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Patented Mar. 19, 1935 1994,460 

By 

1,994,460 
EUBRHCATING SYSTEMIANED APPARATUS 

Joseph Bilitar, New York, N. Y., assignor to Aao 
Research Corporation, a corporation of Dela 
Ware As 

Application June 5, 1928, Serial No. 285,526 
63 (Claims. 

My present invention is concerned with central 
lubricating installations and parts thereof, of type 
useful for chassis lubrication. 

It is among the objects of the invention to pro 
vide an installation of the above character, serv 
ing to Supply clean lubricant to the chassis bear 
ings substantially continuously and automatically 
and in accordance with requirements throughout 

O 
the movement of the vehicle and by which the 
feed of lubricant to the bearings is arrested at 
other times and objectionable drainage or loss 
iron the System is avoided. 
Another object is to provide an installation of 

the above type in which, using the same grade of 
oil throughout the changing seasons and with 
out the need for any special precautions or ad 
justments, approximately the same feed to the 
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bearings is maintained without over-oiling in hot 
Weather or underoiling in cold. 
Another object is to provide an automatically 

operating lubricant supply device or installation, 
which lends itself readily for use with a branched 
distributing and outlet control system, of the 
general type disclosed and claimed in my prior 
Patent No. 1,632,77 of June 14, 1927. 
Another object is to provide a supply installa 

tion for feeding lubricant under pressure at sub 
stantially uniform rate into the distributing pip 
ing, said installation being wholly apart from the 
revolving mechanism of the engine or vehicle, yet 
functioning in the course of normal vehicle op 
eration by impulses automatically applied thereto 
Without the exercise of conscious attention on the 
part of the operator. 
Another object is to provide a supply installa 

tion of the above type, embodying a pump guard 
ed by efficient filtering means and readily ad 
justable in effective volume and in which the full 
pump pressure is rendered available for applica 
tion to the distributing system. 
Another object is to provide a supply-installa 

tion of the above type, wholly devoid of reduction 
gearing or other complicated mechanism, for eff 
ciently utilizing energy derived by the usual vi 
bration of the vehicle in normal operation there 
of, to feed lubricant at the required rate under pres3ure, without objectionable increase of lubri 
cation due to the greater vibration in operation 

50 

55 

on rough roads or at high speeds. . . . - 
According to the invention, the supply device 

embodies a force pump by which successive small 
charges of lubricant are forced at short intervals, 
to a distributing piping system of the character 
referred to, having highly restricted calibrated 
outlets. The pipe line is thus maintained under 

'hicle spring or shackle. 

(Ch. 84-7) 
pressure, by which the lubricant is forced through 
the restricted outlets in proportions determined 
by their ratings. 
in the viscosity of the oil due to temperature 
changes, the feed to the bearings is maintained 
relatively constant and is determined by the Wol 
ume delivered by the pump. In summer, the oil 
being fluid, escapes through the outlets without 
giving rise to much back pressure. As the vis 
cosity of the oil increases, the escape through 
the outlets is accompanied by a rise in back pres 
sure, until in cold weather, the maximum pres 
sure attained in the pipe line might be 100 tirees 
as great as that prevailing in the line in Sunner. 
The pump is preferably embodied in & Laitary 

structure at the bottom of a lubricant reservoir 
and may be either of the plunger or of the dial 
phragm type. 

in the former type of construction, a plunger 
of small diameter is used, so that by the appli 
cation of a small operating force thereto, the 
pressure exerted in the piping systern Eray be 
caused to rise to a hundred pounds Or ?hore per 
square inch, sufficient to maintain the constancy 
of emission when the oil has become quite viscouis 
in cold weather. Where a pump of the dia 
phragan type is used of an area, say in the order 
of one square inch, equivalent high pressures are 
exerted by applying the sonal actuating force 
at the end of a lever having a long power artin 
and an extremely short work arm. Among various sources of power for pump actu 
ation, I have shown modes of utilizing vioratory 
energy developed in vehicle travel. The vires 
tory impulses may be applied to the pump from 
an associated oscillating or swinging Imass set 
into notion under the vibration of the moving Wear 
hicle, or by direct mechanical connection of the 
pump to a vibrating part, such as the axle, ve 

A pump of minute ef 
fective volume is employed to give the proper 
charge under the high periodic frequency in 
posed by the vibrating operating agency. A feature of the invention is the oscillatory s 

5 or jiggling operating mass mounted to strike a 
part connected with the pump for operating the 
latter in one stroke thereof, and to apply its 
weight for effecting the return stroke of the pump, 
through a resilient body, such as a coil spring, 
which preferably carries the mass. The jiggling 

In spite of the enormous change 
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mass has an amplitude of vibration, considerably 
in excess of the stroke of the pump operating 
element actuated thereby. Appropriate, prefer 
ably adjustable stops are provided for the latter, 
so that the full stroke thereof is exercised even in 
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and no excessive lubrication occurs in propulsion 
over rough roads. R - 

Preferably the pump discharge is effected by 
the weight stroke of the mass, and the charging 
stroke by the swing of said mass in opposite di 
rection. Due to the use of a long tightly fitting 
pump piston, and the relative speed of the up 
stroke thereof, leakage past the piston is negli 
gible in comparison to the suction applied, so that 
the use of an inlet check valve and a dense filter 
interposed in the course of oil-flow from the 
reservoir to the pump is feasible. - 
The operating mass may be mounted for re 

ciprocation along the pump rod. The access of 
chassis lubricant to the bearing surface of the 
oscillating mass and subsequent drying of the oil 
or deposit of dust, tends to damp the free vibra 
tion of the mass. Even though mounted ex 
teriorly of the reservoir, the mass is protected 
by appropriate barriers to prevent oil creeping 
thereto from the reservoir. Alternatively the 
mass may be completely enclosed in a larger-lu 
bricant tight casing, of length sufficient to per 
mit the oscillating movement of the mass there 
Within, said casing with its enclosed mass being 
mounted wherever convenient, preferably within 
the lubricant reservoir. 
In another application, the operating mass may 

be affixed relative to a leaf spring, thereby swing 
ing without the use of a sliding or rocking bear 
ing. In the accompanying drawings in which are 
shown one or more of various possible embodi 
ments of the several features of the invention:- 

Fig. 1 is a side elevation of one form of auto mobile chassis installation, indicating diagram 
matically the position of the reservoir and the 
outlets, - 
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in section, 
70 

Fig. 2 is a cross-sectional view on a larger 
, Scale of a preferred form of drip plug or other controlling outlet, 

Fig. 3 is a view similar to Fig. 1 showing an 
other arrangement of chassis installation, 

Fig. 4 is a cross-sectional view showing a de 
sirable form of outlet or drip plug suitable for 
the embodiment of Fig. 3, 

Fig. 5 is a view in longitudinal cross-section 
showing a reverse drip plug for the embodiment of Fig. 3, 
- Fig.6 is a fragmentary detail showing a mount 

for a reverse drip plug, 
Fig. 7 is a fragmentary detail section on a 

larger scale showing an alternative construction 
of restriction pipe, ... -- 

Fig. 8 is a view in longitudinal cross-section of 
a preferred form of automatic lubricant reservoir, 

Fig. 8a is a detail section on line 8a-8a of Fig. 8, - 
Fig. 9 is a view intransverse cross-section taken 

on line 9-9 of Fig. 8, V 
Fig. 10 is a fragmentary detail view in trans 

verse cross-section taken on line 10-10 of Fig. 9, 
Fig. 11 is a view similar to Fig. 8 of an alter 

native embodiment, * . . . r 
Fig. 12 is a top plan view of the embodiment 

of Fig. 11 with parts broken away and shown 

Fig. 13 is a view similar 
e ent, 

Fig. 14 is a fragmentary sectional view on a 
to Fig. 1 of another 

greatly enlarged scale of a further alternative embodiment, 
75 

Fig. 15 is a bottom plan view of the embodi 
ment of Fig. 14, - 

Figs. 17 and 18, 

1,994,460 
x normal operation of the vehicle on smooth roads Fig. 16 is a sectional view taken on line 16-16 

of Fig. 14, 
Fig. 16a is a detail section on a larger scale 

taken on line 16a-16a of Fig. 16, 
Fig. 17 is a view in vertical section of another 

embodiment, . A. 
Fig. 18 is a rear elevation of the embodiment 

of Fig. 17 with parts broken away and in section, 
Fig. 19 is a top plan of the embodiment of 

Fig.20 is a view in longitudinal cross-section 
of a still further embodiment of the invention, 

Fig. 21 is a sectional detail. On line 21-21 of Fig. 20, and; 
Fig. 22 is a detail section on line 22-22 of Fig. 20. 
Referring now to the drawings, I have shown 

diagrammatically at Fig. 1, the elevation of a 
motor vehicle embodying chassis bearings at sub 
stantial differences of level, the knuckle bearing. 
20 or rear torque arm bearing 20, for instance, 
being at lowest level and the shacklebearing 21', 
the fan bearing 212 and the water pump bearing 
21, for instance, being at various levels from 12 
inches to 2 or 3 feet higher. The piping system 22 
has an inlet 23 which may be at the dashboard D . 
and leads along structure of the vehicle to various 
bearings thereof. To prevent the drainage of 
lubricant through a lower bearing while the ve 
hicle is idle, with the concomitant entry of air 
at a higher bearing, relief or check valves are 
provided on the drip plug outlets P. While drip 
plugs, such as those of my prior Patent No. 1632,- 
772 are suitable, I have shown an improved drip 
plug construction, which will now be but briefly 
described, since it is not claimed herein. 
The drip plug comprises a fitting 24 with a 

threaded end 25 for application at the bearing. 
High resistance to flow is determined by a pin 26 
nearly filling a longitudinal bore in the fitting. A 
valve 27 preferably at the outlet is pressed against 
its seat by a spring 28 which reacts against a cup 
29. A strainer plug 30 of wool felt at the inlet of 
the fitting, provided with a backing 31 of wire. 
mesh, intercepts any solid particles that might 
otherwise become lodged at the valve seat or in 
the restriction crevice determined by the pin. A 
suitable compression coupling C serves for con 
nection of the pipe end to the drip plug. The di 
ameter of the pin determines the rating of the 
fitting, and in operation, the drip plugs, accord 
ingly, proportion the distribution to the bearings under operating pressure. 
At the inlet to the pipe System, I have dia 

grammatically indicated a source of lubricant and 
pressure R which may be of any of a wide variety 
of special constructions, illustrative examples of 
which, are lindicated in FigS. 8 to 22 of the draw 
ings to be hereinafter described. 

In Fig. 3 I have illustratively shown a type of 
chassis in which the difference in level between 
various bearings 20, 21', etc. is quite little, in 
the -order of but a few inches. For the lubri 
cation of such installation, using the heavy lubri 
cating oil found most suitable for the purpose and 
with substantial restriction of the drip plugs, the 
leakage of those of the drip plugs at nearly a con 
stant level is either entirely eliminated or reduced 
to negligible proportions, even though such drip 
plugs be devoid of check or relief valves. Ac 
cordingly, the drip plugs, one of which is illus 
tratively, shown in Fig. 4, may be and preferably 
are devoid of the valves shown in Fig. 2. The drip 
plug fitting 33 in this relation is provided with a 
metering pin 34 headed as at 35 to be maintained 
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( 1,994,460 
bearing, may be in the length of the riser conduit, in place within the bore therefor, through the en 

tire length of which the pin preferably extends, 
as shown. A strainer plug 36 is provided as in 
the embodiment of Fig. 2. The strainer thus not 
only prevents the crevice determined by the pin 
from clogging, but keeps the pin in place. 
This satisfactory operation would however be 

impaired by lcading lubricant from the system to 
one or more special bearings at level materially 
different from that of the majority of the bear 
ings. 

If for instance the elevated fan bearing f is 
lubricated from the system, through a valveless 
drip plug as in Fig. 4, the head of lubricant in the 
riser leading thereto might be sufficient to cause 
slow leak or drainage through some or all of the 
lower bearings, with consequent loss of lubricant, 
and disturbance in flow division thereafter. 
On the other hand, a system including a drip 

plug of the type shown in Fig. 2 at the one ele 
vated bearing and drip plugs of the type of Fig. 4 
at the various other bearings at lower level, Would 
be apt to become deranged, since an imperfection 
in the elevated drip plug valve, might permit en 
try of air thereat, with resultant drainage, from 
therebelow. In such system, moreover, even 
though the special valve or valves thereof, be en 
tirely operative, lubrication of the higher bearing 
would occur only if pressure first built up in the 
distributing System to a valve, at least Sufficient 
to open said valve. This would result in unre 
liable lubrication of the elevated bearing unless 
pressure were applied, at least sufficient to open 
Said valve and this is inconsistent with the use 
of low pressures in warm weather, as hereinafter 
described. 
According to my invention, a check valve of the 

loose or floating type is preferably disposed at the 
Vehicle frame in the line to the bearing at Special 
level, so that before any air could pass said valve 
into the parts of the system therebelow, all of the 
column of lubricant beyond said valve would first 
have to be sucked therepast. 

Specifically, have shown a fitting 250 having a 
pipe-thread nipple 25 screwed into a socket 252 
of a junction J which is bolted at 253 to the in 
terior of the channel frame F, and has pipe termi 
inal sockets 254 of smaller diameter, to which the 
respective pipe segments 22' and 22 of the main 
are connected. The fitting 250 has a cylindrical 
thread 255 at the outer end to which the lower 
extremity of the riser conduit 256 is coupled. 
This coupling connection may be of the same con 
struction as that of Fig. 2, including the hardened 
steel sleeve C" against which the coupling sleeve 
re-acts. 2 

60 

75 

The check valve is preferably a disk 25 of 
light flexible oil-resistant material, arranged to 
rest on a seat 258 formed in the base of the 
socket 259, which accommodates the coupling 
sleeve C'. The hardened sleeve C' preferably has 
an open spider construction 260, at the inner end 
presenting a central protrusion 261 adjacent 
the valve seat and limiting the deflection of the 
valve, from its seat. In a socket at the nipple 
extremity, 251 of the drip plug, which in this case, 
is the inlet thereto, I provide a strainer, pref 
erably a felt strainer wad 262, backed by a wire 
mesh cup 263 as in Fig. 2. The strainer is kept in 
position by a hollow end plug. 264, lodged snugly 
in the strainer socket, engaging the end of the 
felt plug 262 at the periphery thereof and main 
tained in position by rolling the edge 265 of the 
fitting socket thereover. While the low restriction for the elevated 

V 

valve 257. 

or at the bearing outlet thereof, I prefer to en 
body it in the same fitting as the valve just de 
scribed. For this purpose, a calibrated restric 
tion pin 266 as in Figs. 2 and 4, may be disposed 
in a longitudinal bore of the fitting, extending 

3 

5 

between the valve 257 and the strainer 262. The 
pin has a head 267 at its lower end to prevent it 
from sliding upward and possibly injuring the 

The drip plug described, thus feeds from the 
mount therefor, outward through a delivery pipe 
leading therefrom, a direction of feed the reverse 
of that of Fig. 2. Accordingly, I have designated 
the drip plug of Fig. 5 a reverse drip plug. 
The riser conduit to the fan or other elevated 

bearing. has a very fine bore 270 shown exis 
aggerated in the drawings, thereby to reduce the 
volume of such pipe to the utmost. In a prac 
tical embodiment, it is a pipe with a bore of 
about 1.5 mm. diameter, and, therefore, an effec 
tive volume of .54 c. c. per foot of length, equal 
to about ten drops of the preferred chassis lubri 
cant when at room temperature. 
In practice, the pipe lines are all completely 

filled with lubricant before the vehicle leaves 
the factory. Should the riser pipe become in 
jured and have to be replaced in vehicle use, such 
empty riser, by reason of its very small volume, 
would promptly fill with lubricant, which would 
then reach the bearing, following drip plug dis 
charge, after but a short period of vehicle use. 
The small bore of pipe 256 in view of its Sub 
stantial length, affords a considerable resistance 
to fioW, and the flow retarding effect thereof can 
be readily compensated for by selection of a drip 
plug restriction of appropriate rating. 

Instead of a pipe of small diameter, as shown 
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in Fig. 5, equivalent small volume would be at 
tained by the riser pipe 271 of larger diameter, 
filled with a snugly fitting core 272 of twisted 
strands of wire or cord as indicated for instance 
in Fig. 7, the effective volume being determined 
by the interstices between the wire filler and the 
pipe bore. . In operation, any tendency of the distributing 
system to leak through one or more of the outlets 
thereof, would result in corresponding tension on 
the light valve-257, which would thus be urged to 
its seat 258. The valve 257 is submerged in oil by 
the substantial length or column of lubricant 
-thereabove, thereby providing not only an oil seal 
but a substantial head of oil resting upon and 
tending to seat the valve. Substantially, all of 
the lubricant. within the length of the riser pipe 
would have to be drawn past the valve, by the 
suction engendered in an incipient leak, before 
air could enter and this is practically precluded, 
so that leak is inhibited. The oil, moreover, 
tends to stay in the riser pipe due to the capil 
larity of its small effective bore. 
The principle of the system shownoin Figs. 3 

to 7 is, of course, applicable in relations in which 
more than one isolated bearing is at a level sub 
stantially different, either higher or lower, than 
that of the majority of the bearings, and in 
which some bearing is higher and another bear 
ing is lower than the remainder of the bearings, 
the check valve being in each instance, prefer 
ably disposed at the inlet end of the conduit 
leading to the higher or to the lower bearing, as 
the case may be. - 

In Figs. 8, 9 and 10 of the drawings, is shown 
a lubricant supply installation, embodying a 
pump of the jiggle-mass operated type. The 
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4. 
reservoir R has base and cover sections 40 and 41 
Soldered together at their rims. In the bottom of 
the reservoir is mounted a lubricant pump unit 
comprising a casting, forging or machined piece 

5 42 threaded at 43 into a collar 44 extending 
through and soldered into the base of the res 
ervoir. A central upstanding boss 45 of Said 
unit constitutes the cylinder of a small-diameter 
pump having a close fitting metal pin plunger 46 
longitudinally therethrough, connected by a ball 
and socket joint 47 to a vertical pump operating 
rod 48 guided at its lower end in a corresponding 
bore 49 at the top of boss 45 and extending up 
ward through a guide bushing 50 in the cover of 
the reservoir. . . 
The pump rod has a collar 65 near its upper 

end riveted thereto as at 66 and this collar has 
a slide bearing in the bushing 50. 
The unit has a cage 51 for an inlet check valve 

52 retained against its seat 53 by a coil spring 54 
which reacts against a closure plug 55. A trans 

0. 

15 

20 

verse bore 56 near the lower end of the unit pro 
vides communication from the check valves to 
the lower end of the pump cylinder and also com 
municates with a check valve 57 similar to valve 
52 but arranged to open under pump pressure, in 
order to establish communication with the outlet 
23 which leads to a piping system which is shown 
in Figs. 1 to 4. Illustratively, the outlet valve 57 

30 extends in a horizontal cage and the outlet 23 
extends through the bottom of the unit. 

25 

The operating parts are protected from dirt or 
other solid particles in the oil by a filter ring 58 
preferably of dense wool felt encircling the pump 

35 boss 45 and lodged within an annular basin in the 
unit and above the valves 52 and 57. The outer 
periphery of the felt ring is pressed by a split 
ring 59 against a unitary peripheral ledge 60 in 
the unit. The inner periphery of the felt ring is 
similarly pressed inward by a split ring 61 about 
the boss 45. The entire area of the felt is main 
tained effective for filtering purposes, by means of 
a backing sheet 62 of wire mesh, provided with 
appropriate spacing ridges 63. For effective ap 

40 

59 and 61, washers 64 of metal are pressed there 
by into the upper face of the felt. . " - 

In the construction shown, the jiggling in 
strumentality comprises a metal plate 67 'secured 
to collar 65 preferably by flanging over the up 
per edge of said collar thereagainst. To the up 
standing outer edge 68, of plate 67 is bolted at 
69 the lower end of an upstanding leaf spring 
70, to the upper end of which is bolted at 71 the 
downturned edge 72 of a second horizontal metal 
plate 73. An inertia mass 74 is secured by screws 
75 against the lower face of plate 73 and at the 
outer end thereof. This mass, as shown, com 
prises a metal block 4 having a pair of inte 

60 gral heel pieces 76 straddling the upper end of 
the rod 48 and adapted to engage at their upper 
faces, a nut adjustably threaded upon the ex 
tremity of the pump rod 48. Plate 73 is bifur 
cated to provide a slot 78 through which adjust 
ment of the nut may, be conveniently effected. A 
coil spring 79 encircing the rod 48 is preferably 
interposed between the mass and the nut to ease 
the shock in the upward stroke of the mass and 
an upturned leaf spring 80 in plate 67 similarly 

70 eases the shock of the downward stroke of the 

65 

mass 74. The mass and the yielding mount 
therefor, preferably occupy a generally rectan 
gular space and are enclosed in a corresponding 
rectangular box or cover 81 diametrically across 

75 the top of the reservoir and bolted thereto at 82. 

plication of the pressure, through the split rings 

fect due to road inequalities, I arrange that the 
Small bumps occurring at frequent intervals on 

1994,460 
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The filling neck for the reservoir is disposed, 
as shown, laterally of the operating box 81, at 
an oval aperture in the cover 41. The neck Com 
prises a specially shaped fitting 83 soldered into . 
the aperture and widened at 84 to provide a cir 
cular filling opening which may be closed by a 
removable, cover cap 85. 
A bolt 86 through the casing top extends 

through a somewhat larger aperture 87 in the 
plate 67 and has a stop nut 88 thereover, for lim- 0 
iting the rise of the plate 67 preferably to a 
Stroke in the order of s inch. With a pump 
plunger of Gs inch diameter, the effective pump 
charge Would thus be in the order of about one 

5 

drop. By adjustment of nuts 88, the length of 15 
the pump stroke may be adjusted. To prevent 
Small pivotal displacement of the plate 87 and 
the jiggle mass assembly, about the rod 48, a 
stud 89 in the top of the case extends into a cor 
responding Small hole in the plate 8 near one of 20 
the ends thereof, as shown. - 

In the operation of the vehicle over ordinary 
roads, smooth or otherwise, the mass 74 will os cillate continuously with the flexure of the leaf 
Spring 70. In an upward stroke of sufficient am 25 
plitude, the heels 76 of the mass will lift the 
pump piston rod 48 through the nut 77 and the 
interposed spring 79. With the rod 48 will rise 
the collar 65 which is riveted thereto. The entire 
yoke made up of the plates 67 and 73 and the 30 
intervening leaf spring 79 is thus raised until 
it is arrested by the impact of plate 67 thereof 
against nut 88. The pump piston is thereby cor 
respondingly raised and draws in a correspond 
ing minute charge of lubricant past the filter 58, 35 and the inlet valve 52. 
The weight of the mass 74 and the inertia in 

its downward swing under the return of the 
stressed leaf spring 70 tend to propel the pump 
rod downward and to discharge the pump until 40 
the collar 65 has reseated on bushing 50, as 
shown in Fig. 8. Any lubricant within the up 
per part of the boss 45, will pass back into the 
reservoir through ports 45’ and only the lubri 
cant in the small diameter bore for plunger 46 45 
is forced into the pipe line. - 
To prevent sticking of collar 65 against bushing 

50, the collar is undercut at its lower face, and 
the flange thus formed is interrupted to provide 
illustratively three lugs 65' upon which the collar 50 
Seats in the bushing. - 
The pump operating device has no bearings to 

Wear or to require lubrication. Thus, the mass 
is so sensitively supported, that it will oscillate 
through a substantial stroke much greater than 55 
that to which the pump plunger is limited. In 
the up-stroke, momentum is, accordingly, accu 
mulated in the mass, before the impulse thereof 
is applied to the plunger rod, and in the down 
stroke, the resilience of the spring assists the 60 
Weight of the mass to similarly enhance the ef 
fectiveness of the pump discharge stroke. 

In order to minimize variation in pumping ef 
5. 

a good road should as nearly as possible be as 
effective to cause upstrokes of the piston as are 
the larger bumps of a bad road. By arranging . 
that the mass 74 should be sensitive and by lim- to 
iting the maximum stroke of the pump to a very 
Small lift, such small lift will occur with consid 
erable frequency even on smooth roads. where 
the upward swing of the vehicle happens to coin 
cide with the upward swing of the mass, the mo-'75 
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mentum imparted to the latter is sufficient to lift 
the piston. 
The amplitude of vibration of the sensitive mass 

is considerable even when the vehicle is moving 
5 slowly along a Smooth and level road, more than 

s 

O 

5 

0 

10 

sufficient to cause the limited short stroke of the 
pump. On rough roads and at greater speeds, 
the mass may swing through a path of Wider an 
plitude, but the pump stroke may be neither 
longernor much more frequent. Only the cush 
ioned impact of the mass against spring 79 and 
spring 80 will be increased. 
Were the mass rigidly attached to the plunger 

rod, there would be little or no lubrication, as 
"no effective oscillation would occur on smooth 
roads. On rougher roads, lubrication would be 
spasmodic and irregular and occur substantially 
only when the mass is jounced up, as a Conse 
quence of travel over a rut. 
The pump plunger being of minute diameter, 

say is inch, or of a cross-sectional area, roughly 
.004 Square inches, a weight of only one pound 
will produce a pressure of 250 pounds per square 
inch upon the oil-filled pipe line, assuming. that 
the Substantially oil-filled pipe system and the 
drip plugs impose such high resistance to the lu 
bricant flow as to permit that pressure to be de 
veloped. 

Due to the use of a long tightly fitting pump 
piston and the relative speed of the up-stroke 
thereof, leakage past the piston is negligible, and 
the suction is effectively applied to open valve 52 
and to flex the filter 58. The mass functions 
throughout in effecting pump discharge, except 
only for the relatively short intervals during 
which the quickly executed suction strokes occur. 
Where the same grade of pil ris employed, 

throughout the year, its viscosity in severe win 
ter weather is likely to be at least 100 times as 
great as in normal summer heat. With the use 
of a pump, such as that just described, which 
forces frequent small charges, in the order of a 
drop or less, of lubricant into the system, the 
pressure in the pipe line will vary in a direct ratio. 
with increase in resistance to flow of the oil. 
With highly viscous oil, as in severe winter 
weather, the pressure will rise to a value in the 
order of 100 times as great as when the oil is of 
low viscosity. Accordingly, the range of pressure 
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in the system may be from 0.5 to 3 pounds in 
warm summer weather to 50 to 500 pounds in 
winter. In the system of Figs. 3 and 4, where 
no relief valves are employed, the effective pres 
sure at each outlet will depend closely on the re 
sistance or viscosity of the oil. In the system of 
Figs. 1 and 2, embodying relief valves, the lat 
ter should seat under light pressure, sufficient 
both to prevent ingress of air and to prevent es 
cape of lubricant under the relatively small dif 
ferences of head usually found. With the pump 
capacity suitable to the bearings, the restric 
tion of the drip plugs should be such that even 
with the thinnest oil provided, the pressure in 
the pipeline should materially exceed that seat 
ing the valves. & : - 
Even though the system be operated for pro 

longed periods, with an empty reservoir, the 
pump would not force air into the pipe system, 
since air would readily leak about the packing 

apprise the user of the need for refilling the 

r 

less pump plunger, back into the reservoir. Pref 
erably, a visible or 'audible signal is provided to 

reservoir. - In the modifiei form of Figs. 11 and 12 is. 
shown a pump unit in which the lubricant is 

5 
drawn upward past the filter disk 90. The lat 
ter is pressed against a shoulder 9 in the lower 
face of the pump unit 92, by means of the flange 
94 of a closure cap 93, which compresses the rim 
of the felt 90.- The intake valve 95 is arranged 
above the filter and immediately below the pump 
plunger 96 while the outlet valve extends later 
ally therefron as at 97. The pump plunger 96 
protrudes above the cylinder boss 98' therefor, SO 
that no enlarged bore for the plunger rod 103 
is required in said boss. r 
The lubricant is admitted from the reservoir 

R" to a cavity 98 within the closure plug and 
below the felt strainer, by way of a well or pas 
Sage 99 communicating through ports 100 inne 
diately below the felt, to an annular space 101. 
about the flange 94, which latter has a plurality 
of perforations 102 through which the lubricant 
enters the cavity 98. In the Suction stroke of the 
pump, lubricant is, accordingly, drawn upward 
past the Strainer 90 and the intake valve 95 into 
the pump cylinder. The arrangement of filter 
disclosed, has the advantage that dirt or sedi 
ment intercepted by the lower. Surface thereof, 
will drop therefrom into the bottom of the plug 
93 without tending to clog the filter. The filter 
disk is conveniently removable and replaceable, 
as Will be apparent. 
In the present embodiment, I have illustrated 

another type of mass-actuating means for the 
pump. The pump piston rod 103 here extends 
through a bushing 104 in the cover of the reser 
voir and has mounted near the upper end there 
of, a hexagonal sleeve 105 of hardened steel. En-, 
circling Said rod is a metal mass 106 having bush 
ings 107 in the bore thereof, preferably also of 
hardened steel, with sliding fit on the rounded 
edges of the hexagonal sleeve. Rigidly crimped 
about the piston rod is a sheet metal ring 108, 
preferably provided with a few circularly ar 
ranged dents 109 normally resting on the upper 
flange of the bushing 104 and provided with a 
peripheral shoulder i10 for sustaining the lower 
most turn of a coil spring 111 upon the upper 
turn of which rests the flange 112 of the mass 
106, the length of which is tapered to avoid in-, 
terference with the turns of the spring. A metal 
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Washer 113 encircling the threaded outer end of 
the rod 103 is pressed by means of nuts 114 
against the upper end of the hardened hexag 
onal sleeve 105. A metal strap 115 is preferably 
Secured by Screws 116 to the top of the reservoir 
and has a central rounded screw stud 117, which 
serves as a stop for the upper end of the piston 
103. Stud 117 may be screwed inward or outward 
by turning nut 119 to adjust the 1ength of the 
pump stroke, and the lock nut 119 prevents the 
stop from shifting or loosening. Preferably a 
hood 115' held in place by nut 118 encloses the 
Oscillating mass and the strap 115 to protect 
these parts from dirt and water. . . . 
The washer 108 serves not only as the support 

60 

for the spring 111 and mass 106 and the means. 
for transmitting the impulse of said mass to the 
pump, but performs the additional function of 
preventing the creepage of oil from the piston 
rod or from the interior of the reservoir to the 
surface of the hexagon rod bearing 105. Damp 
ing of the movement of the mass due to a dust 
film adhering to the oily hexagon bearing 105 is 
thus avoided. Preferably, the bushing 104 is 
provided with a gland 120 backed by means of a cap 121 for further security in preventing the 
escape of any lubricant to the hexagon sleeve. 

70 
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A small coil spring i22, encircling the rod, above 
the washer 108, serves as a cushioning stop to 
prevent too vigorous impact of the mass there against. 
The operation is analogous to that of the em 

bodiment of Figs. 2 to 10. The mass in its up 
stroke will gain momentum, and lift the washer 
113 and with it, the piston rod 103 and the at 
tached plunger 96, until the upper end of the rod 

10 becomes arrested at the lower rounded end of the 
screw stud 117. In the return stroke, the weight 
of the mass 106 is transmitted through the spring 
111 and the washer 108 to cause the pump.96 to discharge. 
In the present embodiment, as in that previ 

ously described, the excursions of the mass are 
of range considerably wider than the stroke of 
the piston, the latter being limited by the con 
tact of the piston rod with the stop 117, at one 

20 end and by the contact of the washer 108 with 
the bushing 104 at the return. 

In the embodiment of Fig. 13 is shown a modi 
fication in which a sliding mass 125 is also em 
ployed. The latter is completely enclosed to keep 

25 chassis oil from the sliding surface, for reasons 
pointed out in the description of the embodiment 
of Figs. 8 and 9. By enclosing the mass, the 
same may be disposed within the lubricant reser 
voir R, as shown. The pump unit may be like 

30 that of Fig. 8, or that of Fig.11. 
The mass 125 has bushings 126, which in this 

case, may encircle the ordinary pump rod 122. 
The mass rests on a coil spring 128 supported 
upon the lower cup 129 of the weight enclosing 

35 casing. Cup 129 has a bushing 131 crimped 
thereto, encircling the piston rod 127 and se 
cured thereto by a rivet 132. The upper cup 130 
of the enclosure is soldered at its rim 133 to the 
lower cup 129, and also has a bushing 134 

40 crimped thereto and secured by a cross pin 135 
to the rod 127 near the upper end thereof. Pref 
erably, the lubricant tight enclosure has a small 
charge of a light lubricating oil 136, such as 
watch oil therein. , 

45 The upper end of the piston rod preferably ex 
tends through a bushing 137 crimped in place 
about the rim of a corresponding hole in the res 
ervoir cover, and enclosed within a cap 138 
screwed thereon. A nut 139 threaded upon the 50 upper extremity of the piston rod 127 is locked in 
position by a cross pin 140 and normally rests 
pon the bushing 137. 
The operation will be obvious, but it may be 

briefly noted that in its upstroke, the mass 125 
55 will contact the bushing 134 and lift the piston 

rod 127 until the upper end of the latterstrikes 
the cap 138. In the subsequent discharge stroke, 
the weight of the mass 125 reacts through the 
spring 128, cup. 129, bushing 131 and piston rod 

0 127 to depress the pump plunger, the latter stroke 
being limited by the engagement of the nut 139 
with the upper surface of the bushing 137. The 
Cap 138 is adj ble, as will be apparent to de 

- termine the of the piston stroke. 
is Inrigs. 14, 15 and 16 is shown another embodi 

ment operating on the general principle of the 
' embodiments above described, but utilizing a dia 
phrain instead of a plunger pump. The pump 
unit 140 is attached to the bottom of the oil res 

0 ervoir R and has a filter 141 with a backing 144 
of wire mesh lodged in a corresponding basin 145 
at the upper face of the unit and locked in place 
by a split ring 146. The periphery of a circular 
junip diaphragm 147 is clamped against the lower 

S edise of the unit 140 by a clamp piece 148 attached 
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the channel lever slopes so that the depth of the 

stroke limited by the engagement respectively of 

to the unit by screws 49. The inlet wave 150 is 
lodged in a corresponding axial valve cage in the 
unit 140 between the filter 141 and the diaphragm 
147, while the outlet valve 151. extends radially 
of the unit. . . . . . . 
The diaphragm 147 is centrally riveted to a 

downwardly extending rod 152, the rivet reacting 
against a pair of metal plates 153 contacting op-. 
posite faces of the diaphragm to prevent excessive! 
flexure of the central region thereof. The rod 152 
is guided in a sleeve 154 cast as an integral part 
with the annular clamp construction. 
The operating mass 155 is confined in the Outer 

cylindrical conformation 156 of a sheet metal 
channel lever 157. A disk 158 is forced into the 
lower open end of the cylindrical conformation 
and a bolt 159 through the web 160 of the chan 
nel, the mass 155 and the disk 158 maintains 
these parts as a rigid unit. As shown, the web of 

li 

2 
channel decreases toward the pivot end of the 
lever, the mount of which will be described below. 
The mass is encircled by a coil spring 161, which 

rests in a corresponding socket 162 on the thrust 
transmission or operating lever 163. The trans 
mission lever 163 has mounted at its inner end, a 
pair of gudgeon pins 164, which are supported in 
corresponding bearings 165 in the casting 148. 
The two gudgeon pins 164 are secured by anchor 
plates 166 and 167 respectively integral therewith, 
which are fastened to the operating lever 163 by 
rivets 168 extending transversely therethrough. 
The inner ends of the flank plates 157 of the mass 
carrying lever have screwed thereto as at 169 
bearing plates 170 which are mounted upon the 
outer ends of the gudgeon pins 164. . 
The pump actuating impulse is transmitted 

from the operating lever 63, to the rod 152, 
through a pair of links 171 against the sides of the 
operating lever 163 and accommodated in the 
space 172 left by the corresponding, curvature of 
the gudgeon anchor plates. The lower pivot of 
each of the links 171 at the pin 171 is but a 
small fraction of an inch (see the enlarged detail 
Fig. 16a), beyond and to the right of the center of 
the gudgeon pin 164 in order to provide a rela 
tively enormous power multiplication say of 250 
to 1, between the long work arm and the minute 
power arm of the operating lever 163." 

Preferably a bracket 173 is secured to the reser 
voir R and has a notch 174 through which the 
upper end of the mass mounting rod 159 extends, 
a nut 175 adjustably threaded at the extremity of 
the rod, limiting the downward stroke of the mass, 
while the shoulder 176 on the rod, by its engage 
ment with the bracket arm, limits the upward 
stroke of the mass. 

In operatign, while the vehicle is running, the 
mass 155 will oscillate up and down, through a 
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the flange 176 and the nut 175 with the bracket 
173. On the up stroke of the weight 155 and 
downstroke of the pump, the disk 158 strikes the 
outer end of the operating lever 163 and carries 
the latter along with it until the shoulder 178 
has struck the bracketts. In this operation, as 
is apparent, the gudgeon pins 164 of the operating 
lever 13 pivot clockwise within bearings 165 in 
Fig.16 and through the slightly eccentric mount 
of the links 171 move the pin 17 and the links 70 171 downwardly. Upon downstroke of the weight 
and upstroke of the pump, the left end of the 
lever S. noves downwardly pivoting on the pins 
164 and the pin 171 moves upwardly together 
with the links 171 until the right extreality of 75 

  



lever 63 is arrested by contact with the head of 
the adjustable screw 177. The operating lever 163 
having a ratio of say 250 to 1, the pressure exerted 
upon the diaphragm by a mass of one pound, will, 
if the drip plugs and pipe lines impose corre 
sponding resistance, rise as high as 250 pounds. 
The deflection of the diaphragm by reason of the 
correspondingly great reduction in stroke, is, 
however, so minute that the discharge is in the 
order of only about one drop, as in the other em 
bodimentS. 
In Figs. 17, 18 and 19 is shown another embodi 

ment of lubricant supply construction, operating 
on the inertia or jiggle principle. In this embodi 
ment, the operating mass construction is shown 
straddled by the reservoir mounting bracket 180, 
which may be secured by bolts 181 to the dash 
board D or other convenient support. 
The pump structure of the reservoir is substan 

tially identical with that shown in Fig. ii. How 
ever, in this case I have illustratively shown a 
smaller neck 183 requiring a smaller opening in 
the reservoir bottom than in the case of Fig. il, 
the inlet to the chamber 184 below the filter 185 
being afforded by an outwardly diverging port 186 
in a lateral plug 18 cast integral with the pump 
structure and communicating with said chamber 
184 through an angular port 188 at the outermost 
part of bore 186. 
In the present embodiment, the pump rod 189 

extends upward through a gland 190 in the top 
of the reservoir R4 and is caused to alternately rise 
and fall through impulse delivered by the mass 91. 
through an intervening transmission, which in 
cludes a horizontal bar 192 riveted to the upper 
end of the rod 189 to which is pivoted as at 193, a 
vertical pitman rod 194, the lower end of which 
is pivoted at 195 to an operating lever 196 which, 
in turn, is mounted on a pivot 197. near one end 
thereof in a lug 198 preferably blanked out from 
the bracket 180. -- 
The lever 196 has a short heel 199 between jaws 

200 on which is riveted as at 201, the end of a long 
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leaf spring 202 to the outer end of which is screwed 
as at 203, the upper face of the mass 191 there 
under. The massis bifurcated at its outer end 204 
to straddle the outer downwardly directed ex 
tremity 205 of the lever 196, which is curved into 
a hook shape as shown to clear the mass 191. As 
best shown in Fig. 18, the lever 196 extends in 
front of the leaf spring 202 and is bent as at 206to 
dispose the end thereof within the bifurcation of 
the operating mass. Preferably, the operative 
engagement between the mass and the lever is es 
tablished through a pair of rollers 207 held by 
washers 209 in place upon the reduced ends of an 
eccentric pin 208, which passes through the lever 
196. By rotary adjustment of the eccentric, the 
clearance between the weight and the rollers may 
in turn, be adjusted. . . . r 

It may be briefly noted, that in operation of 
... the vehicle, the mass 191 will oscillate up and 

through the pitman link 194 and connector 192 

down with flexure of the spring 202. In the up. 
stroke, the mass will strike the rollers 207 and 
thereby raise the lever 196 about its pivot 197 and 

I will lift the pump piston rod 189. In the gravity 
return of the mass 191 aided by the return of the spring 202 under its resiliency, a clockwise in 
pulse is applied at the heel 199 of the lever 196 to 
cause the latter to return and thereby depress the 
pump plunger through its operating stroke. 

75 

In Figs. 20, 21 and 22 shown another embod 
ment of the invention in which the operation of 
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locomotion. In this instance, however, the op 
erating mechanism is actuated from one of the ve 
hicle springs in response to flexure of the latter. 
The pump and the operating construction are 
shown of the same type as those of Figs. 14, 15 
and 16, although the details are illustratively mod 
ifled, as shown, to provide a diaphragm 215 of 
the bellows type secured to a mounting cap 216 
threaded upon the lower end of the pump unit 
217, the upper end of which rises within the res 
ervoir R and has a depression mounting the filter 
218. The operating lever 219 has bearing plates 
220 riveted thereto at 220 at one extremity there 
of into central bearing apertures in which extend 
the ends of bearing studs 22 threaded at 223 into 
the support structure 223 which is rigidly, secured 
to the pump case unit. Transmitting links 224 
are pivoted at one end to the head 215' of the bel 
lows diaphragm and at the other closely adjacent 

- 

the bearing studs 221 and to the left thereof in 
Fig. 20. The bearing plates 220 are deflected at 
225 to afford clearance for the links 224. 
The lever 219 extends, as shown, through a slot 

226 in a bracket arm. 227 affixed to the lower wall 
of the reservoir R. The ends of the slot deter 
mine the limits of the pump stroke, a coil spring 
228 normally retaining the lever near the uppe 
end of said slot. y 

Illustratively, I have shown a conventional ve 
hicle spring 229 affixed to a spring shackle 230 
mounted in a bearing 231 which may be lubri 
cated from a piping system 232, a fragment of 
which is shown supplying the upper shackle bear 
ing. Transmission between the spring and the 
outer end of the lever 219 is effected through a 
connection comprising a strap 233 securely lashed 
to one of the spring clips 234, a strong closely 
wound coil spring 235 being interposed between 
the upper end of the spring fastener and a mount 
ing bolt 236 on the lever 219. 

In operation, as the vehicle spring flexes down 
Ward, tension is transmitted through spring 235 to 
draw the lever 219 downward, stressing spring 228 
and causing corresponding minute extension or 
charging of the bellows 215. In the subsequent 
upward flexure of the vehicle spring 229, the 
outer end of the lever 219 will be raised by the 
return of spring 228, thereby drawing up the links 
224 to effect corresponding minute discharge into 
the distributing system. 
The strap 233 is preferably flexible and affords 

sufficient slack in length 233 thereof, to permit 
the ordinary Small vibrations of the vehicle spring 
without effect on the pump. Only when the flex 
ure of the spring is somewhat greater, will the 
slack be taken up and the lever 219 pulled down, 
the strong spring 235 transmitting without ap 
preciable flexure, the force required for pump op 
eration. Spring 235 will, however, flex to permit 
further downward flexure of the vehicle spring 
after the lever 219 has reached the lower end of 
the slot 226, the latter limiting the stroke of the 
pump and preventing injury thereto due to great 
flexure of the vehicle spring. -- . . 
While I have illustratively shown a pump with 

a diaphragm of the bellows type, it will be under 
stood that the construction could be embodied in 
a construction of the plunger pump type such as 
disclosed in Figs. 8 to 13 and 17 to 19 or in a 
diaphragm of the type shown in Fig. 14. . 
I claim:- . v 
1. A lubricant 

chassis lubricating system of a vehicle including a 
lubricant reservoir, arforce plunger pump unit in 

feeding installation for a central 
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the pump depends on vibration of the vehicle in the bottom thereof having a minute effective 7 



8 
volume, an inlet connection from the reservoir to 
the pump and a check valve controlling the outlet 
from the pump to the distributing system, and 
means for Operating said pump, correlated with 
the vehicle to oscillate and to reciprocate said 
pump synchronously with the oscillation thereof 
during movement of the vehicle, said pump being 
constructed to minimize leak past the operating 
part thereof, the oscillating structure of said op. 
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erating member being sufficiently rapid in the 
pump charging stroke to create an effective suc 
tion stroke for drawing lubricant in through said 
inlet connection, said pump including a pump 
block with a vertical cylindrical bore receiving 
said plunger located closely adjacent the bottom 
of said reservoir, said operating means and said 
plunger being directly operatively connected to 
gether. So that said operating means will move 
said plunger both upwardly and downwardly to 
respectively take charging and discharging 
strokes, said cylindrical bore being provided with 
a lower portion into which lubricant is sucked 
from said reservoir upon upward motion of the 
plunger and from which it is discharged upon 
downward notion of the plunger and also being 
provided with an upper portion serving as a sea 
and guide for the plunger, said operating means 
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5 lubrieating system of a 

latter in the movement thereof, 

When at rest floating in an elevated position, said 
plunger being located when at restin said bore 
With its lower end adjacent said lower portion 
9aid bore, said operating means in its recipro 
cation above and below said at rest floating po 
Sition having a substantially greater movement 

in the effective movement and stroke of the plunger in charging and discharging, said plunger 
making one charging stroke for each Complete 
PWF stroke of the operating means and one 

discharging stroke for each complete downward 
stroke of the operating means, said plunger dur 
ing its effective charging and discharging strokes 
moving upwardly and downwardly with the up 
Ward and downward movements of the operating 
means. . 

. A feeding installation for a central chassis 
vehicle including a lubri 

cant reservoir, a force plunger pump having a 
minute effective volume supplied from said reser 
Of the charging stroke and delivering into 
the distributing system on the discharge stroke, 

perating means for said pump correlate 
With the vehicle to respond to the vibration of the 

for translating 
each substantial vibratory movement into acon nuous rapidly executed full charging stroke of 
the pump, and means exerting a discharging im 
pulse on the pump during theiritervals between. 
charging operation, said pump including a pump 
block with a vertical cylindrical bore receiving 
said plunger located closely adjacent the bottom 
of said reservoir, 'said operating means and said plunger being directly operatively connected to 
gether so that said operating means will move 
said plunger both upwardly and downwardly to 
respectively take charging and discharging 
strokes, said cylindrical bore being provided with 
a lower portion into which lubricant is sucked 
from said reservoir upon upward motion of the 
plunger and from which it is discharged upon 
downward motion of the plunger and also being 
provided with an upper portion serving as a sea 
and guide for the plunger, said operating means 
when at rest floating in an elevated position, said 
plunger being located when at rest in said bore. 
with its lower end adjacent said lowerportion of 
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said bore, said operating means in its reciproca 
tion above and below said at rest floating position 
having a substantially greater movement than 
the effective movement and stroke of the plunger in charging and discharging, said plunger making 
one charging stroke for each complete upward 
stroke of the operating means and one discharg 
ing stroke for each complete downward stroke 
of the operating means, said plunger during its 
effective charging and discharging strokes mov 
ing upwardly and downwardly with the upward 
and downward movements of the operating 
means. 
3. An automatic force pump including a cas 

ing, arid, ejector therein, a moving operating 
member fixed to said ejector and protruding from 
Said casing, a mass associated with said operating 
member and having a limited path of free move 
ment relative thereto and a spring yieldingly sup 
porting the weight of said mass upon said moving 
Operating member. -. 8. 
4.An automatic reciprocating force pump in 

cluding a moving operating member therefor, a 
mass associated with said operating member, and 
having a limited path of free movement relative 
thereto, and a spring yieldingly supporting the . 
weight of said mass upon said moving pump 
Operating member. 

5. An automatic supply installation including 
a pump having a plunger, operating means there 
for moving with said plunger, stop means for 
limiting the stroke of said pump to a definite short 
length, and an inertia mass spring-sustained 
upon said moving operating means and having a 
stroke with a component of length materially 
greater than that of said pump. 

6. An automatic pump installation having a reciprocating member, and operating means 
therefor comprising a mass subject to recipro 
cation under vibration of the vehicle, said mass 
having a lost motion connection with respect to 
the pump to acquire momentum prior to actuate 
ing. the pump and continuously exerting pres 

3 

Sure upon said reciprocating member to movesaid 
member to the end of its discharge stroke in the 
intervals between momentum operations, 

7. An automatic pressure pump-for a chassis 
lubricating system comprising an ejector mem. 
ber, a mass bearing on said member to urge it to 
One end of its stroke, and mounted to have a 
path of reciprocating movement under vibration 
of the vehicle, means to cause a preliminarily lost 
notion movement by said mass before effecting 
discharge by said ejector member in each dis 
charge stroke and means stressed by the dis 
charge stroke of said mass and actuated by the 
charge stroke of said mass for effecting the return 
stroke of said ejector. w - 

8. In an automatic chassis lubricating system, 
the combination of a pressure pump of minute 
volume including a plunger and an elongated 
cylinder member continuously enclosing said 7 

s: 
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plunger, operating means therefor comprising a 

Ward one end of its stroke, a spring sustaining 
said mass, a stop connected to said pump and 
interposed in the path of movement of said mass 

mass, the weight of which urges said pump to . 

inder vibration of the náoving vehicle prevent s 
ing said plunger from leaving said member, for 
operation of said pinpthrough a limited stroke, said spring transmitting the force imposed by the 
weight of said mass 
of the pump. . . . 
..9. In a chassis lubricating system, the comb 

7 

in effecting the return stroke 

nation of an oil reservoir, a pump thereinot man 
w 
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volume, a mass for actuating said pump by a jig 
gle action, said mass being connected to furnish 
the operative impulse for reciprocating the oper 
atting pump member, in both directions and a 
Spring aSSociated with Said mass to permit move 
ment of the latter relative to the Operating part 
of the pump, said spring transmitting the oper 
ating impulse of the mass in one direction of the 
movement thereof and assisting the effect of the 
mass in its movement to produce the opposite 
stroke of the pump. . . . c 

10. In a chassis lubricating system, the com 
bination of an oil reservoir, a plunger pump 
therein of small volume, an operating mass for 
said plunger and a spring supporting said weight 
and transmitting the impulse due to the weight 
of said mass, to said plunger for operating the 
latter through one of the strokes thereof. 

ii. In a chassis lubricating system, the combi 
nation of an oil container, a pump near the lower 
end thereof, having a small bore and a plunger 
having a substantial length thereof tightly fitting 
therein, an upstanding rod on said plunger, a 
resiliently sustained mass through which said 
rod extends and stop means. On Said rod in the 
path of Oscillation of Said mass. 

12. In a chassis lubricating system, the COIn 
bination of an oil reservoir, a pump associated 
therewith and operating means therefor includ 
ing a mass, a Supporting Spring for Sald maSS 
rigidly secured with respect thereto at one end 
thereof, said pump having a part interposed in 
the path of oscillation of said mass in both 
directions thereof, thereby to cause said pump 
to reciprocate. 

13. In a chassis lubricating system, the com 
bination of a lubricant reservoir, a pump of Small 
volume at the bottom thereof, a pump operating 
rod extending upward therefron, operating 
means for said rod comprising a generally hori 
zontal plate secured to said rod, an upstanding 
leaf spring secured to said plate, a second plate 
secured to the upper end of said spring, a mass 
rigid with the outer end of said second plate and 
a stop upon said rod in the path of the Oscilla 
tory movement of said mass and positioned to 
permit a range of free movement of said mass. 

14. In a chassis lubricating system, the combi 
nation of an oil reservoir, a Small volume pump in 
said reservoir, an operating rod for said pump, 
means for operating said rod, said means includ 
ing an inertia operator, a bushing about said rod 
rigidly secured thereto, said inertia operator com 
prising a yoke having the free end of one of the 
arms thereof secured to said bushing and having 
a mass rigidly secured at the free end of the other 
arm thereof, the cross-area of Said yoke being 

60 

a leaf spring. 
15. In a chassis lubricating system, the combi 

nation of an oil reservoir, a pump having an 
operating rod extending into the reservoir, means 
for reciprocating saidroid, said means comprising 
a mass, a leaf spring yieldingly sustaining said 
mass, said leaf spring rigidly secured at one end 
thereof relative to said mass, said piston rod hav 
ing a stop rigid therewith at one side of said 
mass and another stop rigid therewith at the 
other side of said mass, said stops being spaced 

O 

5 

to permit a range of free movement of said mass 
therebetween, but arranged in the path of Os 
cillation of said mass, thereby to cause operation 
of the pump. 

16. In a chassis lubricating system, the combi 
nation of an oil reservoir, a reciprocating pump' 
herein of small volume, an operating rod for said 

2 

pump, operating means for oscillating said rod, 
said means comprising a swinging mass, a spring 
rigidly secured with respect to said mass at one 
end and with respect to said rod at the other end 
thereof, and stops on said rod at opposite sides 
of said mass and in the path of swinging. move 
ment of the latter, said stops affording a path of 
Swinging movement therebetween for said maSS. 
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17. A lubricating supplyinstallation including a 
reservoir, a plunger pump of small effective vol 
ume, inertia operating means for automatically 
reciprocating said pump including a resiliently 
supported reciprocating weight and means for 
causing rapid charge strokes, and an inlet port 
permitting admission from the reservoir to the 
pump, under the substantial suction generated by 
the quick charging strokes, said pump including, 
a pump block with a vertical cylindrical bore re 
ceiving said plunger located closely adjacent the 
bottom of said reservoir, said operating means 
and said plunger being directly operatively con 
nected together so that said operating means will 
move said plunger both upwardly and downward 
ly to respectively take charging and discharging 
strokes, said cylindrical bore being provided with 
a lower, portion into which lubricant is Sucked 
from said reservoir upon upward notion of the 
plunger and from which it is discharged upon 
downward motion of the plunger and also being 
provided with an upper portion serving as a seal 
and guide for the plunger, said operating mgans 
when at rest floating in an elevated position, Said 
plunger being located when at rest in said bore 
with its lower end adjacent said lower portion of 
said bore, said operating means in its reciproca 
tion above and below said at rest floating position. 
having a substantially greater movement than the 
effective movement and stroke of the plunger in 
charging and discharging, said plunger making 
One charging stroke for each complete upward 
stroke of the operating means and one discharg 
ing stroke for each complete downward stroke of 
the Operating means, said plunger during its 
effective charging and discharging strokes now 
ing upwardly and downwardly with the upward 
and downward movements of the operating 
eaS. 
18. Alubricant supply installation comprising a 

reservoir, a small volume plunger pump near the 
bottom thereof, tight to minimize leak, a filter 
in the path or admission from the reservoir to the 
pump, an inlet port connection between the pump 
and the filter, and inertia means for operating saidpump including a resiliently supported recip 
rocating weight and means for causing the charg 
ing stroke to take place in a single sharp move 
ment, thereby to exert sufficient suction and to 

0 

15 

20 

30 

40 

55 

draw lubricant in through said inlet connection 
which has passed through the filter, said pump 
including a pump block with a vertical cylindrical 
bore receiving said plunger located closely adja 
cent the bottom of said reservoir, said operating 
means and said plunger being directly operatively 
connected together so that said operating means 
will move said plunger both upwardly and down 
wardly to respectively take charging and dis 
charging strokes, said cylindrical bore being pro 
vided with a lower portion into which lubricant 
is sucked from said reservoir upon upward mo 
tion of the plunger and from which it is dis 
charged upon downward motion of the plunger 
and also being provided with an upper portion 
serving as a seal and guide for the plunger, said 
operating means when at rest floating in an ele 

60 

65 

70 

75 
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movement of the jiggle mass. 
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GO 

1.O 
vated position, said plunger being located when 
at rest in said bore with its lower end adjacent 
said lower portion of said bore, said operating 
means in its reciprocation above and below said 
at rest floating position having a substantially . 
greater movement than the effective movement 
and stroke of the plunger in charging and dis 
charging, said plunger, making One charging 
stroke for each complete upward stroke of the 
operating means and one discharging stroke for 
each complete downward stroke of the operating 
means, said plunger during its effective charging 
and discharging strokes moving upwardly and 
downwardly with the upward and downward 
movements of the operating means. - 

19. A lubricant supply installation for a central 
distributing system comprising a reservoir, a force 
pump in the bottom thereof, including an ejec 
tor of small effective charge, a jiggle mass device for operating said pump, said mass having a path 
of free movement with respect to said pump unit, 
to lift the ejector in a rapidly executed stroke and 
to exert its weight for thereupon depressing the 
same, a filter adjacent the pump, a check valve 
between the filter and the pump, the suction 
generated in the rapid suction stroke of the pump." 
being sufficient to draw the corresponding charge 
passed through the filter and to open the check 
valve. 
ro20. A lubricant supply installation comprising a 
reservoir, a pump unit in the bottom thereof, a 
pump plunger comprising a pin fitting snugly in 
a. corresponding bore in said unit, a dense filter 
controlling the inlet from said reservoir to the 
pump bore, a check valve interposed between the 
filter and the pump inlet, means for reciprocating 
said plunger, said means comprising a spring 
supported jiggle mass having movement relative 
to the pump operator, said pump operator pre 
senting stops at opposite sides of the path of 

21. An automatic force pump including 8 CS 
ing, an ejector therein, a moving operating mem. 
ber fixed to said ejector and protruding from 
said casing, a mass associated with said operating 
member and having a limited path of free move 
ment relative thereto and a spring yieldingly supporting said mass. 

22. An automatic chassis lubricating pump in 
stallation comprising a plunger pump of small 
diameter and short stroke including a plunger 
and an elongated cylinder member continuously 
enclosing Said plunger, Saidpump plunger hav 
ing'an upstanding rod extension, a mass enclos 
ing said extension, a spring sustaining said mass 
to bear upon said rod and a stop to limit the up 
ward movement of said plunger preventing said 
plunger from leaving said member. 

23. A feeding installation for a central chassis lubricating system, including a reservoir, a dia 
phragm pump of Small volume substantially: at 
the bottom thereof, means for operating said: 
pump including a fulcrumed lever the lever being 
connected to the diaphragm closely adjacent its 
fulcrum and means applying an oscillating im 
pulse responsive to the vibration of the vehicle in 
locomotion thereof connected to said lever rela 
tively distant from said fulcrum. 

24. A feeding installation for a central chassis lubricating, system, including an oil reservoir, a 
diaphragm pump, a check valve controlling the 
inlet from the reservoir to the pump and a check 
valve controlling the outlet from said pump, and 
operating means for said pump including a pres 
sure multiplying transmitting lever, having a 
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short lever arm connected to the diaphragm and 
a long lever arm correlated with the vehicle for 
periodic oscillation thereof during vehicle opera- . 
tion, said long lever arm being associated with a 
resiliently connected weight for reciprocation 5 
upon operation of the vehicle. w 

25. A supply installation for a chassis lubricat 
ing system including a reservoir, a pump unit in 
the bottom thereof including a diaphragm oper 
ating element, an outlet for said pump above said 0. 
diaphragm element and inertia operating means 
for said pump extending under said diaphragm. 
element including a weighted extension auto 
matically actuated upon movement of said 

5 chassis. . . . 
26. A feeding installation for a central chassis 

lubricating system, including an oil reservoir, a 
diaphragm pump at the bottom thereof having 
a minute effective volume, spring-seated valves 
controlling the inlet from the reservoir to the 20 
pump, and the outlet from the pump to the dis 
tributing system, and inertia means including a 
weighted extension automatically actuated upon 

: movement of said chassis correlated with the ver 
hicle to cause reciprocation of said diaphragm at 25 
short intervals for successively forcing small 
charges of oil into the distributing system during 
operation of the vehicle. . . 

27. A feeding installation for a central chassis 
lubricating system, including an oil reservoir, a 30 
pump at the bottom thereof having a minute ef 
fective volume, spring-seated valves controlling 
the inlet from the reservoir to the pump and the 
outlet from the pump to the distributing system, 
and inertia means including a weighted extension 35 
automatically actuated upon movement of said 
chassis correlated with the vehicle to cause recip-. 
rocation of said pump at short intervals for suc 
cessively forcing small charges of oil into the dis 
tributing system during operation of the vehicle. 40 

28. A supply installation for a chassis lubricat 
ing system including a reservoir, a pump unit in 
the bottom thereof including a diaphragm oper 
ating element, an outlet for said pump above said 
diaphragm element, operating means for said 4.5 
pump extending under said diaphragm element, 
means for oscillating said diaphragm, said means 
including a lever below said diaphragm having a . 
relatively long work arm and a very short power 
arm connected to said diaphragm and means op- 50 
erating on the outer end of said lever and re 
sponding to movement of the vehicle to oscillate Said lever, and operate said pump. 

29. A supply installation for a chassis lubricat 
ing system including a reservoir, a pump unit at t5 
the bottom thereof including a reciprocating ele 
ment, an outlet for saidpump above said element, operating means for said pump for oscillating 
said element extending across said element, said 
means including a lever having a relatively long C0 
work arm and a relatively short power arm con 
nected to said element and means-operating on 
the outer end of said lever and responding to 
movement of the vehicle to oscillate said lever, and-operate said pump. 
30. In a chassis lubricating system, the com 

bination of an oil reservoir, a reciprocating pump - 
therein of small volume, an operating rod for said pump, operating-means for oscillating said rod, - 
Said means comprising a swinging mass, a spring 
rigidly secured with respect to said mass at one 
end and with respect to said rod at the other 
end thiereof, stops on said rod at opposite sides 

0. 

of said mass and in the path of swinging move 
ment of the latter, and a yielding. cushion for 
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One of Said stops, said stops affording a limited 
path of Swinging movement therebetween for 
Said maSS, 

31. In a chassis lubricating system, the com 
bination of an oil reservoir, a reciprocating pump 
therein of small volume, an operating rod for 
said pump, operating means for oscillating said 
rod, said means comprising a vibrating mass, a 
Spring rigidly secured with respect to said mass at 
One end, stops at Opposite sides of said mass and in 
the path of movement of the latter, and yielding 
cushions for said stops, said stops affording a 
limited path of movement therebetween for said 

BSS 
32. In a chassis lubricating System, the com 

bination of an oil reservoir, a reciprocating pump 
therein of Small volume, an operating rod for. 
said pump, operating means for oscillating said 
rod, said means comprising, a vibrating mass, a 
spring rigidly secured with respect to said mass 
at One end and With respect to said rod at the 
other end thereof, stops rigid with said rod and 
in the path of movement of the latter, said stops 
affording a path of vibrating movement therebe 
tween for said maSS. 

33. A supply installation for a chassis lubricat 
ing system including a reservoir, a force pump 
in the bottom thereof having an operating dia 
phragm, a stem protruding downward therefrom, 
an operating lever having a fulcrum closely adja 
cent to said stem, a jiggle mass at the other end 
of said lever and a Spring Sustaining said mass 
upon said lever end. M 

34. A supply installation for a central chassis 
lubricating system including a reservoir, a pump 
unit therebelow, of minute effective volume, hav 
ing an operating diaphragm, means for Oscillat 
ing said diaphragm for emission at high pressure 
of minute charges, said means comprising a pow 
er multiplying lever, means to operate said ver, 
said means comprising a jiggling lever having a 
mass sustained thereon at the free end thereof, 
and a spring interposed between sa'd mass and 
said operating lever. 

35. A supply installation for a chassis lubricat 
ing system including an oil reservoir, a pump 
unit in the bottom of said reservoir, said unit in 
cluding an operating diaphragm, a pump head 
clamping the periphery of said diaphragm in 
place, an axial rod on said diaphragm, having a 
bearing in said head, an operating lever extend 
ing below said rod and connected thereto, pivot 
pins in said head supporting said lever, the cent 
ters of said pivot pins closely adjacent the center 
of said connection, and a jiggle mass cooperating 
with the free end of said lever. 

36. A supply installation for a central chass's 
lubricating system including a reservoir, a force 
pump unit of minute effective volume in the bot 
tom of said reservoir, and having, an operating 
diaphragm, pivot pins in the bottom of said unit, 
a pair of levers mounted on said pivot pins, one of 
said levers having an operating connection to Said 
diaphragm, slightly displaced from said pivot, 
a mass securely retained at the outer end of the 
other of said levers, and a spring interposed be 
tween said mass and the outer end of said first 
lever. 

37. A supply installation for a chassis lubricat 
ing system including a lubricant reservoir, a pump 
unit in the bottom thereof having an operating 
diaphragm, a pair of levers pivoted to said pump 
unit near the lower part thereof, a jiggle mass 
firmly supported at the outer end of one of said 

5 levers, the other said lever having an annular 
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outer end encircling said mass, a spring sustain 
ing Said maSS upon said annular lever and a 
transmission connection from Said Second lever 
to said diaphragm, said connection being slightly 
offset from the common pivot of said levers for 
great multiplication of pressure and reduction of 
Stroke. 

38. The combination set forth in claim 37 in 
which stop means is provided to limit the oscilla 
tory stroke of said jiggle mass. 

39. A supply installation for a chassis lubri 
Cating System including a lubricant reservoir, a 
diaphragm force pump unit in the bottom there 
of, means for Operating said pump to cause a Suc 
cession of small discharges thereof, said means 
including an outlet for said pump above said 
diaphragm element, operating means for said 
pump extending under said diaphragm element, 
means for oscillating said diaphragm, said means 
including a lever below said diaphragm having 
a relatively long work arm and a very short power 
arm connected to said diaphragm and means op 
erating on the outer end of said lever and re 
sponding to movement of the vehicle to oscillate 
said lever and operate said pump. 

40. The combination of an oil reservoir, a 
pump Substantially at the bottom thereof, a pump 
rod extending through the top thereof, operating 
means for said pump in back of said reservoir, 
said means including an oscillatory mass, a lever 
in the path of operation of said mass, to be oscil 
lated thereby, and means rigidly connecting said. 
lever to the upper end of the pump rod. . . 

41. A reservoir-pump combination adapted to 
Serve as a Source of lubricant pressure to a lubri 
cating installation comprising a motor mecha 
nism, two enclosures side-by side, one of which 
is liquid tight and serves as a reservoir and the 
other of which Serves to enclose the motor mech 
anism, a pump adjacent the bottom of the reser 

5 

O 

40 
voir enclosure, actuating connections extending 
upwardly from the pump and from the motor to 
adjacent the top of each enclosure and connect 
ing means between said actuating connections 
for transmitting movement of the motor to the : 
Op. s 

42. In a chassis lubricating system, the com 
bination of an oil reservoir, having an associated 
pump, a U-shaped bracket secured to the rear 
wall thereof, and having means at the ends there 
of for mounting the reservoir upon a vehicle, and 
pump operating means extending within the space 
defined by Said bracket, said operating means 
including a pivoted lever, means rigidly connect 
ing said lever to said pump, and a spring-sus 
tained mass having the lever in the path of move 
ment thereof for operating the pump. 

43. In a chassis lubricating system, the com 
bination of a reservoir having a pump associated 
therewith, automatic operating means for said 

s 

CO 
pump, comprising a jiggle mass laterally of said . 
reservoir and below the top thereof, and linkage 
extending upward from said mass to the top 
of said reservoir and corinected to the upper end 
of the pump rod, the mass having a lost-motion 
connection with respect to the linkage. 

44. Operating means for the pump of a central 
chassis lubricating system comprising a pivoted 
lever, a structure fixed thereto, adapted to trans 
mit oscillatory impulse from said lever to a pump, 
a spring leaf mounted on said lever, a mass car 
ried by said spring leaf, said lever having an 
abutment member in the path of oscillation of 
the maSS. 

45. In a chassis lubricating system, the com 
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bination of an oil reservoir, a pump associated 
therewith, an operating rod for said pump, an 
inertia mass for causing reciprocation of Said rod, 
a spring supporting the weight of said mass upon 

5 said rod, and adjustable fixed stop means for 
limiting the stroke of said rod in a pump charg 
ing direction under the impulse of said maSS, 
thereby to regulate the discharge volume of said 
pump. V 

46. An automatic pump installation for a cen 
tral lubricating installation applicable to a motor 
vehicle, said installation having a reciprocating 

10 

pump member, a body automatically subject to 
reciprocation upon operation of the vehicle, actu 

l5 ating connections between said body and said 
reciprocating member to cause the member to 
move with the body, said actuating connections 
permitting disconnection of said body from said 
pump member during such reciprocation. 

20 47. An automatic pump installation for a cen 
tral lubricating installation applicable to a motor 
vehicle, said installation having a reciprocating 
pumping member, a body automatically subject 
to reciprocation, upon operation of the vehicle, 

25 actuating connections between said body and said 
reciprocating member to move the member with 
the body, and said actuating connections includ 
ing means for causing the reciprocating pumping 
element to move with but at a slower rate than the 30 body. 

48. The automatic pumping installation of 
claim 47 in which said last mentioned means 
consists of a resilient connection between the body and the actuating connections. . . . 

35 49. An automatic pump installation for a cen 
tral lubricating installation applicable to a mo 
tor vehicle, said installation having a recipro 
cating pumping member, a body automatically 
subject to reciprocation - upon operation of the 

40 vehicle, actuating connections between said body 
and said reciprocating member so constructed 
and arranged that the member will always move 
with the body, and means associated with said 
actuating connections for causing the recipro 

45 cating pumping element to move with but at a 
faster rate than the body. 

50. The automatic pump installation of claim 
49 in which said last mentioned means consists 
of a resilient connection between the body and 50 the actuating connections. . 

51. An automatic pump installation for a cen 
tral lubricating installation applicable to a mo 
tor vehicle, said installation having a recipro 
cating pumping member, a body automatically 

55 subject to reciprocation upon operation of the 
vehicle, actuating connections between said body 
and said reciprocating member so constructed 
End arrariged that the member will always move 
with the body, and means associated with said 

60 actuating connections for resisting movement of 
the element with the body in one direction and 
assisting it in a reverse direction. 

52. The automatic pump installation of claim 
51 in which said means consists of a spring asso 

65 ciated with a connecting rod attached to the 
reciprocating element, said spring acting to assist 
charge of the pump, and to resist discharge. 

53. In a central lubricating system for appli 
cation to an automotive vehicle, the combination 

70. of an oil reservoir fixed to said vehicle, a pump 
rigid with said reservoir receiving its lubricant 
Eupply from said reservoir with a reciprocating 
ejecting element substantially movable in re 
spect to said reservoir, a reciprocating motor ele 

75 ment for said pump substantially aovable both 
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in respect to the reciprocating pump element and 
the reservoir, an actuating connection between 
said reciprocating motor and pump elements so 
constructed and arranged that substantial move 
ment of the motor and pump elements toward 
each other will result in a discharge into the 
central lubricating system, while substantial 
movement away from each other will result in 
charging of the pump from the reservoir. 

54. A lubricant supply and pressure installa- 1 
tion adapted to be utilized with a central lubri 
cating installation comprising a reservoir with 
an opening in the bottom thereof, a plunger 
pump arrangement attached to and depending 
below said opening with a pump chamber, said if 
pump being provided with reciprocating oper 
ating means, and with inlet, and outlet passages. 
included therein below. said reservoir bottom 
and a filter in said opening at said reservoir 
bottom in the path of lubricant flow from the 20 
reservoir to the inlet passage, said pump in 
cluding a pump block with a vertical cylindri 
cal bore receiving said plunger located closely 
adjacent the bottom of said reservoir, said Op 
erating means and said plunger being directly 25 
operatively connected together so that said Op 
erating means will move said plunger both up 
wardly and downwardly to respectively take 
charging and discharging strokes, said cylin 
drical bore being provided with a lower portion 30 
into which lubricant is sucked from said reser 
voir upon upward motion of the plunger and 
from which it is discharged upon downward mo 
tion of the plunger and also being provided with 
an upper portion serving as a seal and guide 35 
for the plunger, said operating means when at 
rest floating in an elevated position, said plunger 
being located when at rest in said bore with its 
lower end adjacent said lower portion of said 
bore, said operating means in its reciprocation 40 
above and below said at rest floating position 
having a substantially greater movement than 
the effective movement and stroke of the plunger . 
in charging and discharging, said plunger maki . 
ing one charging stroke for each complete up- 45 
ward stroke of the operating means and one 
discharging stroke for each complete downward 
stroke of the operating means said plunger dur 
ing its effective charging and irging strokes 
moving upwardly and downwardly with the up- 50 
Ward and downward movements of the operating 

55. A lubricant supply and pressure installa 
tion adapted for association with a central lubri 
cating installation comprising a reservoir and 55 
a plunger pump arrangement positioned adja 
cent the bottom of said reservoir, said pump ar 
rangement including at the top thereof a strain 
er and in the body thereof below said strainer 
a pump chamber and inlet and outlet passages 60 
leading, respectively, thereto and therefrom and 
reciprocating operating means for said pump sup 
ported upon said reservoir, said pump including 
a pump block with a vertical cylindrical bore re 
ceiving said plunger located closely adjacent 65 
the bottom of said reservoir, said operating means and said plunger being directly operatiye 
ly connected together so that said operating 
means will move said plunger both upwardly and . 
downwardly to respectively take charging and 70. 
discharging strokes, said cylindrical bore being 
provided with a lower portion into which lubri 
cant. is sucked from said reservoir upon upward . 
motion of the plunger and from which it is dis 
clarged upon..downward motion of the plunger 75 
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and also being provided with an upper portion 
serving as a seal and guide for the plunger, said 
operating means when at rest floating in an ele 
vated position, said plunger being located when 
at rest in said bore with its lower end adjacent 
said lower portion of said bore, said operating 
means in its reciprocation above and below said 
at rest floating position having a substantially 
greater movement than the effective movement 
and stroke of the plunger in charging and dis 
charging, said plunger making One charging 
stroke for each complete upward stroke of the 
operating means and one discharging stroke for 
each complete downward stroke of the operating 
means, said plunger during its effective charg 
ing and discharging strokes moving upwardly 
and downwardly with the upward and down 
ward movements of the operating means. 

56. The lubricant supply and pressure instal 
lation of claim 55 in which the pump is actuated 
from above and a central opening is previded in 
said strainer. 

57. A lubricant supply and pressure instal 
lation adapted for association with a central 
lubricating installation comprising a reservoir 
and a pump arrangement positioned adjacent 
the bottom of said reservoir, said pump arrange 
ment including a pump body with a central 
passageway receiving a piston and forming a 
pump chamber, with a socket of greater diam 
eter than said pump chamber receiving the 
end of a connecting rod actuating said piston 
and with passageways from the bottom of said 
socket to the reservoir to permit free flow of lu-, 
bricant thereinto and therefrom, the reciproca 
tion of the end of said connecting rod in said 
socket serving to damp the movement of Said 
piston. - 

58. A lubricant supply and pressure installa 
tion adapted for association with a central lubri 
cating installation comprising a reservoir and a 
pump arrangement positioned adjacent the bot 
tom of said reservoir, said 'pump arrangement 
including a pump construction with two aligned 
cylindrical pump compartments of diverse di 
ameters, each receiving a plunger, one of which 
has inlet and outlet passages originating and 
terminating within the reservoir and the other 
of which has an inlet passage originating within 
the reservoir and an outlet passage terminating 
outside of said reservoir, the reciprocation of 
the respective plunger in the first mentioned 
compartment serving to damp the motion of 
the plunger in the second mentioned compart 
ment. 

59. A lubricant supply and pressure installa 
tion adapted for association with a central lubri 
cating installation comprising a reservoir and a 
pump arrangement positioned adjacent the bot 
tom of said reservoir, said pump arrangement 
including a pump arrangement having an inlet 
chamber at the top thereof, a pump chamber at 
the bottom thereof, an inlet passageway through 
the arrangement connecting said chambers, said 
inlet chamber, said pump chamber and said in 
let passageway being all aligned and an outlet 
passageway transverse to said inlet passageway. 

60. An automatic pump including a moving 
ejector, a mass associated therewith and having 
a limited path of free movement relative thereto 
and a spring yieldingly sustaining the weight of 
said mass, said spring being stressed upon down 
ward movement of-the-weight and being Subse 
quently released upgn upward movement of the 
weight, said spring when stressed serving as a 

transmitting member between said mass and said. 
ejector. S. 

61. In a chassis lubricating system, the COm 
bination of an oil reservoir, a plunger pump aS 
sociated therewith and operating means therefor 5 
including a mass, a supporting spring for said 
mass extending from said mass to the reservoir, 
said pump including a pump block with a verti 
cal cylindrical bore receiving said plunger lo 
cated closely adjacent the bottom of said reser- 0 
voir, said operating means and said plunger being 
directly operatively connected together so that 
said operating means will move said plunger both 
upwardly and downwardly to respectively take 
charging and discharging strokes, said cylindrical 5 
bore being provided with a lower portion into 
which lubricant is sucked from said reservoir 
upon upward motion of the plunger and from 
which it is discharged upon downward motion 
of the plunger and also being provided with an 20 
upper portion serving as a seal and guide for 
the plunger, said operating means when at rest 
floating in an elevated position, said plunger 
being located when at rest in said bore with its 
lower end adjacent said lower portion of Said 25 
bore, said operating means in its reciprocation 
above and below said at rest floating position 
having a substantially greater movement than 
the effective movement and stroke of the plunger 
in charging and discharging, said plunger making 30 
One charging stroke for each complete upward 
stroke of the operating means and one discharg 
ing stroke for each complete downward stroke 
of the operating means, said plunger during its 
effective charging and discharging strokes mov- 85 
ing upwardly and downwardly with the upward 
and downward movements of the operating 
means. 

62. A lubricant supply and pressure installa 
tion adapted for association with a central lubri- 40 
cating installation comprising a reservoir and 
pump arrangement positioned adjacent the bot 
tom of said reservoir, said pump arrangement in 
cluding at the top thereof a flat horizontal strain 
er and in the body thereof below said strainer, 45 
a pump chamber and inlet and outlet passages 
leading, respectively, thereto and therefrom, op 
erating means for said pump- positioned below 
said pump arrangements and operating con 
nections between said operating means and said 50 pump supported upon said reservoir and extend 
ing upwardly from said operating means to said - 
pump. . V. w 

63. A supply installation for a lubricating sys 
tem comprising a reservoir, a pump unit in the 55 
bottom of said reservoir, said unit including a 
pump plunger pin of Small diameter, ifiertia oper 
ating means including a resiliently supported re 
ciprocating weight to cause said plunger to take 
rapid charging strokes, a filter interposed be- 60 
tween the reservoir and the pump, and "an inlet 
port between the filter and the pump, the suction 
generated by the rapid charging movement of 
the piston being sufficient to draw the corre 
sponding charge of oil past the filter and the 65 
inlet port, Said pump including a pump block 
with a vertical cylindrical bore receiving said 
plunger located closely adjacent the bottom of said 
reservoir, said operating means and said plunger O 
being directly operatively connected together, so 
that said operating means will move said plunger 
both upwardly and downwardly to respectively 
take charging and discharging strokes, said cy 
lindrical bore being provided with a lower portions 
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into which lubricant is sucked from said reservoir 
upon upward motion of the plunger and from 
which it is discharged upon downward motion of 
the plunger and also being provided with an upper 

5 portion Serving as a seal and guide for the 
plunger, said operating means when at rest float 
ing in an elevated position, said plunger being 
located when at rest in said bore with its lower 
end adjacent said lower portion of said bore, 

10 said operating means in its reciprocation above and below said at rest floating position having 
a substantially greater movement than the effec 

1,994,460, 
tive movement and stroke of the plinger in 
charging and discharging, said plunger making 
One charging stroke for each. Complete upward 
stroke of the operating means and one discharg 
ing stroke for each complete downward, stroke 
of the operating means, said plunger during its 
effective charging and discharging strokes mov ing upwardly and downwardly with the upward 
and downward movements of the operating 
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