18e, and thence through
housing portion 185, bolts 18¢, and housing portions 18z
and 18aa to ground at 46a4.

When the engine is started and lubricating pump 11 is
operating to force pressurized fluid through filter 12 with
sufficient force to maintain more than the minimum pre-
determined gallery pressure required for lubricating pur-
poses, the gallery pressure within chamber 30 acting on
the underside of diaphragm 21 will raise contact 37 up-
wardly against the force of spring 39, FIGURE 3, so as
to break the aforesaid electrical connection with support
18e and de-energize warning light 49,

If at the same time the filter 12 is sufficiently clean
so that the pressure drop thereacross is less than the pre-
determined maximum allowable value, the pump dis-
charge pressure against the underside of diaphragm;26
will be insufficient to raise the latter diaphragm against
the force of biasing spring 36 and the gallery pressure in
chamber 38. Electrical connection between contact 35
and extension 29 will thus not be made, FIG. 3. 1In the
event that filter 12 should become clogged by prolonged
use so as to appreciably increase its resistance to the flow
of lubricating oil therethrough, the pressure of the oil
downstream of filter 12, that is the gallery pressure, will
drop. If this pressure ‘should drop sufficiently while
pump 11 is operating so that the pressure differential at
opposite sides of diaphragm 26 exceeds the predetermiqed
maximum value determined by spring 36, thereby to in-
dicate that the filter should be changed, the pump dis-
charge pressure action on the underside of diaphragm 26
will urge the latter upwardly against the force of sp'rix?g
38 and the aforesaid reduced gallery pressure within
chamber 3@ to establish electrical connection betweep
contact 35 and extension 29. Thus an electrical circuit
will be established through signal light 43 and battery 45
via terminals 4@ and 284, extension 29, contact 353, spring
36, support 18¢ and thence to ground at 46a as aforesaid
to illuminate warning light 43, FIG. 4. .

If the lubricating pump 11 is operating, the actuation
or illumination of signal light 43 may take place even
though the gallery pressure in chamber 39 does not drop

- sufficiently to enable spring 39 to.move contact 37 into

75

engagement with support 18e. As iltustrated in FIGURE
4, the warning switch mechanism may. indicate that the:
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filter is objectioniably dirty and ineffective long before the
gallery pressure drops below the value required for lu-
bricating purposes. Thus the filter 12 may be replaced
when necessary and before the engine is damaged by con-
taminated lubricating oil.

We claim:

1. In a lubricating system for an automobile engine,
a filter for lubricating fluid, a pump connected with the
upstream side of said filter for pumping pressurized lubri-
cating fluid therethrough, a gallery connected with the
downstream . side of said filter for distributing filtered
lubricating fluid to said engine, a pair of flexible dia-
phragms spaced to define a chamber therebetween, means
for conducting the pressure of said gallery to said cham-
ber for applying said gallery pressure to said diaphragms,
means for conducting the discharge pressure of said pump
at a location upstream of said filter to one of said dia-
phragms exteriorly of said chamber to apply said dis-
charge pressure to said one diaphragm in opposition to
said gallery pressure within said- chamber, said one dia-
phragm being thereby actuated by the differential in fluid
pressures acting thereon from within said chamber and
exteriorly thereof, an elecirical warning circuit including
first and second signal elements, first electrical contact
means associated with said one diaphragm and first signal
element for actuating the latter when said differential in
fluid pressures exceeds a predetermined maximum value,
and second electrical contact means associated with the
other of said’ diaphragms and second signal element for
actuating the latter when the fluid pressure within said
chamber falls below a predetermined minimum valuve.

2. In a lubricating system for an automobile engine,
a filter for lubricating fluid, a pump connected with the
upstream side of said filter for pumping pressurized lu-
bricating fluid therethrough, a gallery connected with
the downstream side of said filter for distributing filtered
lubricating fluid to said engine, a pair of flexible dia-
phragms spaced to define a chamber therebetween, means
for conducting the pressure of said gallery to said cham-
ber for applying said gallery pressure to said diaphragms,
means for conducting the discharge pressure of said pump
at a location upstream of said filter to one of said dia-
phragms. exteriorly of said chamber to apply said dis-
charge pressure to said one diaphragm in opposition to
said gallery pressure within said chamber, said one dia-
phragm being thereby actuated by the differential in fluid
pressures acting thereon from within said chamber and
exteriorly thereof, first and second resilient biasing springs
associated with said one and the other of said diaphragms
respectively. for biasing said one diaphragm in opposition
to said pump discharge pressure and for biasing said other
diaphragm in opposition to said gallery pressure, an elec-
trical warning circuit including first and second signal
elements, first electrical contact means associated with
said one diaphragm and first signal element for actuating
the latter when said-differential in fluid pressure exceeds
a predetermined maximum value determined by said first
biasing spring, and second electrical contact means asso-
ciated with the other of said diaphragms and second
signal element for actuating the latter when the fluid
pressure within said chamber falls below a predetermined
minimum value determined by said second biasing spring.

3. In a lubricating system for an engine, a filter for
lubricating fluid, a pump connected with the upstream
side of said filter for pumping pressurized lubricating fiuid
therethrough, a gallery connected with the downstream
side of said filter for distributing filtered lubricating fluid
to said engine, pressure actuated means responsive to the
differential in fluid pressure across said filter, an electrical
warning circuit including a signal element, and electrical
contact means associated with said pressure actuated
means for actuating said signal element when the differ-
ential in said fluid pressure exceeds a predetermined maxi-
mum value.

4. In a lubricating system for an engine, a filter for
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lubricating fluid, a pump connected with the upstream
side of said filter for pumping pressurized lubricating fluid
therethrough, a gallery connected with the downstream
side of said filter for distributing filtered lubricating fitid
to said engine, a pair of independently movable pressuie
actuated members responsive to the fluid pressure of said
gallery for movement thereby, one of said pressure actu-
ated members being also responsive to the discharge fluid
pressure of said pump upstream of said filter for move-
ment thereby in opposition to said gallery pressure, said
one member being thereby actuated by the differential it
said fluid pressures acting thereon, an electrical warning
circuit including a pair of signal elements, electrical con-
tact means associated with said signal elements and mem-
bers for actuating one of said signal elements when said
differential in fluid pressure actuating said one member
exceeds a predetermined maximum value and for actuat-
ing the other of said signal elements when said gallery
pressure actuating the other of said members falls below
a predetermined minimum value.

5. In a lubricating system for an engine, a filter for
lubricating fluid, a pump connected with the upstream
side. of said filter for pumping pressurized lubricating fluid
therethrough, a gallery connected with the downstream
side of said filter for distributing filtered lubricating fluid
to said engine, a pair of independently movable pres-
sure actuated members spaced apart to define a. pressure
chamber therebetween, means connecting said chamber
with the fluid pressure of said gallery for applying said
pressure to said members, means for conducting the dis-
charge pressure of said pump upstream of said filter to
one of said members exteriorly of said chamber to apply
said discharge pressure to said one member in opposi-
tion to said gallery pressure, said one member being
thereby actuated by the differential in said fluid pressures
acting thereon from within said chamber and exteriorly
thereof, biasing means resisting actuation of said one
member with a predetermined maximum biasing force
and resisting actuation of the other of said members with
a predetermined minimum biasing force, an electrical
warning circuit including a pair of signal elements, elec-
trical contact means associated with said signal elements
and members for actuating one of said signal elements
when the force exerted on said one member by said dif-
ferential in fluid pressure exceeds said predetermined
maximum biasing force and for actuating the other of
said signal elements when the force exerted on said other
member by said gallery pressure falls below said prede-
termined minimum biasing force.

6. In a lubricating system according to claim 5, said
electrical warning circuit including an electrical conduct-
ing housing portion cooperable with said members to
define said chamber, said housing portion including a
support projecting into said chamber, a fixed electrical
conducting extension projecting into said chamber, said
extension being electrically connected to one terminal of
said one element and being insulated from said housing
portion, an electrical conductor within said chamber and
movable with said one member into contact with said
extension upon actuation of said one member, an elec-
trical conducting spring within said chamber and electri-
cally connecting said conductor and support, a second
fixed electrical extension insulated from said housing por-
tion and electrically connected with one terminal of said
other element, a second electrical conductor within said
chamber and movable with said other member into con-
tact with said support upon actuation of said other mem-
ber, a second spring electrically connecting said second
extension and second conductor, said springs comprising
said biasing means, said housing portion being electrically
connected with a second terminal of each of said ele-
ments for selectively completing a closed electrical circuit
through either of said elements upon actuation of the asso-
ciated member.

No references cited.



