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Research Corporation, a corporation of Dela-

ware

Application March 28, 1928, Serial No. 265,473

28 Claims.

My present invention is concerned primarily
with central lubrication and has its preferred
application to lubricating systems of the cen-
tralized pressure type.

It is among the objects of the invention to
provide operating means for a distributing sys-
tem of the type noted, which will function to
deliver a sufficient, yet not an excessive supply
of lubricant to the bearings, without the need for

16 any conscious operation whatsoever on the part
of the operator other than to replenish the sup-
ply of lubricant from time to time, and which
will supply lubricant in manner requisite for
most effective operation of distributing systems

16 of the types disclosed and claimed in my prior
Patents Nos. 1,632,771, 1,732,212 and 1,746,139.

The invention contemplates automatic actua-
tion of the pressure source or pump, as for ex-
ample in the case of chassis lubricating systems

20 from some source of energy associated with the
operating vehicle. Energy from such sources is
usually substantially continuously available and
although it may be applied to creating substan-
tially - confinuous lubricant pressure, it is an

28 object of this invention to accumulate such en-
ergy over a period of time and employ it to give
rise to intermittent pressure impulses upon a lu-
bricant distributing system.

Although the present invention is bloadly

30 adapted to supply lubricant automatically to the
various distributing systems, above referred to,
it is particularly .adapted for supplying a dis-
tributing system of the character shown and de-
scribed in my prior Patent No. 1,632,771, particu-

35 larly where the metering outlets of such a system
have check or non-return valves seated by springs
of substantial strength. A system provided with
valved outlets of this character should receive
lubricant at,a pressure substantially above the

40 seating pressure of the valves so.that all valves
shall be opened simultaneously upon said pres-
sure application, as otherwise expansive flow
would take place through those valves seated with
slightly weaker springs to the deprivation of the

45 remaining outlets.

Another object is, therefore, to provide an ar-
rangement which causes automatic actuation of
a pressure source or pump in such a manner as
-to give rise to applications of lubricant pressure

50 which are of a predetermined value or of value
substantially above a predetermined minimum.

A feature of the present invention consists in
the provision of a reciprocatng pump which is
moved in a charging direction by actuation from

55 a part of the mechanism being lubricated and

which is associated with a discharging agency,
such as a spring, energized from said mecha-
n'sm during the charging operation. Where the
power is substantially continuously applied both
60 to charge the pump and to energize the resilient

(CL. 184—7)

means, an arrangement is provided whereby the
continuous application of power will offer no op-
position to pump discharge under the expansive
power of its spring or other stored motor force.

In one specific embodiment, a pump lifting
cam is employed having a long initial dwell and
performing its lifting action only during the
final part of its movement, so that the discharge
of the pump may be completed before the lifting
action of the cam is resumed.

In another embodiment, the cam operates to
lift the pump piston substantially throughout
cam movement and automatic throw-out means
is provided to disengage the mechanism which
actuates the cam and to maintain said cam sta-
tionary as long as the pump is discharging.

‘Where it is desired to assure pump discharges
to yield lubricant shots at intervals of sufficient
length, I prefer to employ appropriate reduction
mechanism for energizing the pump discharging
agency and for charging the pump by a step by
step action which may consist of suitable ratchet
and/or gearing arrangements.

Among the various sources of power for actu-
ating the stepping or other reduction mechanism,
I have shown embodiments deriving their power
by inertia, electromagnetism, suction, pressure,
by the actuation of some hand or foot operated
element that serves primarily for another pur-
pose in the operation of the vehicle and/or by
mechanical connection to some automatically
moving part of the vehicle.

The inertia embodiment involves a jiggle
weight. The solenoid embodiment may be con-
trolled from any electric mechanism on the vehi-
cle. In the case of vehicles equipped with elec-
tric clocks, the solenoid operating the lubricant
pump may be controlled from the clock winding
circuit by connection in parallel therewith, but
in circuit with a switch mechanically interlocked
with the ignition switch, so that the charging op-
eration can occur only while the vehicle is in
operation. In the case of vehicles provided with
electric. fuel pumps, the solenoid may be con-
nected in circuit with the electric motor operat-
ing such fuel pump. Where suction is employed
as the motive force, this may be conveniently
applied from the vacuum fuel tank, the intermit-
tent suction of which actuates an appropriate
piston, which in turn operates the pawl that
moves the reduction gearing. As an alternative,
the suction may be applied direct from the intake
manifold to a suction motor having automatic
control valves.

‘Where pressure is employed, the same may be
applied either from the engine exhaust or where
air brakes are used from the air line through
which the brake operating tank is charged. The
lubricant pump charging mechanism may be op-
erated from the clutch pedal, or other hand or
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foot controlled member, or by the closing of a
door or other part not associated with the mech-
anism of the vehicle. Operation may be effected
by mechanical connection with a spring shackle
or other vibrating part, or with the ignition drive
or other operating mechanism.

This application is a continuation in part of
my copending application, Serial No. 580,668,
filed August 9, 1922.

In my Patent No. 1,732,212, which is a division
of my application Serial No. 580,668, filed August
9, 1922, I have disclosed a continuous lubricating
system in which the pump is of minute capacity
and discharges a small volume at frequent in-
tervals into the line, which volume will be taken
up by the resiliency of the piping or conduit
system, with the result that a substantially con-
tinuous discharge will take place past the flow
restricting or flow metering outlets.

In one preferred embodiment of the present

invention, however, an automatic intermittent
system is obtained by increasing the size of the
pump and decreasing its frequency to supply
substantially the same quantity to the line, which
quantity however is intermittently fed past the
outlets to the bearings substantially simultane-
ously with the pump discharge, which pump dis-
charge now takes place at relatively infrequent
intervals. The pump discharge capacity in this
embodiment is many times the resilient capacity

of the line so that the pump cannot complete its .

discharge until a substantially equivalent amount
of lubricant has passed the flow controlling out-
lets. In utilizing a relatively large pump of this
character it is desirable to use a packing material
around the periphery of the correspondingly
large diameter piston thereof, for otherwise there
would be a liability of the lubricant escaping
past the piston at a much greater rate than it
escapes past the ﬂow restricting outlets into the
bearings.

In continuous systems of the character such
as described in my Patent No. 1,732,212, the
spring pressure or  discharge pressure of the
pump is not transmitted to the outlets, but such
pressure is utilized for forcing the relatively
minute charge of lubricant into the line within
the resilient capacity thereof.

- With large pumps of the character of the
present invention on the other hand the spring
pressure or -direct pump pressure is transmitted
through a substantially incompressible column

" of lubricant up to the outlets with the result that

the piston functions to discharge lubricant di-
rectly through the outlets substantially in the

same degree as it functions to discharge lubricant

past the valved outlet of the pump.

In the accompanying drawings,

Fig. 1°is a longitudinal sectional view of one
form of automatic tank, showing dlagrammatl-
ca,lly a fragment of the pipe system,

" Fig. 1a shows a preferred outlet fitting,

Fig. 2 is a fragmentary elevation thereof

Fig. 3 is a plan view thereof,

Fig. 4 is a fragmentary longitudinal sectmn
taken on line 4—4 of Fig. 5a,

"Fig. 5is a plan view showmg the cam,

Fig. 5¢ is a sectional viéw on line a—a of Fig. 5,

Fig. 6 is a longitudinal section of an @thema-
tive embod_lment of pump and tank,.

Fig. 6a is.a longltudmal section . of ‘the outlet

" fitting of Fig..6 on a larger scale,

75

Fig.7Tis a fragmentary elevatmn oﬁ the em-

b,bodunent of Fig. 6,
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Fig. 8 is a detail showing one stage of the cam
operation,

Fig. 9 is a detail showing another stage of the
cam. operation, -

Fig. 10 is a fragmentary longitudinal section 86
of a further embodiment of the invention, .

Fig. 10a is a view in longitudinal section and
on a larger scale of the suction motor of Fig. 10,

“Fig. 11 is a plan view of the embodiment of
Fig. 10,

Fig. 12 is a view similar to Fig. 10 showing an
alternative embodiment,

Fig. 13 is a diagrammatic view illustrating the
operation thereof,

Flg 14 is a view partly in elevation and other- 90
wise similar to Fig. 10, illustrating the operation
from the engine exhaust,

Fig, 15 is a view similar to Fig. 10 showmg a,
further alternative embodiment,

_ Fig. 16 is a fragmentary diagrammatic view of -95
a chassis indicating the mode of connection for
operation of the embodiment of Fig. 15,

Fig. 17 is a view similar to Fig. 16 illustrating
an alternative circuit connection,

Fig. 18 is a fragmentary view of an automatic 100
tank, illustrating in diagrammatic manner an-
other mode of operation,

Fig. 19 is a view similar to Fig. 18 of another
embodiment,

Fig. 20 is a fragmentary diagrammatic view 10§
illustrating the mode of operation of the latter
embodiment,

Fig. 21 is & fragmentary view of & further em-
bodiment, :

Fig. 22 is a view partly in longitudinal section 110
of another embodiment,

Fig. 23 is a sectional view on g larger scale
taken on line 2323 of Fig. 22,

Fig. 24 is a sectional view on a larger scale taken
on line 24--24 of Fig. 22, and;

* Fig. 25 is a sectional detail of the cam mount.

Referring now to Figs. 1 to 5 of the drawings,
I have illustratively shown a supply installation
more especially for a chassis lubricating system.
The installation comprises a sheet metal tank 25, 120
preferably supported in front of the dashboard
(not shown) and having a short pump cylinder
26 of relatively large diameter in the bottom
thereof, and a pump piston 27 fifting therein and
operated by a vertical piston rod 28 encircled by 1256
a coil spring 29 reacting against the top of the
container. The piston has a seating end 30 of
soft material normally urged by the spring into
contact with a metal seat 31 below which is a
thick disk 32 of filter material backed by wire 130
mesh disk 32’ and maintained in position by a
closure cap 33, to which is connected the head of
the piping system 34. 'The detailed construction
of the tank and pump need not be further set
forth, since these elements are not by themselves i35
claimed herein, but constitute the subject-mat-
ter, more particularly of my British Patent No.

85

115

- 261,967 and - my copending applications Serial No.

580,688, filed August 9, 1922 and Serial No. 598,856,
Aled October 25, 1922. :

.In Fig. 1a I have indicated one of the preferred
outlets. The outlets are of relatively high re-
sistance determined by a pin 35 nearly filling a
longitudinal bore in the fitting 36. A valve 37
preferably at the ocutlet is pressed against its seat . °
by a spring 38 which reacts against a cap 39.

At the inlet a strainer plug 40 of wool felt having
a backing 41 of wire mesh intercepts any solid
-particles that might otherwise become lodged

at the valve seat or in the restriction crevice de- 150
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termined by the pin. The diameter of the pin
determines the rating of the fitting. The various
outlet fittings in parallel determine a resistance to
flow so high as to control the rate of discharge of
the pump, permitting but slow expansion of the
spring 29. '
The present invention is more especially con-

‘cerned with means for automatically operating,

charging or energizing a lubricant pump, as dis-
tinguished from performing this operation by
special manual or pedal impulses. While I have
illustratively shown one desirable embodiment of
pump and tank, which may be effectively oper-
ated by the automatic mechanism hereinafter
described and claimed, it will be understood that
said automatic mechanism may be employed for
charging, energizing or actuating pumps of other
constructions. :

In Figs. 1 to 5 is shown step by step reduction
mechanism, lifting the pump piston by an’ oscil-
lating impulse, in this case illustratively, by the
inertia of a jiggle weight. I have specifically
shown a U-shaped supporting bracket 45 attached
to the top of the container, with arms straddling
a U-shaped operating yoke 46, through the base of
which the pump piston extends, a pin 47 trans-
versely through the piston constituting a cou-
pling by which the piston may be lifted by means
of the yoke. A cam follower roller 48 is carried
between the upper ends of the yoke arm and rests
on or is pressed by the pump spring 29 against a
rotary cam 49 which extends with small clear-
ance between the arms of the yoke 46. The cam
is formed as an integral part of a collar 50 free

"to rotate upon a transverse stationary shaft 51

therethrough. The cam presents a high point
or apex 49a. For actuating the cam, I provide
preferably double reduction mechanism operated
from the inertia or jiggle weight 52. For this
purpose, a pair of levers 53 are pivoted at 53a to
the exterior sides of the bracket 45. These arms
sustain the jiggle weight 52 therebetween at their
outer ends, said jiggle weight resting upon a coil
spring 54 in turn supported upon an abutment 55

. on the tank. The opposite end of one of the arms

53 carries a pivoted pawl 56 resting upon the pe-
riphery of a ratchet wheel 57 which is supported
loosely upon the stationary shaft 51, the end of
which is enlarged at 51a¢ to maintain the ratchet
from coming off. The ratchet wheel 57 has in-
tegral therewith a pinion 59 intervening between
said wheel and the bracket 45, said pinion mesh-
ing with a gear 60 therebelow mounted on an axle
61 which bears in the arms of bracket 45 and ex-
tends laterally of the yoke 46 and thereby clears
the same. The axle 61 has a pinion 62 adjacent
the left end thereof, said pinion meshing with a
gear 63 mounted on the stationary shaft 51. The
collar 50 and shaft 51 extend through an elon-
gated slot 64 in the yoke, to afford clearance for
the rise and fall of the latter. Detent pawl 65
pivoted upon bracket 45 coacts with ratchet 57 to
prevent retrograde movement thereof. .

The gear 63 drives the cam 49 through a dog
The clutch com-
prises a pair of teeth 66 protruding beyond the end
of collar 50 and extending into corresponding key-
ways 67 in the gear 63. The key-ways 67 are con-
siderably wider than the keys 66 to afford back-
lash for a purpose which will appear hereinafter.

The operation is as follows: During locomotion
of the vehicle, the jiggle weight 52 will oscillate
through a limited stroke, cushioned in its descent

by the yielding spring 54. For each downward

oscillation of the jiggle weight, the pawl 56 will

3

step the ratchet wheel 57 forward through one
tooth or more, and on each spring return of the
jiesle weight, said pawl will come into coaction
with the following tooth of the ratchet wheel.
The slow intermittent rotation of the ratchet
wheel is transmitted to cam 49 through a double
reduction by way of pinion 59, gear 60, axle 61,
pinion 62, gear 63 and clutch 67—66 to the cam
collar 50, thereby causing an extremely slow in-
termittent rotation of the cam 49. The cam thus
gradually lifts the follower roller 48 and with it
the yoke 46 which through pin 47 raises the piston
27 against the resistance of spring 29, until after
the high point 49a of the cam is reached, the roller
follower 48 is released from the cam, so that the
spring 29 now expands and discharges the pump
into the piping system 34, the discharge taking
place at a rate determined by the resistance of the
piping and of the outlet devices 36.

In order to accomplish this the pump is of such
a size that its discharge will be substantially in
excess of the resilient capacity of the line or
piping so that before it may complete its discharge
into the line a substantially equal discharge must
take place past the outlet devices 36.

It will be seen that as soon as the cam follower
rides off the high point 49a of the lifting surface,
the drop off surface 49b of the cam will imme-
diately recede by the reaction of the roller 48,
due to the back-lash in the clutch 66—67, so that
the descent stroke of the roller and the pump will
occur without undue frictional resistance of the
roller against any part of the cam. When the
pump has been completely discharged, the roller
48 again rests on the surface of the cam to be
again lifted in the continued rotation of the latter.

By reason of the slow discharge of the pump, the
cam roller 48 is slowly returned to engagement
with the curved surface of the cam, which will
have been rotated through a substantial angle
before contact occurs. If the cam had a con-
tinuous rise throughout its periphery, it will be
apparent that in cold weather, when the oil be-
comes highly viscous and discharge correspond-
ingly slow, complete discharge of the pump
would not occur. I accordingly prefer to pro-
vide the cam with uniform radius as at 49’
for approximately one-half of the periphery
thereof, the entire rise or lift of the Troller
heing effected by the second half of the
cam periphery. In general, a complete dis-
charge of the pump, even under low temperature
conditions, will occur before the cam has com-
pleted a half turn, and complete discharge of
the pump, accordingly, will occur in the intervals
between successive lifting operations.

When the pump described is completely dis-
charged, as shown in Fig. 1, its outlet 30—31 is
sealed and drainage of the reservoir contents is
prevented. Frequently, however, the vehicle will
be stopped at a time when the piston has been
lifted from seat 31 and before the lifting stroke
has been completed. Under those circumstances,
in the absence of other precautions, the tank

might, before the vehicle is again started, become ;

wholly or partly drained through a leak in the
pipe. To avoid such occurrence, I have provided
a relief valve 68 in the base of the pump. That
valve is illustratively shown as a ball valve, urged
against its seat by the spring 69. It is preferred,
however, to employ a valve such as shown in the
embodiment of Fig. 6 and Fig. 6a to be described
below.

In the embodiment of Figs. 6 to 9, there is shown
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operating through pawl 56’ to step around &
ratchet wheel 57’ as in Figs. 1 to 5, corresponding
reference numerals primed, being employed for
corresponding parts. The cam 70 driven from the
ratchet wheel 57’ is in this case devoid of any
dwell, but affords a continuous rise throughout
the periphery thereof, pawl displacing means be-
ing provided to prevent further rotation of the
cam when its high point reaches the vertical po-
sition shown in Fig. 9.

In a preferred embodiment, the yoke 71 has a
cross block 72 (see Figs. 8 and 9) at the top thereof
mounting a bell crank shaped cam follower 73
pivoted to one arm of the yoke at 74, which fol-
lower has one arm 73’ against the block in one
extreme setting of the cam and the other arm
732 against the drop-off of the cam 70, as best
shown in Pig. 8. A coil spring 74’ lodged in cor-
responding depressions 75 and 76 respectively in
the cross block and the follower arm 73’ tends to
move the follower piece in counterclockwise di-
rection. Pivoted at 77 to an arm of the bracket
45’ is a bell crank lever having one arm 78 there-
of in the path of movement of a stud 79 on the
follower arm 732 and having a stud 80 on the
other arm 81 thereof, in the path of a lug 562 on
the pawl 56°.

In operation, the cam 70 is stepped around
through the operation of the pawl and ratchet,
from the position shown in Fig.8. The bell crank
follower is raised by the lift of the cam 70 and
through the reaction of the follower against the
cross block 72, the yoke 71 is raised and with it
the piston 27’ thereby compressing the pump
spring 29’. The operation thus proceeds until the
cam has made a complete revolution from the
position shown in Fig. 8 at which time the high
point of the cam rides off the end of the bell crank
follower 73. 'The spring 74 is now free to expand
as shown in Fig. 9, pivoting the bell crank fol-
lower 73 in counterclockwise direction and
through its stop 79 similarly pivoting the bell
crank lever 78 so that the stud 80 of the latter
will through lug 562 elevate the pawl 56’ about
its pivot, free from contact with the ratchet wheel
57°.

In the continued operation of the vehicle, the
jiggle action of the weight 52’ will cause move-
ment of the pawl, but since the latter is held out
of engagement with the ratchet wheel, the cam

" will remain stationary and will not be stepped

55

80

g5

i

around until the spring 29’ has expanded to com-
plete the discharge of the pump, at which time
the bell crank follower 73 has been brought into
engagement with the high point of the cam 70 fo
the position shown in Fig. 8, thereby retracting
the follower 73, overcoming spring 74 and allow=
ing the bell crank lever 78 to return to the posi-
tion shown in Fig. 8 and the pawl 56 to return
into engagement withtheratchet wheel57’. Thus
the pump after completion of its charge is left
free from the lifting impulse of the cam until
complete discharge has occurred, and this regard-
less of the length of time required for the pump
to discharge, or of the viscosity of the oil.

In the present embodiment, I have shown the
pump piston 27’ devoid of the seating end shown
in Fig. 1, relying entirely on the valve in the
outlet fitting 85 to close the pump against dis-
charge during the intervals between downward
strokes of the piston. I have illustratively shown
the fitting 85 threaded into the base of the pump
and housing a valve seat plug 86 in the bore
therein and having a disk valve 87 provided with
a seating facing 88 preferably of oil silk, re-

1,079,247

tained against its seat by a coil spring 89 in turn,
held in position by a cup 90 in the slotted valve
spring retainer 86’ which is preferably integral
with seat plug 86. This type of outlet affords a
reliable seat with the use of a weak spring, so
that little of the propulsive force of the pump
discharge spring 29’ is required to move the
valve off its seat.

In Figs. 10 and 11 is shown an embodiment in
which the propulsive force is derived from the
course of flow of the combustible mixture, spe-
cifically from the intake manifold. For this pur-
pose, the operating pawl 90 which coacts with
ratchet 90’ is actuated by a small suction motor
91. The suction motor casing may be affixed to
a bracket 93 in turn secured to the top of the
tank 94. The suction motor comprises a cylin-
der cup 91 with a piston 92' therein, having a
stud 95 to protrude through an opening 96 and
mounting the pawl 90. The head 97 of the cylin~
der which is bolted in place at 98 has an inlet
opening through which the suction from the
intake manifold (not shown) is applied through
a connecting pipe 100. The cylinder is vented to
atmosphere through a pipe v affixed in the cylin-
der head by means of a threaded bushing v’.

To govern the alternate application and re-
lief of suction, in order to cause reciprocation
of the motor, I have provided control valve mech-
anism comprising a valve 108 normally open,
at the suction port, and a valve 109 normally
closed or seated at the venting port. Both of
these valves are loosely affixed with respect to
a toggle leaf spring 110 mounted. at its ends in
supporting tongues 110’ affixed at the cylinder
head. The flexure of the toggle spring 110 is
determined by cross pins 112 and 113 at oppo-

80

86

90

95

100

105

110

site sides thereof and near the inner end of a -

rod 114 fixed axially of the piston 92,

The operation proceeds as follows: While the
engine is operating and suction is applied at the
intake manifold, air will be drawn out of the
cylinder 91 past the open valve 108, thereby
drawing the piston 92 upward against the re-
sistance of a spring 105 until the cross-pin 112

thereon causes the toggle spring 110 to snap past’

dead. center. By this operation, both the valves
108 and 109 are raised, the suction valve 108
being pressed upward against its seat to close
the suction port and the venting valve 108 being
lifted from its seat to open the venting port. Ae-
cordingly, no further suction from the manifold
is applied to the cylinder 91, while the vacuum

115

120

125

or partial vacuum within the cylinder is de- -

stroyed by the communication with atmosphere
past the open valve 109. Accordingly, the spring
105 is free to expand and to return the piston
to the lower extremity of its stroke, as shown
in Fig. 10a, thereby, in that operation, causing
the pawl to step the ratchet wheel forward
through one tooth. When the extreme return
position is reached, the toggle spring 110 is
snapped to downwardly bowed position by the
contact therewith of the upper cross pin 113,
thereby again opening the suction valve and
closing the venting valve, so that the operative or
suction stroke will be repeated. Thus, through-
out the operation of the engine, the suction mo-
tor will reciprocate and will cause the ratchet
wheel 90’ to be stepped forward.

In the absence of further precautions, the iu-
bricator would feed more oil when the engine is
idling or operating at slow speed than when
the vehicle is moving at normal or high speeds.

i30

135
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intake manifold increases as the throttle valve
is closed.

‘To obviate consequent over-lubrication, I pro-
vide a special valve in the suction line which au-
tomatically closes to prevent operation of the
suction motor when the suction exceeds a pre-
determined maximum. :

‘Illustratively, I have shown the motor head
provided with a fitting 104 within which is a disk
valve 105 having a stem 106 extending there-
below into a corresponding depression 106 in the
motor head 97. The valve has also a stem 107
extending thereabove through a spider 107" in
the fitting. A coil spring 111 encircling the
stem 107 reacts against the spider and holds the
valve 105 away from the end of the fitting 104,
which latter serves as a valve seat therefor., The
valve 105 is thus normally open but when the suc-
tion exceeds a predetermined maximum the ex-
pansive force of spring 111 is overcome and the
valve closes so that effective application of suc-
tion to the motor ceases until the suction has
again dropped below the maximum.

While the motor mechanism described may ob-
viously operate upon the pump piston through a
reduction mechanism, such as that shown in the

" embodiment of Figs. 1 to 5, or as that shown in
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the embodiment of Figs. 6 to 9, I have illustra-
tively shown another desirable type of reduction
mechanism, which latter might be employed in
the embodiments of Figs. 1 to 9. Referring to
Fig. 10, coaxially of and rigid with ratchet wheel
90’ is & cam 115. The end of a lever 116 pivoted
upon & bracket bar 117 rests upon cam 115, said
lever having pivoted thereto intermediate the
ends thereof, a pendent pawl 118 carrying a
weight 119 and cooperating with a second ratchet
wheel 120 concentric with the first ratchet wheel
90’. The second wheel 120 is in driving relation
with a pump raising cam 121 concentric there-
with, said cam preferably -of the construction
shown in Fig. 1. The cam 121 acts upon the pump
piston through a link 122 pivoted upon a cross
pin 123 in the upper end of the pump rod 124,
for which an elongated slot 117’ in the bracket,
provides clearance. Link 122 has a rider plece 125
resting upon the cam 121 through which the cam
transmits its lifting impulse. A link 126 pivoted
at one end to the bracket and at the other end
to the rider piece 125 prevents the latter from
dropping free from engagement of the cam 121.
Detent pawls 127 prevent retrograde movement
of the ratchet wheel.

Thus, for each reciprocation of the suction
motor, the primary ratchet wheel 90’ is stepped
forward one tooth. For each complete revolution
of the primary ratchet wheel, the secondary
ratchet wheel 120 is advanced one tooth, through
the pawl 118 and for each complete revolution
of the secondary ratchet wheel, the pump is lifted
through a complete stroke. When the high point
of cam 121 reaches the rider or follower piece 125,
the latter is released. In the descent of the pump
piston with the cam follower 125, friction against
the cam is but slight since the latter would be
readily pushed aside by the follower.

The embediment of Figs. 12 and 13 is gimilar
‘to that just described, but instead of controlling
the suction through a special suction motor, the
vacuum feed fuel tank mechanism serves as the
control. The vacuum tank which is shown merely
in diagrammatic form and being itself well
known, need be described but briefly. The level
of fuel in the chamber 130 determines the suction
or venting respectively through the suction port
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131 and the air vent port 132 in the tank head 133.
This is accomplished through a toggle mechanism
134 including an actuating coil spring 135, the
position of which is controlled by the level of the
float 136. 'The toggle operates upon the stems
respectively of the suction control valve at the
port 131 and the vent control valve at the port 132.
The suction valve is below its seat and is closed
by an upward stroke. The venting valve has its
head above the seat and is opened by upward
movement of the toggle lever. With this con-
struction, there is merely employed for operation
of the lubricant pump, a simple cylinder 137 hav-
ing a suction piston 138 therein urged forward
by coil spring 139 and having a head 140 through
which the suction is applied by way of a pipe 141
affixed to nipple 142, said pipe leading from a ~
corresponding nipple 143 in the head 133 of the
vacuum tank.

In operation, while the fuel system is drawing
fuel into the float chamber thereof, suction is ap-
plied which will draw the piston 138 upward.
When the fuel chamber is filled and the toggle 134
snaps over to vent the fuel tank, the suction cyl-
inder of the lubricator is also vented and the
expansion of the spring 139 steps the pawl 90a
forward to advance the ratchet wheel 90b through
one tooth.

Inasmuch as the fuel tank ordinarily operates
once about every % of a mile on good level roads,
the pump will be discharged at intervals approxi-
mating definite mileage run and in this case at
intervals of miles approximately % of the prod-
uct of the number of teeth on the two ratchet
wheels of the specific transmission mechanism 110
shown.

In the embodiment of Fig. 14, the tank, pump
and reduction mechanism are similar to those of
Fig. 12, but instead of the suction motor for
operating the ratchet wheel, I have in this In- 115
stance provided a pressure motor which may be
illustratively connected to the exhaust manifold
(not shown) or other source of fluid pressure in
the engine.

The specific pressure motor shown, illustrative- 120
ly comprises a pump cylinder 143 having therein
a piston 144 urged toward the right by means of
a coil compression spring 145, which reacts
against a cylinder head 146, friction-fitted into
the body of the cylinder and through which the 125
piston rod 147 extends. Pivoted to rod 147 is the
arm 148 of a bell crank lever, which is pivotally
mounted at 149 to an ear 149’ on the motor frame.
The other arm 150 of the bell crank lever has a
pawl 151 pivoted thereto, and coacting with the 130
ratchet wheel 151’ through which the pump
transmission reduction gearing (not shown) is
operated. Pressure is applied to the inner end of
the piston through a socket 143’ to which is con-
nected the end of the pneumatic pipe (not 135
shown).

A control valve rod 152 extending transversely
across the base of the pump cylinder 143 through
a corresponding bore 152’ has a short portion 153
of reduced diameter which when in registry with 140
the ports 154 and 155 through the cylinder base,
as shown, permits communication from the inlet
143’ to the piston head in order to force the latter
outward against the resistance of spring 145
under the influence of the exhaust pressure.

Means is provided to automatically shut off the
valve 152 after the pump has completed its stroke,
50 as to permit the spring 145 to return the piston
to the right. For this purpose, a toggle is pro-
vided, comprising a long arm 156 and a short 180

80

86

90

95

100

105

145



10

15

20

25

-30°

35

40

T 45

50

56

LY

65

70

5

6.
arm 157, pivoted at 156’ at their adjacent ends
to a lug I integral with the cylinder. The end of

arm 156 may be pivoted to a link 158 on the bell
crank lever 150. The shorter arm 157 is formed

‘with a yoke (not shown) on its end which strad-

dles a threaded shank 159 integral with the valve
152. Nuts 159¢ and 159b adjustably mounted on
the threaded shank are alternately engaged by
toggle arm 157 to govern the reciprocation of the
motor. A coil spring 157’ connects the opposite
extremities of the toggle arms and is affixed at
corresponding cross pins 158¢ and 158b. In the
position shown, the spring toggle presses against
nut 159b and forces the valve to the position
shown, in which the engine exhaust communi-
cates with the interior of the cylinder. When in
operation, the piston has reached the opposite
end of its stroke, during which, as previously
noted, the ratchet wheel 151’ is stepped forward,
the toggle arm 156 has thereby been pushed
downward about its pivot 156" to draw the length
of spring 157" past the pivot 156’, that is, past
dead center, in which operation, as is apparent,
the arm 157 will be snapped downward to strike
the nut 159¢, a sharp blow, shifting the valve
152 downward to shubt off the entrance to port
154 while opening free communication from port
155 through the upper extremity of bore 1527,
thereby venting the pump cylinder. As is obvious,
the spring 145 is now free to expand and to return
the piston to its inner position, causing the pawl
151 to pass over to the next tooth of the ratchet
wheel 151’ and pulling the end of arm 156 upward
again, so as to cause the toggle to again snap the
valve to the position shown. Thus, throughout
the operation of the engine, the pressure motor
will reciprocate and the reduction gearing wil
be slowly stepped forward. :

In certain of the claims, I have used the term
combustible mixture circuit as dominating the
intake, the exhaust, the compression chamber or
any other part of the engine or vehicle through
which the combustible mixture passes from the
air intake to the outlet at the muffler and from
which power is derived in the embodiments of
Figs. 10 to 14 previously described, to operate the
lubricant tank.

In the embodiment of Figs. 15 and 16, I have
shown an electromotive means for operating the
step by step charging transmission for the pump.
Tllustratively, I have here also shown transmis-
sion mechanism corresponding to that of Fig. 10.

In this case, an operating solenoid 160 is shown-

mounted directly upon the tank and operating
upon an armature 161 thereabove at the outer end
of a lever 162 pivoted at 163 between its ends upon
the supporting bracket 164 for the reduction gear-
ing and retracted by a coil spring 165 against a
stop pin 166. The operating pawl 167 is pivoted
to the lever adjacent the armature 161 from which
it extends upwardly and is retained by means of
a coil spring 168 in coaction with the ratchet

“wheel 169. Otherwise the structure of the reduc-

tion mechanism is identical with that shown in
Fig. 10 and previously described.

Thus, each time the solenoid 160 is energized, it
will pull the armature 161 downward and there-
by cause the pawl 167 to step the primary ratchet
wheel 169 forward through one tooth and to re-
tain the same in that position until the solenoid is
de-energized, whereupon the spring 165 will cause
the pawl and armature to return preparatory to
the next advance, upon the succeeding energiza-
tion of the solenoid.

* Automatic means is shown to control the inter-
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mittent energization of the solenoid. Illustra-
tively, I have indicated in purely diagrammatic
manner, an electric fuel pump 170, the alternative
operative and idle periods of which are auto-
matically controlled in accordance with the fuel
requirements, preferably by automatically open-
ing and closing a contact 171, energizing the
motor of the pump from the storage battery 172,
I have connected the solenoid 160 by means of a
conductor 173 in series with the fuel pump con-
tacts and in parallel with the solenoid, so that
every time the fuel pump is operated, the solenoid
actuates the mechanism of the lubricator tank.

In Fig. 17, I have shown another automatic
control means for determining the intermittent
energization of the solenoid shown in Fig. 15.
In this embodiment shown but diagrammatically,
the control is effected through the electric clock
175 used as standard equipment on some em-
bodiments of automobile. The electric clock is
spring-operated, but automatically wound by an
electric motor 176 driven from the battery 177.
In practice, the-motor rewinds the spring approxi-
mately every two minutes. In the present em-
bodiment, I have connected the solenoid 178 in
parallel with the clock operating motor 176 and
in series with a switch 179 mechanically inter-
locked as by cam 179¢ with the ignition switch
(not shown). Accordingly, as long as the ignition
switeh is open and the engine, accordingly, not
operating, switch 179 is open and no charge of the
pump will take place although the clock is running
at all times. While the ignition switch and, ac-
cordingly, switeh 179 is closed, that is, during the
running of the engine or vehicle, the solenoid 178
will, accordingly, be energized for each winding
operation of the clock, that is, at intervals of ap-
proximately every two minutes of running of the
vehicle or engine.

Preferably the solenoid circuit is so arranged as
to have much greater electric resistance than the
circuit of the clock motor, so that the effectiveness
of the latter is not hampered, and no alteration
in the clock circuit is required.

In Fig. 18 I have shown an embodiment oper-
ated directly by manual or pedal power which,
however, requires no distinct conscious manipu-
lation, but is accomplished as an incident to the
operation of one of the regular parts or controls
of the vehicle. I have by way of example shown
the clutch pedal 180 connected through linkage
to operate the pump actuating reduction gearing.
Illustratively, the linkage includes a bell crank
lever 181 mounted upon the support bracket 182 on
the tank, which brackef carries the reduction gear-
ing. The bell crank lever has pivoted at the outer
end thereof, a slide cam 183 mounted in bearing
blocks 184 and 185, and urged toward the right
by coil spring 193, anchored at one end to the
cam and at the other to the bracket. This slide
cam has an oblique camming surface 186 coact-
ing with the roller end 187 of a lever 188 pivoted
at 189 to the support bracket 182, and mount-
ing at the outer end thereof a pawl 190 retained
by a coil spring 190’ in engagement with the pri-
mary ratchet wheel 192, In operation of the pedal,
the bell crank lever 181 is moved in counterclock-
wise direction, tensioning spring 193, which re-
turns said cam when the pedal is released. Ex-
cept as just described, the reduction mechanism
is in this case identical with that in Fig. 10 and
need not be more fully set forth. With the double
reduction mechanism employed, very little energy
is required for each step, so that oscillating such
mechanism with the clutch pedal or other control
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does not impose upon the operator any appreciable
added load.

" In the embodiment of Figs. 19 and 20, the con-
trol is shown effected by the opening or closing of
a vehicle door, although it may also be done by
the raising and lowering of ah extra seat or by
other operations or adjustments effected from
time to time and not concerned with the operat-
ing or running mechanism of the vehicle. Inas-
much as considerable force is applied in the closing
of a vehicle door, I have found that the refine-
ment of double reduction mechanism is not re-
quired, and, accordingly, have shown but a single
reduction mechanism through which the pump
charging impulse is transmitted. In the present
embodiment; a slide cam 183’ is employed sub-
stantially identical with that of Fig. 18, but in-
stead of operating through a bell crank lever at
the left end, I have shown a push link 201 pivoted
to the right hand end thereof, said push link con-
nected to the outer end of a bell crank lever 202
in the body of the vehicle. The bell crank lever
202 has a rod 203 pivoted to the end thereof with
its extremity protruding through an aperture 204
in the door jamb 205, when the door is open, at
which time the tank control parts are in the posi-
tion shown in Fig. 19. When the door is mow
closed, the extremity of lever 203 is pushed in-
ward moving bell crank lever,202 in counterclock-
wise direction, transmitting a push thrust through
the lever 201 to push the slide cam 183’ toward
the left and thereby cause the pawl 190’ to step
the ratchet wheel 192’ forward through one tooth.
In the advance of the slide cam 183’, the spring
193’ is, of course, tensioned and remains tensioned
while the door is shut. When next the door is
opened, the spring returns the slide cam to the
position shown in Fig. 19 preparatory for the suc-
ceeding operation of the ratchet wheel when the
door is again closed. The pawl 190’ operates on
the ratchet wheel 192’ which as indicated, has
rigid therewith, the rotary cam 206 that operates
directly upon the pump piston rod 207 through
the pivoted link 208, which latter is of construc-
tion identical with the corresponding parts in
Fig. 10.

If desired, all reduction mechanism may be
omitted in the latter embodiment, the pump be-
ing charged completely by the substantial effort
of closing the door. Preferably, the pump is in
this case made of smaller volume or the resistance
of the drip plugs is made higher, or both of these
changes are introduced, to avoid over-lubrication.

The three types of reduction mechanism shown’

respectively in Figs. 1 and 2, in Figs. 6 and 7 and
in Fig. 10 are interchangeable, any one of them
being suitable for operation by any of the propul-
sive agencies in the various embodiments set forth.

The operation of each of the embodiments of
tank disclosed, is entirely automatic, not only
in the lubricant propulsive action thereof, but
also in the ‘control. No attention is required
other than from time to time to charge the
tank with lubricant. Notwithstanding the ir-
regularity with which the actuating impulses are
applied from the various operating agencies dis-
closed in the several embodiments, the lubricant
discharge in each instance is effected by the
propulsive force of the stressed pump spring, the

‘rate of discharge being controlled by the fixed drip

plug or other flow governing outlets. The volume
of the pump is sufficiently large to cause the
pressure to build up promptly throughout the
pipe line, so that emission through all the drip
plugs will occur, and the slow discharge will be
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governed by the rated restrictions of the outlets,
substantially regardless of variations in the out-
let valves. .

The pump volume is sufficient to supply the
lubricant needs for many miles and the operation
of the pump occurs at corresponding intervals.
The time intervals of operation are and need
be only very roughly proportional to distance
run.

In the jiggle weight embodiments of Figs. 1 to
9, for instance, the intervals are governed by
the frequency of jiggle, which is more or less a.
function, not only of distance run but of speed
of propulsion and roughness or smoothness of the
road, so that in these embodiments the frequency
of lubrication is substantially governed by the
actual requirements of the chassis.

In the embodiments of Figs. 10 to 16, the rate
of flow of mixture, in the intake or exhaust,
governs the lubrication and this, in turn, is a
function of speed or load, so that the frequency
of operation is determined roughly by the require-
ments of the vehicle.

In the embodiment of Fig. 17, the operation oc-
curs at definite time intervals during the run-
ning of the vehicle or motor which corresponds
with sufficient accuracy to actual requirements.

In the manually controlled embodiments of
Figs. 18 to 20, the reduction mechanism is so
proportioned as to assure a sufficiency of lubricant
under average conditions of use.

In Fig. 21 is shown another embodiment of
automatic lubricating apparatus, in which the
vibration of the moving vehicle effects the opera-
tion. In this specific application, the spring
shackle is connected to the pump, so that the
oscillation of said shackel in use of the vehicle
will furnish the motive power for charging the
pump. For this purpose, an upward extension
210 is provided on one of the shackel links 211.
This extension is connected to the ratchet mecha-
nism 212 by means of connecting linkage com-
prising a pitman 213 pivoted at one end as at 214
to the upwardly extended arm of the shackle
and pivoted at 215 at its opposite end to an arm
216 mounted coaxially as at 217 upon the ratchet
mechanism. To the upper extremity of arm 216
is pivoted at 218 the primary pawl 219 which is
held in engagement with the teeth of ratchet
wheel 212 by means of the coil spring 220. The
details of the ratchet operating mechanism and
of the pump need not be more fully described,
as this construction may be identical with that
of Fig. 10.

In operation, the oscillation of the spring
shackles is translated through the linkage 210,
213 and 216 to effect slow advance of the ratchet
wheel 212 which correspondingly steps forward
the cam 121’ to operate the secondary pawl 118’
which actuates the secondary ratchet wheel 120’
to slowly rotate the cam 115’ until the pump (not
shown) has been completely charged, and, when
the apex of the cam 115" has reached uppermost
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position, the pump is released and aittomatic-

discharge of the pump contents takes place in the
manner previously described.

In Figs. 22, 23 and 24 is shown an arrangement
for the automatic operation of & lubricant pump
by power connection with a part of the automo-
bile or engine mechanism.

In a preferred embodiment the pump is op-
erated from the ignition drive shaft. For this
purpose, the ignition head 230 instead of being
coupled direct to its drive shaft 231 is connected
to the top of an interposed reduction gear unit
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o, the main drive shaft 232 of which serves as

the transmission from the drive shaft 231 to the.

ignition head 230. The reduction gear unit U’,
the details of which will be described below, is
connected by means of a transmission shaft 233,
with a reduction gear and pump lifting mecha-
nism enclosed in a casing U2, which casing is
mounted on top of the combined pump and res-
ervoir R, the latter similar to those shown in the
other embodiments. Preferably, a fiexible cou-
pling 234 of familiar construction connects the
transmission shaft 233 to the end of the shaft
235 of unit U’ and a similar coupling 236 connects
the opposite end of said transmission shaft to the
driving shaft 237 of unit U2,

The unit U’ comprises preferably a worm 238
on vertical shaft 232 meshing with a worm wheel
239 keyed to shaft 235. Shaft 235 revolves in
bearings formed in the split casing of unit U, the
segments 240 and 241 of which are held together
by screws 242.

The shaft 237 is mounted in the bushing 243
in the wall of casing U2, A worm 245 on shaft
237 meshes with a worm wheel 248 affixed upon
the end of a horizontal shaft 249 bearing in a
standard 250 on the bottom of casing U2. A worm
251 on shaft 249 meshes with a worm wheel 252
of larger diameter upon a transverse shaft 253
upon which is pinned at 255 the hub 254 of cam
256. 'The hub of worm wheel 252 is coupled to
shaft 253 by means of dog clutch teeth 257 co-
acting with similar teeth 258 on a clutch collar

259 which is pinned at 260 to the shaft 253. The .

cam 256 is connected by means of a link with the
upper end of the pump piston rod 261 which pro-
trudes through a corresponding aperture 262 in
the base of the casing U2, ’

The connecting link L is preferably composed
of a pair of metal stampings 263, curved to clear
the cam hub 254 and extending along opposite
faces of the cam. The stampings are connected
into a unitary assembly by rivets 264 and 265 en-
circled by collars 266 which maintain said stamp-
ings in parallelism. ‘A cross-bolt 267 connected
between the upper ends of the stampings 263
mounts the cam roller 268. Near the lower ex-
tremity of the composite link L is a cross pin 269,
which extends through a corresponding aperture
in the upper end of the piston rod. The cross
pin 269 has a head 270 sliding in a vertical slot 271
in the wall of casing U2, which slot is closed by a
cover plate 272. The space between the stamp-
ings 263 composing the link L is sufficient to per-
mit unimpeded rotation of the cam 256 therebe-
tween. The upper end of the link L is guided by
pivotal connection to a lever 273 having a fixed
pivot 274 at its opposite end in the wall of the cas-
ing U3, -

Power is transmitted from the ignition drive
shaft 232, worm 238, worm wheel 239, shaft 235,
transinission shaft 233, shaft 237, worm 245, worm
wheel 248, shaft 249, worm 251 and worm wheel
252, to clutch 257—8 and shaft 253 to revolve the
cam 256. 'The triple reduction illustratively
shown, may be in the order of 40,000.to 1,:s0 that

after 40,000 revolutions of the ignition shaft the

cam 256 has lifted the roller 268 and with it the
link L and the connecting piston rod 261 through
the full length of the pump stroke. Thereupon,
the roller drops off the apex of the cam and the
coil spring (not shown) of the pump causes the
The cam is illustratively
similar to that of Figs. 1 and 5, so that the pump
has had ample time to discharge hefore recharg-
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ing is resumed in the slow rotation of the cam,
during engine operation. ‘

As in Fig. 1, the dog clutch connection 257—8
has lost motion as at 273, so that after the roller
268 has passed off the apex of the cam, the latter
will recede out of engagement with the cam roller,
to avoid undue friction against the cam during
pump discharge.

As already stated in the specification it is
readily apparent that the pumps and actuating
mechanisms of the present invention may be as-
sociated with other machines to be lubricated
than an automobile chassis, and that the ac-
tuating mechanisms shown may be utilized with
a wide variety of pumps, or that the pumps may
be utilized in connection with other actuating
mechanisms. Although the preferred outlets are
of the type shown in Fig. 1a other outlets may be
employed of the type shown in my copending ap-
plications above referred to.

The present application relates to similar sub-
ject matter as copending applications Serial No.
33,3817, filed May 28, 1925 and Serial No. 566,705,
fi'led October 3, 1931, said copending applications
disclosing a Treciprocating pump actuated by
movement of one of the movable parts of the
mechanism to be lubricated, which pump includes
means for accumulating energy for over a period
of time and then expending said accumulated en-
ergy for forcing lubricant from said pump into a
distributing system with outlets metering fittings,
the discharge capacity of the pump being in ex-
‘cess of the resilient capacity of the line so that the
pump cannot complete discharge until a sub-
stantially equivalent quantity of lubricant passes
.the outlets, and subject matter disclosed in the
present application but not claimed herein is
covered in said copending applications. '

Iclaim:— .

1. An operating mechanism provided with a
central fluid distributing system comprising a
lubricant supply, piping, a pump with a valved
inlet and a valved outlet communicating respec-
tively ‘with the supply and with the piping, said
pump being of discharge capacity in excess of
the resilient capacity of the line so that it cannot
complete discharge until a substantially equiva-
lent quantity of lubricant passes the outlets, a pro-
pulsive agency for discharging said pump under
pressure, said piping having pressure resistant
outlets so correlated with the propulsive agency
of the pump as substantially to retard free pump
discharge and to cause said discharge to occur
slowly, and means operated by the fluctuating
power generated in the varying normal use of
the mechanism, for intermittently setting said
pump preparatory to effective application of said
propulsive agency.

2. An operating mechanism provided with a
central distributing system comprising piping, a
pump with a packed piston emitting into the pip-
ing and of volume sufficient to supply the require-
ments of the system during intervals of long
duration, said pump being of discharge capacity
in excess of the resilient capacity of the line
so that it cannot complete discharge until a
substantially equivalent quantity of lubricant
passes the outlets, said piping having pressure
resistant outlets so correlated with the propulsive
agency of the pump as substantially to retard
free pump discharge and to cause said discharge
to occur slowly, and means operated by the fluc-
tuating power generated in the varying normal
use of the mechanism for intermittently setting
said pump preparatory to self-discharge thereof.

8¢

85

05

100

106

i1

115

120

25

ted

130

.t



10

15

20

25

30"

35

40

45

50

55

60

65 -

70

1,979,247

3. A chassis lubricating system comprising a
pump having a cylinder, a tight-fitting piston
therein substantially preventing leakage, said
pump being of discharge capacity in excess of
the resilient capacity of the line so that it cannot
complete discharge until a substantially equiva-

- lent quantity of lubricant passes the outlets,

means automatically controlled from the vehicle
for initiating discharge of said pump at intervals
corresponding approximately to the requirements
of the bearings during many miles of operation,
said pump having an associated propulsive agency
of substantially predetermined power, a piping
system supplied from said pump and leading to
the bearings to be lubricated, said system having
flow rate metering obstructions near the outlets,
so correlated with the propulsive agency of said
pump as substantially to retard free pump dis-

charge and to cause said discharge to occur slowly, '

and means automatically operated by power de-

‘rived from the vehicle in the normal operation

thereof to restore the pump piston from com-
pletely discharged to completely charged position.

4. A central chassis lubricating system com-
prising piping, a lubricant pump emitting into
the piping and of volume sufficient to supply the
requirements of the chassis during intervals cor-
responding to many miles of operation, said pump
being of discharge capacity in excess of the re-
silient capacity of the line so that it cannot com-
plete discharge until a substantially equivalent
quanity of lubricant passes the outlets, said pip-
ing having pressure resistant flow-rate metering
outlets so correlated with the propulsive agency
of the pump as substantially to retard free pump
discharge, reduction mechahism operable to
charge said pump, motive means for actuating
said reduction mechanism and energized by the
fluctuating power generated in the varying nor-
mal use of the vehicle, and means disconnecting
said reduction mechanism from said pump dur-
ing discharge of the pump. .

5. A chassis lubricating system comprising a
pump having a tight fitting piston, said pump
being of discharge capacity in excess of the
resilient capacity of the line so that it cannot
complete discharge until a substantially equiva-
lent quantity of lubricant passes the outlets,
means automatically controlled from the vehicle
for initiating discharge of said pump at intervals
corresponding approximately to the requirements
of the bearings during many miles of operation,

a propulsive agency associated with said pump.

exerting substantially predetermined force, a pip-

“ing system supplied from said pump and leading

to the bearings to be lubricated, flow controlling
obstructions near the outlets of said system, so
correlated with the propulsive agency of said
pump as to substantially retard free pump dis-
charge and to cause said discharge to occur
slowly, and pressure opened valve means near
the inlet to the piping system normally closed
to prevent leak from the system during the in-
tervals between successive pump discharges.

6. A chassis lubricating system comprising a
spring discharged pump, said pump being of dis-
charge capacity in excess of the resilient capacity
of the line so that it cannot complete discharge
until a substantially equivalent quantity of lu-
bricant passes the outlets, a piping system com-~
municating ‘therewith, having flow rate control-

ling obstructed outlets so correlated with the.

pump as substantially to retard the free dis-
charge thereof, valve means at the head of the
piping line closed during the intervals between
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pump discharge and cooperating with said ob-
structions fo maintain the pipe system at all
times completely filled with oil, means actuated
by power derived in the normal operation of the
vehicle to stress the pump spring and to slowly
charge said pump preparatory to the slow dis-
charge of the pump, and means whereby the
application of pump charging power is rendered
ineffective throughout the discharge of the pump.

7. A supply installation for a chassis lubricat-
ing system comprising a lubricant tank, a spring
discharged pump communicating therewith and
having a tight-fitting piston therein, said pump
being of discharge capacity in excess of the resil-
ient capacity of the line so that it cannot complete
discharge until a substantially equivalent quan-
tity of lubricant passes the outlets, operating
mechanism for intermittently energizing said
pump, said mechanism including a rotary cam
co-acting with the pump piston to displace the
same, and a reduction transmission through
which the cam is revolved, flow controlling out-
lets of high resistance sustaining the pressure of
the pump spring throughout pump discharge, said
operating mechanism including means serving to
permit complete discharge of the pump prior to
resumption of the operative functioning of said
operating mechanism, and valve means to prevent
drainage from said supply installation during the
intervals between pump discharge.

8. A supply installation for a central chassis
lubricating system comprising a lubricant tank,
a spring discharged pump communicating there-
with and having a piston therein, means for
intermittently energizing the pump, said means
including a rotary cam coacting with the pump
piston to displace the same and a pawl and ratchet
mechanism for intermittently revolving said cam,
means controlled by the position of the parts for
setting the step by step mechanism out of opera-
tion at the end of the pump charge stroke and
setting it into operation at the end of the pump
discharge stroke, and valve means to prevent
drainage from said supply installation during the
intervals between pump discharge.

9. An automatic pump for a chassis Iubricating
system comprising a reciprocating strueture in-
cluding a piston, a cam coacting with said struc-
ture, stepping mechanism for slowly rotating said
cam, said stepping mechanism including a pawl
and ratchet, and means carried by said structure
and coacting with said pawl to displace the latter
out of engagement with the ratchet at the charg-
ing end of the piston stroke, said means actuated
by said structure upon complete discharge of the
pump to re-set the pawl into coaction with the
ratchet.

10. An automatically charged spring-dis-
charged pump comprising a piston, a yoke for
operating the latter, an operating cam coacting
with said yoke, means for rotating said cam by &
step by step.action including & pawl and ratchet,

80

85

90

95

130

105

119

115

225

130 -

135

and pawl controlling linkage coacting with said .

yoke and with said cam, said linkage being re-
leased by said cam at the end of the-charging
operation thereof to disengage the pawl from the
ratchet, and operated by the yoke at the comple-
tion of pump discharge to effect re-setting of the
pawl into coaction with the ratchet.

11. In a pump operating mechanism, the com-
bination of a pump piston, a yoke through which
the piston is operated, a cam coacting with the
yoke, stepping mechanism for operating the cam
including a pawl and ratchet, pawl controlling
linkage coacting with the yoke and with the cam
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cooperating with the cam during the rotation of
the latter to maintain the pawl in operative posi-
tion, a spring unstressed automatically to shift
the -linkage when the cam reaches the end of
its lifting course, thereby effecting displacement
of the pawl from operative position with respect
to the ratchet, and stressed again by coaction of
the yoke with the cam at the end of the descend-
ing stroke of the piston, thereby permitting the
pawl to re-engage the ratchet for a subsequent
operation. ]

12. In a mechanism for automatically charg-
ing a pump, the combination of a fixed bracket
at an‘end of the pump, a pump piston extending
through the base of said bracket, a yoke at the
upper end of said pump piston, a rotary cam
rotatably mounted between the arms of said yoke,
a cam follower carried between the arms of said
yoke and contacting said cam and means for
intermittently driving said cam, said means com-
prising a ratchet wheel rotatably mounted near
one of the arms of said bracket, a pinion rotata-
ble with said ratchet wheel, a gear meshing with
said pinion, an axle therefor extending trans-
versely between the arms of said bracket, a pinion
on said axle near the arm of said bracket oppo-
site said gear and a gear meshing with said pinion,
said cam mounted coaxially of and rotatable with
said latter gear.

13. A transmission for charging a chassis lubri-
cating pump by a step by step action, said trans-
mission including a rotary cam connected to the

pump piston for moving the same in a charging’

direction, a ratchet wheel concentric with said
cam, a pawl for stepping said ratchet, a rotary
cam for operating said pawl once for each revolu-
tion thereof, a second ratchet wheel for operat-
ing said latter cam, a pawl for operating said
latter ratchet wheel, and means for intermittent-
ly operating said pawl.

14. In a chassis Iubricating pump, the combi-
nation of a tank, a spring-discharged pump com-
municating therewith, means for intermittently

" applying energy to charge said pump by a step
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by step action, transmission means through which
the energy is applied to the pump piston, said
transmission means including a rotary pump-pis-
ton lifting cam, reduction mechanism through
which said cam is operated, a cam follower con-
nected to the piston and supporting means for
the cam to permit rotary back lash thereof, there-
by to permit said cam to recede free from fric-

tional engagement with the follower at the end

of the charging stroke.

15. In a central chassis lubricating system ac-
tuated by a spring shackle, the combination of a
spring discharged pump, distributing piping sup-
plied therefrom, reduction mechanism through
which said pump is charged by an intermittent
step by step action and linkage connecting a
moving part of said spring shackle with said re-
duction mechanism to operate the latier.

16. In a chassis lubricating system actuated
from the spring shackle, the combination of a
spring discharged pump, a distributing piping
supplied therefrom and step by step reduction
mechanism for charging said pump including a
depending operating link, a link on said spring
shackle with an upstanding arm and a substan-
tially horizontal pitman pivotally connecting the

- end of said upstanding arm to the end of said

17. K pump charging mechanism comprising a
rotary cam, stepping mechanism for intermit-
tently rotating the same to displace a pump pis-

1,976,247 .

ton to charged position, means movable by the
piston for automatically disabling the stepping
mechanism at the end of the charging stroke
and means coacting with the piston member for
automatically re-setting the stepping mechanism
to operative relation upon complete discharge of
the pump.

18. A combined tank and pump, said pump
comprising a cylinder element, a piston therein,
a piston rod protruding from the top of the tank,
means for intermittently 'raising‘sa‘id piston in-
cluding a cam, a pawl ahd ratchet mechanism
for intermittently rotating said cam, a yoke at
the upper end of said piston and a cam follower
carried by said yoke interconnected with said
pawl], said follower normally resting on said cam,
and released by the cam upon completion of the
pump lifting stroke thereof to displace the pawl
from the ratchet and thereby to prevent opera-
tion of the cam, and said cam serving as a stop
for the follower to limit the discharge movement
of the piston and to effect return of the pawl for
re-engagement with the ratchet.

19. An automatic pump for a central chassis
lubricating system comprising a piston rod, a 300
U-shaped supporting bracket extending there-
above, reduction gearing and a cam driven there-
from coacting with said rod to operate said pump,
both mounted between and along the sides of said
bracket, a ratchet wheel for driving said reduc-
tion gearing and disposed at one side of the
bracket, a pawl for operating said ratchet wheel,
a. pair of arms pivoted at the exterior of said
bracket, one of said arms mounting said pawl,
a weight mounted between the free ends of said 139
arms and a coil spring sustaining said weight.

20. The combination with a mechanism com-
prising movable parts and bearings to be lubri-
cated, of means for lubricating said bearings com-
prising a fitting secured to each bearing and hav-
ing a passageway therethrough, the resistance
of which is large as compared with the resistance
of one of said bearings, a single conduit for sup-
plying lubricant to said fittings, said conduit
having a branch leading to each of said fittings, 199
means for supplying . lubricant to said conduit
comprising a reciprocating pump actuated by the
movement of one of said movable parts, said
pump including means for accumulating enérgy
over a period of time and then expending said 1935
accumulated energy for forcing lubricant from
said pump, said pump being of discharge ca-
pacity in excess of the resilient capacity of the
line so that it cannot complete discharge until
a substantially equivalent quantity of lubricant 330
passes the outlets, and means for preventing re-
turn flow of lubricant through said conduit,
the capacity of the pump and the frequency of
its charges being proportioned to cause inter-
mittent pressures substantially spaced in time to 135
be transmitted to said fittings.

21. The combination with a mechanism com-
prising movable parts and bearings to be lubri-
cated, of means for lubricating said bearings com-
prising a fitting secured to each bearing and 140
having a passageway therethrough, the resistance
of ‘which is large as compared with the resist-
ance of one of said bearings, a single conduit
for supplying lubricant to said fittings, said
conduit having a branch leading fto each of
said fittings, means for supplying lubricant to
said conduit comprising a reciprocating pump
actuated by the movement of one of said mov-
able parts, said pump including & plunger and 150
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means for driving said plunger with a slow in-
take stroke and a quick discharge stroke and
means for preventing return flow of lubricant
through said conduit, the capacity of the pump
and the frequency of its charges being propor-
tioned to cause intermittent pressures substan-
tially spaced in time to be transmitted to said
fittings said pump being of discharge capacity in
excess of the resilient capacity of the line so that
it cannot complete discharge until a substantial-
ly equivalent quantity of lubricant passes the
outlets.

22. In combination with an automotive vehicle,
a chassis lubricating system comprising a spring
discharged pump, a piping system communicating
therewith having flow controlling outlets so cor-
related with the pump as to substantially retard
free discharge thereof, said pump being of dis-
charge capacity in excess of the resilient capacity
of the line so that it cannot complete discharge
until a substantially equivalent quantity of lu=
bricant passes the outlets, and means actuated
by the power derived in the normal operation of
the vehicle to stress the pump spring and charge
the pump preparatory to the retarded discharge
thereof said last mentioned means comprising a

lifting cam with a long dwell whereby applica--

tion of the pump charging and spring energizing
power is rendered ineffective during said retarded
discharge.

23. In combination with an automotive vehicle,
a chassis lubricating system comprising a spring
discharged pump, a piping system communicat-

- ing therewith having flow controlling outlets so

correlated with the pump as to substantially re-
tard free discharge thereof, said pump being of
discharge capacity in excess of the:resilient ca-
pacity of the line so that it cannot complete
discharge until a substantially equivalent quan-
tity of lubricant passes the outlets, and means
actuated by power derived in the normal opera-
tion of the vehicle to stress the pump spring and
charge the pump preparatory to the retarded dis-
charge thereof, said last mentioned means com-
prising a lifting cam with a drop, a follower co-
acting- with said cam and means permitting a
slight reverse movement of said cam during
movement of said follower over said drop.

24. In combination with an automotive vehicle,
a chassis lubricating system comprising a spring
discharged pump, a piping system communicat~
ing therewith having flow controlling outlets so
correlated with the pump as to substantially
retard free discharge thereof, said pump being
of discharge capacity in excess of the resilient
capacity of the line so that it cannot complete
discharge until a substantially equivalent quan-
tity of lubricant passes the outlets, and means
actuated by said power derived in the normal
operation of the vehicle to stress the pump spring
and charge the pump preparatory to the retarded
discharge thereof, said last mentioned means
comprlsmg a lifting cam and means for disengag-
ing the power from said llftmg cam during the
retarded discharge. §

25, In combination with an automotive vehicle,
a chassis lubricating system comprising a spring
discharged pump, a. piping system communicat-
ing therewith having flow controlling outlets so
correlated with the pump as to substantially re-

tard free discharge thereof, said pump being of
discharge capacity in excess of the resilient ca-
pacity of the line so that it cannot complete
discharge until a substantially equivalent quan-
tity of lubricant passes the outlets, and means
actuated by said power derived in the normal
operation of the vehicle to stress the pump spring
and charge the pump preparatory to the retarded
discharge thereof, said last mentioned means com-
prising a ratchet and means for disengaging said
ratchet from said power source during said re-
tarded discharge.

26. A chassis lubricating system for a vehicle
with spring shackles including a pump with a
piston, and means for intermittently energizing
said pump by a step by step action from said
vehicle, said pump energizing mechanism includ-
ing a rotary cam operatively connected to the

- pump piston, a pawl and ratchet mechanism for

actuating the cam and linkage connecting said
ratchet mechanism with said spring shackles, said
system including a branched piping arrangement
with a plurality of drip plug outlets to the chassis
bearings to be lubricated and said pump being of

. discharge capacity in excess of the resilient ca-

pacity of the piping arrangement so that it can-
not compiete discharge until a substantially equiv-
alent quantity of lubricant passes the outlets.
27. In a lubricating system for the chassis of
the vehicle, the combination of a source of pres-
sure comprising a reciprocating spring-returned

piston pump for feeding lubricant into said sys-

tem and means controlled from a part of the ve-
hicle performing an oscillating movement in the
normal operation of the vehicle, and reciprocat-
ing actuating means actuated by a direct me-
chanical connection with said oscillating means
to effect successive charging strokes of said pis-
ton, simultaneously stressing said spring and then
at the end of said charging stroke effecting re-
lease of said spring, whereby a discharging stroke
is caused, said discharging resulting in a periodi-
cal emission of a definite charge of lubricant,
said system including a branched piping arrange-
ment with a plurality of drip plug outlets to the
chassis bearings to be lubricated and said pump
being of discharge capacity in excess of the re-
silient capacity of the piping arrangement so that
it cannot complete discharge until a substantially
equivalent quantity of lubricant passes the out-
lets.

28. An automatic pump arrangement for a cen-
tral chassis lubricating system, comprising a res-
ervoir, a cover for the reservoir, a pump, a piston

. rod, a supporting bracket with spaced arms ex-

tending above said cover, a cam carried in said
bracket and coacting with said rod to operate
said pump, and a reduction mechanism includ-
ing reducing gear wheels, a ratchet wheel, a pawl
for operating said ratchet wheel and a jiggle
weight mechanism for operating said pawl, said
mechanism comprising a pair of arms pivoted at
the sides of said bracket, a weight mounted upon
the free end of said arms and beyond said bracket
and a compressed coil spring between said weight
and said cover sustaining said weight, said
ratchet wheel and said gear wheels being sup-
ported in said bracket and being positioned on
opbposite sides of said cam.
JOSEPH BIJUR.
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