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UNITED STATES PATENT OFFICE 
FRANK s. BARKS, oIF ST. ILoUIS,...MIssoUIRII 

LUBRICATING SYSTEM 

Application filed December 1, 1930. Serial No. 499,172. 

This invention relates to lubricating sys 
tems, and with regard to certain more specific 
features, to a lubricating system operable to 
distribute under pressure, measured or 

5 metered quantities of lubricants or the like, 
such as grease. / 
This invention includes in combination 

certain particular features shown and de 
scribed in my copending application "Serial 

10 No. 495,596, for lubricating apparatus, filed 
November 14, 1930. 

Objects * ? - 

Among the several objects of the invention 
25 may be noted the provision of a lubricating 

system which, from a single pump is adapt 
ed to distribute measured quantities to a plu 
rality of bearings, there being provided 
means whereby some bearings may receive 
different quantities than others; the provi 
sion of a system of the class described where 
in a proper and positive distribution of ma 
terial is effected to all bearings or points lu 
bricated by the system independently of rela 

25 tive degrees of resistance in the lines to the 
points served; the provision of the appara 
tus of the class described which is adjustable 

20 

to provide lubricant at various adjustable 
pressures and for various timed intervals; 
the provision of a system of the class de 
scribed which may be modified to operate 
with or without a pressured air supply; and 
the provision of a system of this class which 
is flexible in operation and control and which 
is characterized by having relatively few 
parts which are adapted to be ruggedly built, 
having only a minimum number of springs 
and points of articulation. Other objects 
will be in part obvious and in part pointed 
out hereinafter. s 
The invention accordingly comprises the 

elements and combinations of elements, fea 

30 
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tures of construction, and arangements of . 
parts which will be exemplified in the struc 
ture hereinafter described, and the scope of 
the application of which will be indicated in 
the following claims. 

45 

Dravings 
50 In the accompanying drawings, in which 

are illustrated several of various possibl 
embodiment of the invention, 

Fig.1 is a detail, longitudinal section show 
ing a measuring distributor portion of the 
invention in a position in which, it has just 
completed a leftward stroke; 

Fig. 2 is a view similar to Fig. 1 showing 
a stroke starting in the right-handed direc 
tion, and wherein a piston valve head has 
been thrown to the right, but a main piston 
has not yet started to move; 

Fig. 3 is a view similar to Fig. 2 in which 
said main piston has effected its right-hand 
stroke; Fig. 4 is a view similar to Fig. 1, but in 
which the main piston has not yet returned 
to its left-hand position; 

Fig. 5 is a detail, vertical section of a pres 
sure alternating and regulating device; 

Fig. 6 is a side elevation of a valve stem 
used in the alternating and regulating de 
vice of Fig. 5; . 

Fig. 7 is a horizontal section taken on line 
7-7 of Fig. 5, but showing said valve stem 
turned through ninety degrees from the posi 
tion of Fig. 5; 

Fig. 8 is a side elevation of an air motivated 
engine, parts being broken away; 

ig. 9 is a side elevation of an alternative 
form of grease motivated engine, parts being 
broken away; 

Fig. 10 is a plan view of Fig. 9, parts being 
broken away to show a section of the grease 
motivated engine;-- 

Fig. 11 is a diagrammatic flow chart show 
ing a form of the invention under certain 
conditions of flow (this form of the inven 
tion including the air engine of Fig. 8). 

Fig. 12 is a fragmentary view similar to 
parts of Fig. 11, showing the same form of 
the invention but an alternative condition of 
flow; 

Fig. 13 is a view similar to Fig. 11 show 
ing a form of the invention in which the 
grease motivated engine of Fig. 10 is used; 
Fig.14 is a fragmentary view similar to 

parts of Fig. 13, but showing an alternative 
condition of flow; and, Fig. 15 is a wiring diagram showing a 
timing arrangement. 
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Similar reference characters indicate cor 
responding parts throughout the several 
views of the drawings. 

In order that the operation and advantages 
of the system hereinafter to be described may 
be fully understood, certain new and novel 
elements thereof will be set forth in detail. 
Measuring distributor valve V (Figs. 1 to 4 

and 11 to 14) 
Referring now more particularly to Fig. 

1, there is illustrated at numeral 1 a body 
portion forming a cylinder 3 for slidably ac 
commodating a packed, main piston 5. The 
main piston 5 is annular and slidably rides 
upon and seals against a stem 7 of a piston 
valve, said valve comprising said stem 7 and 
two heads 9 and 11 at the left and right re spectively. 
The heads 9 and 11 of said piston valve 

reciprocate in cylinders 13 and 15 respec 
tively, formed in bodies 17 and 19. Said 
bodies 17 and 19 are held to the body 1 by 
means of couplings 21 and 23 which permit 
of angular adjustment of the bodies 1, 17 
and 19, when they are assembled, so that out 
lets 25 and 27, in said bodies 17 and 19 com 
municating with said cylinders 13 and 15, 
may be adjusted to assume predetermined 
positions. It will be understood from the 
drawings that the cylinders 3, 13 and 15 are 
concentric, as well as the main piston 5 and 
the piston heads 9 and 11. Thus provision is 
made for the piston 5 and the piston heads 9, 
11 and the stem 7, to float freely within the 
concentric bores 3, 13 and 15. 
The cylinders 13 and 15 are provided with 

inlets 29 and 31 respectively. Cylinder 13 
also has a by-pass 33 which, when the head 9 
is in its right-hand position (see Figs. 2 and 
3), by-passes fluid around from the outer face 
of the head 9 to the rear thereof. Likewise, 
the cylinder 15 is provided with a by-pass 
35 which communicates between opposite 
sides of the head 11, when said head il is in 
its left-hand position (see Figs. 1 and 4). It 
will be noted that when the head 9 is in its 
left-hand position (Figs. 1 and 4) the by 
pass 33 is cut off; and when the head 11 is in its right-hand position (Figs. 2 and 3) the 
by-pass 35 is cut off. Moreover, when the 
head 9 is set at the left, so as to cut off its 
by-pass 83, it permits communication between 
the outlet 25 and the cylinder 13 (Figs. 1 and 
4); and also, the head 11 when in its right 
hand position and cutting off the by-pass 35 
(Figs. 2 and 3) permits communication be 
tween the outlet 27 and the cylinder 15. 

In order to facilitate the building up of 
full pressure upon the faces of the main 
piston 5, said faces are slotted as shown at 
numeral 37. These slots permit the pressure 
to be immediately applied over the whole 
area of the face, by always providing a space 
between the abutting edges of the cylinder 13 
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and the face. The blind passages 39 and the 
plugs 41 are for manufacturing and clean 
out purposes. 

It is to be understood that the main fluid in 
lets 29 and 31 are in communication with 
pressure grease or main fluid conduit lines 
I and O which are adapted to be alternatively 
placed under pressure, as will be clarified 
hereinafter. That is to say, first one inlet 
(for instance, inlet 29) is put under pressure 
while the inlet 31 is relieved of pressure; and 
thereafter the inlet 31 is put under pressure 
while inlet 29 is relieved of pressure. 
A description of the operation of this 

measuring and distributor element or eject 
ing or delivery means of the invention is as 
follows, starting with the position of the 
mechanism shown in Fig. 1, and also assum 
ing that the pressure of the inlet 31 is about 
to be cut off and that the pressure in the inlet 
29 is about to be built up (dense stippling 
represents higher pressure and less dense 
stippling representing lower pressure of the 
fluid): 
In Fig. 1 the inlet 29 is out of communica 

tion; both with the outlet 25 and the by-pass 
33. Immediately upon pressure building up 
in the inlet 29 (at which time pressure is re 
lieved at the inlet 31), the condition of Fig. 2 
is attained, wherein the piston valve com 
prising the elements 7, 9 and 11, and herein 
after to be referred to by the letter W, is 
pushed to the right, because of the differ 
ential pressure on the heads 9 and 11. This 
causes the head 9 to cover the outlet 25 and 
uncover the by-pass 33 so that the increased 
pressure at the inlet. 29 is communicated 
through said by-pass, around the head 9 and 
to the main piston 5. 

Next, as illustrated in Fig. 3, the by-passed, 
pressured grease from the inlet 29 pushes the 
main piston 5 to the right, and the main pist 
ton presses the charge of grease ahead of it 
out of the outlet 27. It will be seen that the 
outlet 27 is now in communication with the 
cylinder 15, and that the cylinder 15 is in 
communication with the cylinder 3 in which 
the main piston slides. Thus, the pressure 
of the inlet 29 causes the discharge of a meas 
ured volume of grease or the like from the 
outlet 27, said measured volume being deter 
mined by the effective volume (subtracting 
clearance volume) between the piston 5, in 
a retracted position, and a head such as 11 
(Fig. 1). 
After the charge has been ejected (Fig. 

3), the pressure builds up in the inlet, 31 
and the pressure in the inlet 29 decreases 
(due to causes to be shown herein). The 
piston valve W is then immediately thrown : 
to the left, as shown in Fig. 4, and thereby 
cuts of the outlet 27 by means of the head 
11. At the same time the by-pass 35 is opened 
so as to communicate pressure from the in 
let 31, to the main piston 5. This drives the 
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main piston 5 from the Fig. 4 position to 
the position shown in Fig. 1, thus ejecting 
a measured charge of grease or the like from 
the outlet 25. - 
From the above, it will be seen that the 

piston valve W is affected by the differen 
tial pressure existing between the inlets 29 
and 31. Hence the device or valve W, taken 
as a whole, functions as a combined shunt 
or measuring valve for the grease, and as a 
forcing means therefor. It is to be under 
stood that when pressure is relieved from 
either of the inlets 29 and 31, that the means 
for relieving said pressure is so arranged 
that re-compression into that inlet may be 
effected. For instance, when transition takes 
place from the Fig. 1 to the position of Fig. 
2, the pressure in inlet 31 is relieved and the 
head 11 may force grease into said inlet 31. 
Briefly, the inlet 31 then exhausts to the sup 
ply for both lines, as will be shown. 
From the above it will be clear that a 

definitely measured charge is forced out. 
Furthermore, the volume of the charge may 
readily be changed by changing the length 
of the main piston 5, and this is easily ac 
complished. 
Air operated engine (Figs. 8 and 11) 
When the invention herein described is 

used in locations where air is available and/or 
in situations where it is desirable or neces 
sary that relatively heavy grease be used 
which requires air pressure thereon at the 
source of supply in order to properly force 
it into the pressure pump to be described, an 
air engine E is used for driving a pressure 
alternator or fluid directing means and regul 
lator A (to be described). The air engine 
E (Fig. 8) comprises a cylinder 43 suitably 
mounted on a base 45 and carrying valve 
gear 47. Within the cylinder 43 is slidably 
located a piston 50 (Fig. 11). A piston 
rod 51 reaches from the piston 50 exterior 
ly of the cylinder 43 and is joined with a 
connecting rod 53 which reaches to a crank 
44 of said pressure alternator A. 
The valve gear 7 comprises a housing 49 

suitably ported, as shown in Fig. 11, to per 
mit communication between an air pressure 
pipe 55 and the interior of the cylinder 43 
upon movement of a valve stem 57. The 
valve stem 57 moves under the influence of 
differential grease pressure operating on two 
plugs 59 facing against and receiving al 
ternating high and low pressures from lines 
141, 143. The plugs 59 contact with the stem 
57 and cause movement thereof as said plugs 
are moved under said pressure. It will be 
apparent that excess pressure on either one 
of the plugs 59 will result in throwing the 
valve stem 57 into a predetermined position, 
thus controlling the position of the piston 
50 and the angular position of the crank 44 
of said pressure alternator A. The posi 

tion of the valve stem 57 depends upon the 
plug on which the excess pressure is exerted. 
In the one position of the stem 57 the air 
line 55 is put into communication with one 
end of the cylinder 43, thus forcing piston 
50 to the other end of the cylinder 43, said 
other end of the cylinder at this time being 
exhausted through one of the exhaust ports 
46. When the stem 57 is in its opposite posi 
tion, the air pipe 55 communicates with the 
opposite end of the cylinder 43, thus forcing 
the piston 50 back again and permitting ex 
haust of air from the other side of said pis 
ton 50. Thus it will be seen that the opera 
tion of the air engine E is dependent upon 
pressure differential between said lines i41, 
143. Exhaust outlets are shown at nu 
meral 46. 
Engine G for operating fluid directing means 

or alternator A (lubricant operated; see 
Figs. 9, 10 and 13) 
In Figs. 9, 10 and 13 is shown an alterna 

tive form of the engine for operating the 
alternator A and is for use more particular 
ly where either lighter greases are being used, 
which do not require air pressure on the source 
of supply in order for the pump to handle 
them; and/or to be used where air pressure 
is not available. 
In this form of the engine there is used 

a cylinder 61 in which is located a piston 63 adapted to be operated directly by grease 
under pressure, instead of by air, as was the 
case with the engine above described. The 
piston has a piston rod 65 reaching outward 
ly and to which is connected a connecting 
rod 67, reaching to the crank 44 of the dis 
tributor A. A valve gear 66 is used com 
prising a stem 69 which upon assuming alter 
nate positions under influence of differential 
pressure in lines 141,143, causes high pres 
Sure grease to be delivered first to one end 
of the cylinder 61 and then to the other end 
of said cylinder, the opposite end of the cyl 
inder under either condition exhausting. 
Exhaust outlets are shown at numerals 71 and 
inlets at numerals 73. The outlets 71 are con 
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trolled from grooves 75 in the stem 69 and 
the inlets are controlled from the wider 
groove 77. Thus this engine, instead of us 
ing air as a motivating agent, uses grease 
from a high pressure grease line. It thus 
differs from the engine E in being motivated 
from a high pressure grease line instead of 
from a high pressure air line. However, the 
valve stems of both engines are under control 
of differential lubricant pressure lines in said 
141, 143, and thus the operation of said 
engines is under this control. 
Fluid directing means or pressure alternator' 
and regulator A (Fig.s. 5 to ? and 11 to 14) 
This device carries the crank 44 which may 

be driven to oscillate through a predeter 
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mined angle by either the air engine E or the 
grease engine G, the choice of either engine 
E or engine G depending upon facts referred 
to above. This crank or lever 44 is attached 
to, and drives a valve stem 79 oscillably car 
ried in a body 81. 
As shown in Fig. 7, said body 81 is pro 

vided with an inlet port 83 and two outlet 
ports 85 and 87. The main fluid inlet port 
S3 is connected by means of a line 89 with 
a suitable pump Padapted to engender pres 
sure and deliver lubricant to the alternator 
and regulator A (see for instance Figs. 11 and 
13). The outlets 85 and 87 are in connec 
tion with main fluid outlet lines O and I re 
spectively (Figs. 11 to 14). The alternator 
A is also provided with an exhaust port 
91 in a plane at right angles to the plane 
of Fig. 7 (see Fig. 5). The exhaust port 91 
connects with branch portions 93 and 95 in 
the body S1, said branch portions 93 and 95 
in said body communicating with grooves 97 
and 99 respectively in said valve stem 79. 
The valve stem 79 is provided with slop 

ing ports 101 and 103 placed through the 
stem 79 in diagonal directions and in planes 
substantially at right angles to one another. 
As will be seen from Figs. 5 to 7, under a 
ninety degree movement of the crank 44, said 
ports 101 and 103 are adapted alternatively 
to place the high pressure inlet 83 in com 
munication with the outlets 85 and 87 of the 
body 81. Thus the lines O and I are alter 
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natively placed in communication with the 
high pressure line 89. It will be noted, also, 
that when a given port, such as 101, is not in 
position to connect an inlet such as 83 with 
an outlet such as 85, it is adapted to place 
the exhaust outlet 91 in communication with 
that one of the lines O and I which is not 
receiving pressure from the other port, such 
as 103. Inasmuch as the exhaust outlet 91 is 
connected with the supply of the pump P by 
line 105, exhausting action is possible to said 
pump supply. The supply is indicated at 
numeral 107. The lines O and I are always 
in communication with the ports 101 and 103 
respectively because of grooves 109 and 111, 
respectively, in said valve stem 79. Thus 
each outlet O and I is by reason of the valve 
stem 79 and its ports in communication with 
the pressure line 89 or the exhaust line 105, 
said lines O and I alternating their respec 
tive connection. 

In connection with the body 81 is associated 
regulating or relief means comprising bodies 
113 and 115 formed, as illustrated at numerals 

60 

65 

117 and 119, respectively, to accommodate 
plunger's 121 and 123 respectively. Springs 
125 and 127 react against said plunger 121 
and 123, said springs being backed by adjust 
able heads 129 and 131 respectively, adjust 
ably threaded to said bodies 113 and 115. 

Suitable grooves 133 and 135 are formed in 
the plungers 121 and 123 for communicating 
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with ports 137 and 139 in the bodies 113 and 
115 when said plungers 121 and 123 are in 
their lowermost position under the influence 
of the springs 125 and 127. The ports 137 
and 139 lead to lines 141 and 143, said last 
named lines being the ones which produce the 
differential pressure at the ends of either 
the valve stem 57 for the air engine E, or the 
valve stem 69 of the grease engine G (depend 
ing upon which of the engines is to be used 
in a given application). In either event the 
valve stems of the engines are acted upon by 
differential pressures in the lines 141 and 
143. Ports 145 and 147, also communicat 
ing with said lines 141 and 143 are adapted to 
be alternatively opened by the plungers 121 
and 123 when said plungers move upwardly 
under pressure, the ports 137 and 139 at this 
time being cut-off (Fig. 5). 
The ports 137 and 139 are, by means of 

counterbores or annular passages 149 and 151 
and passages 150 and 152 respectively, in 
communication with said grooves 97 and 99 
and hence in communication with the exhaust 
91. The bores 117 and 119 in which the 
plungers 121 and 123 reciprocate are at the 
proper times in communication with said 
exhaust 91 by way of the ports 101 and 103, 
this being accomplished by way of the re 
spective grooves 109 and 111, that is to say, 
this communication occurs whenever the 
ports 101 and 103 are in communication with 
said exhaust 91; otherwise not. An exhaust 
bore 153 serves purposes to be described. 
The lines I and O may be called the main 

fluid conduit lines; and the lines 155 and 141, 
alone or together (Figs. 11 and 13), and lines 
157 and 143, alone or together, may be called 
the secondary fluid conduit lines. 
Operation of the system (pneumatic form, 

see Fios. 11 and 12) 
Consider the pump P to be operating. The 

engine E has thrown the alternator A to the 
position shown in Fig. 11. The pressure in 
line 89 is delivered to line O by way of the 
now horizontal port 101. The line I at this 
time is in communication with the exhaust 
line 105 by way of groove 111, vertically lo 
cated port 103, passage 153 (Fig. 5), counter 
bore or annular passage 151, passage 152, 
groove 99, port 95, exhaust 91 to line 105. 
Thus there is effected in the main differential 
pressure lines O and I a differential pressure, 
the line Obeing the line with the higher pres 
sure. Only friction pressure exists in line I 
at this time. 
The above causes the measuring distributor 

valve W to take up the location shown in Figs. 
1 and 11. The action of the valve W is first 
as shown in Fig. 4, in which the piston valve 
is thrown to the left by the differential pres 
sures in the lines O and I, thus closing off 
the line and by-passing the material from 
the line O to a position behind the main pis 
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ton 5, so that said main piston 5 forces grease 
for lubricant from the outlet 25 to its re 
spective bearing or bearings attached thereto. 
It will be seen inasmuch as the line I is in 
communication with the exhaustline 105, that 
the movement of the piston valve head 9 ef 
fects, a recompression into said line I and a 
re-delivery of a small amount of grease to 
the supply 107. 

It is clear that as many distributor valves. 
W may be placed in parallel across the lines 
O and I as desired, each serving two bear 
ings or sets of bearings or the like. Thus the 
lines O and I in Figs. 11 to 14 are showri as 

25 
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continuing beyond the points of connection 
of the one valve V shown. 
After the piston 5 of each distributor valve 

W reaches the end of its stroke, pressure con 
tinues to build up in the line O. This in 

20 creased pressure communicates itself to the underside of plunger 121 by way of the pas 
sage 155. It will be appreciated that the pas 
sage 155 is shown diagrammatically in Fig. 
11 and as constructed in Fig. 5. In both 
Figs. 5 and 11, the passage 155 communicates 
with the grove 109. 1 This communication of pressure through 
the passage 155 results in lifting the plunger 
121so as to open the port 145 and permit 
passage of high pressure lubricant to one end 
of the valve stem 57 of the air engine E; 
whereas the other end of said valve stem 57 
of the engine E does not receive high pres 
sure. This is because the passage 157 (in 
communication between the line I and under side of plunger 123) does not have high 
enough pressure to lift said plunger 123. 
Hence, the line 143 remains closed and un 
der low pressure. Said line, 143 is in com 
munication with the exhaust line 105 by Way 
of passage 139, counterbore 151, passage 152, 
port 95, exhaust 91 to line 105. In the dia gram of Fig. 11 only the passage 139 is in 
dicated for simplicity. 
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It will be seen that the pressure at which 
the plunger 121 will lift is adjustable by ad 
justing the threaded position of the cap 129 
on its body 113. Thus if it be found that the 
piston, 5 of the distributor valve W is not be: ing pushed completely over to supply a bear 
ing in connection with line 25, the cap 129 
may be screwed down so that more pressure 
is required in the line Obefore the valve of 
the engine E will be thrown. This regula tion provides means for effecting the re 
moval of any obstruction in the line or bear ing in question that is causing the piston 5 
to stop before the end of its stroke is reached. 
. To continue the operation, it will be seen 
that under differential pressure in the sec 
ondary differential pressure lines 141 and 
143, the valve stem of the air engine E is 
thrown so as to reverse the admission of air 
in respect to the piston 50. This drives the 
piston 50 back from the Fig. 11 position, 

throws the crank 44 into its alternate posi 
tion and the arrangement of Fig. 12 is then 
effected. . 
Under these conditions of Fig. 12, the high 

pressure from line 89 is delivered to the line 
instead of to the line O. At the same time, 

the line O is put into communication with the 
exhaust lune 105, as shown. This causes the 
distributor valve W to assume the position as 
shown in Figs. 2, 3 and 12, the differential 
pressure between line I and O effecting the 
reverse operation, as shown above and de 
scribed. Hence, the grease is delivered to 
and pushed out of the line (or lines) 27 to the respective bearing or bearings connected 
therewith. The line (or lines) 25 are at this 
time cut off by the valve head 9. At the same 
time the passages 155 and 15 reverse their 
relative pressure so that the plunger 123 of 
the alternator A is lifted to cause a reversal 
of the differential pressure in lines 141 and 

5 

80 

143. At this time the plunger 121 is down, 
there being only a low pressure in the pas 
Sage 155. The pressure in line depends upon the 
setting of the cap 131. After the grease has 
been discharged from the line 27 (or upon 
abnormally high pressure existing in said 
line 27), the valve of the engine E is again 
thrown so that the engine is reversed to again 
reverse the position of the valve stem 79. 
Thus, as long as the pump Pis operating to 
produce pressure, the fluid directing means 
or alternator will alternate pressure in the 
lines, O and I and cause alternate delivery 
from the lines 25 and 27. Y 
The distributor valve V effects the distribu 

tion to the two said lines 25 and 27 and also 
provides means for building up pressure in 
the respective delivery line until the regula 
tor or relief portion of the alternator causes 
the proper differential in the lines 141 and 
143 to reset the alternator under power of 
engine E. 

Operation (alternative form; Figs. 18 
V and 14) . 

Figs. 13 and 14 illustrate the operation of 
the piston when the grease engine G is used 
for operating alternator A, instead of the air engine E. The operation is substantially 
the same, corresponding reference numeral 
indicating corresponding connections. Dif 
ferential pressures in the lines O and I as be 
fore, effects differential pressures in the lines 
141 and 143. The differential pressure in the 
lines 141 and 143 is not permitted to take 
place until the differential pressure in the 
lines O and has built up to a predetermined 
amount, as determined by the adjustment of 
the caps 129 and/or 131. The difference be 
tween the two forms of the invention is that 
in Figs. 13 and 14 there is led off from the 
main pressure line 89 a branch line 159 which supplies grease to the grease engine G 
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through its valve gear. This valve gear is, 
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as was the case in the previously described 
form, under the influence of the differential 
pressure in said lines 141 and 143. 

It will be seen that this form of the inven 
tion does away with the necessity for an air 
supply. It is to be used wherever air is not 
available, or where it is difficult to obtain and where is not required upon the Supply of 
grease in the supply chamber 107 in order 
to properly force the grease into the recip 
rocating parts of the pump P when the suc 
tion event occurs therein. 

Electric circuit for driving (Fig. 15) 
The pump P may be of the electrically 

driven type such as described more particu 
larly in my co-pending application for dis 
ensing apparatus, Serial No. 344,719, filed 

6, 1929, with the exception that the 
pressure circuits are as hereinbefore de 
scribed. The pump carries a motor M for driving certain reciprocating elements adapt 
ed to engender pressure in the line 89. The 
motor is energized from the circuit shown in Fig. 15. 
In Fig. 15, numeral 161 represents a main 

line or a main supply circuit. The motor M 
of pump P is placed across the line 161 and 
carries in the circuit thereof a switch 163 
operable from a trip coil 165. When the 
switch 163 is energized the motor runs; other 
wise it does not. It will be understood that 
the magnetic switch 163 automatically re 
opens when its trip coil 165 is de-energized. 
The trip coil 165 of the switch 163 is en 

ergized by a shunt 167 connected across 
swingable contact points 169. The contacts 
169 are located in a main or central timing 
switch 171 which is supplied current by 
means of a supply circuit 173 connected with 
the main line 161. It will be understood that 
the timing switch, as well as the switch 163 
are of known type and that there is shown 
and described herein only enough of their 
elements to make clear the functions of the 
system herein described. 
The contacts 169 are timed to open and 

close at predetermined intervals by means 
of a set of cams 175, 177 connected to the 
same shaft, such shaft being driven by a suit 
able synchronous or other constant-speed mo 
tor 179 energized from said circuit 161 by said 
supply circuit 173. It is to be understood 
that where alternating current is not avail. 
able, a mechanical timing device may be used for driving the cam ? 
For purposes of explanation, the cam 175 

is shown composed of conducting material 
and connects so as to continuously maintain 
the circuit 173 closed. Hence it will be seen 
that the motor 179 which is energized from 
said circuit 173 continuously drives the shaft 
on which the cams 175,177 are mounted. The 
cam 177 is shown as non-conducting. It will 

1,805,303 

thus be seen that the period of time which 
the contact 169 remains closed depends upon 
the relative positioning of the cams 175,177 
and upon the rate at which they revolve. The 
rate at which they revolve is a fixed quan 
tity in a given switch. The relative angular 
positions of the cams 175, 177 may be ad 
justed to suit particular conditions. 
it will be seen that by means of the timing 
switch 171, the trip coil 165 of the switch 
163 is intermittently energized so as to inter 
mittently close the main circuit across the ter 
minals of motor M. 
A push button Switch 181 (manually op 

erable) is used in connection with the tim 
ing switch 171 and magnetic switch 163 for 
energizing the trip coil 165 of the magnetic 
switch 163 independently of the action of 
the timing switch 171. This is done by short 
ing out the timing switch 171 as shown in 
Fig. 15. A manually controllable handle 183 
serves as means for performing the manual 
operation. - - 

From the above it will seen that the syn 
chronous motor 179 in the timing switch 
171 is continuously driven by the constantly 
closed circuit 173. Thus the motor 179 con 
tinuously drives the cams 175,177. The cams 
are angularly adjusted on their shaft for pro 
viding a suitable period of closure of the con 
tacts 169. The trip coil 165 of the magnetic 
switch 163 is intermittently energized so as 
to intermittently close said switch 163. Thus 
the motor M of the plump P is intermittently 
energized for suitable periods of time, said 
periods being adjustable. These periods are 
also adapted to be cut into and out of opera 
tion manually, for periods of time differing 
from those required under automatic opera 
tions. - - 

As shown in Figs. 11 and 13, it is pref. 
erable that the automatic switch 163 and the 
manually operable switch 181 be placed on 
the pump itself so that temporary adjust 
ments in the system may be made at a loca 
tion which is more or less close to the bear 
ings being lubricated. However, the loca 
tion of these switches, as well as the switch 171 is optional. 

Advantages 
Among the advantages of the invention is 

the fact that the total weight of grease or 
lubricant that is pumped may be controlled 
by suitably adjusting the period of the tim 
ing switch 171. This controls the net period 
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of time that the pump Poperates and hence 
the net pumpage of lubricant. The adjust ment for_weight of lubricant being pumped 
is thus independent of the rate of operation 
of the pump P when it is moving. 
Another advantage of the invention is 

that each distributor valve V causes a posi 
tively definite amount to be pumped to each 
point of application and effects an independ 
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taining of a predetermined maximum pres 
sure in the main line into which fluid is then 
being directed, said regulating means com 
prising means for effecting communication 
from said main line into which fluid is then being directed, through the secondary line 
associated with such mainline, to said revers ing means, whereby the fluid pressure in such 
main line serves to operate said reversing 
eaS. O 

8. In apparatus of the class described main 
fluid conduit lines, means associated with said 
main lines for distributing fluid therefrom, 
secondary fluid conduit lines associated with 
said main fluid lines, a source of fluid under high pressure, reversing means for directing 
said fluid under high pressure alternately to 
said main lines, regulating means operating 
said reversing means to redirect said fluid 
into another of said main lines upon the at 
taining of a predetermined maximum pres 
sure in the main line into which fluid is then 
being directed, said regulating means com 
prising, means for effecting communication 
from said main line into which fluid is then 
being directed, through the secondary line 
associated with such main line, to said re versing means, whereby the fluid pressure in 
such main line serves to operate said revers 
ing means, said regulating means also includ 
ing means for independently determining the 
respective maximum fluid pressures in said 
main lines. 

9. In apparatus of the class described, fluid 
conduit lines, delivery means associated with 
said lines for ejecting fluid therefrom under 
pressure, a source of fluid under high pres 
sure, means for directing said fluid under 
high pressure alternately to said lines to ef 
fect ejaculation of said fluid from said de 
livery means, and means operating said di 
recting means to redirect said fluid into 
another of said lines upon the attaining of a 
naximum fluid pressure in the line into which fluid is then being directed in excess of the pressure required to operate said delivery 
eaS. 

10. In apperatus of the class described, 
fluid conduit lines, delivery means associated 
with said lines for ejecting fluid therefrom 
under pressure, a source of fluid under high 
ressure, means for directing said fluid under . 
? pressure alternately to said lines to ef 
fect ejaculation of said fluid from said de 
livery means, means operating said directing 
means to redirect said fluid into another of 
said lines upon the attaining of a maximum 
fluid pressure in the line into which fluid is 
then being directed in excess of the pressure 
required to operate said delivery means, and 
adjustable means for determining said max. 
imum fluid pressure. . . . . . . 

11. In apparatus of the class described, 
fluid conduit lines, delivery means associated 
with said lines for ejecting fluid therefrom 
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under pressure, a source of fluid under high 
pressure, means for directing said fluid un 
der high pressure alternately to Said lines to 
effect ejaculation of said fluid from said de 
livery means, and means operating said di 
recting means to redirect said fluid into 
another of said lines upon the attaining of a 
maximum fluid pressure in the line into which 
fluid is then being directed in excess of the 
pressure required to operate said delivery 
means, and means for independently deter mining the respective maximum fluid pres 
sures in said lines. 

12. In apparatus of the class described, 
fluid conduit lines, delivery means associated 
with said lines for ejecting fluid therefrom 
at a predetermined fluid ejaculation pressure, 
a Source of fluid under high pressure, means 
for directing said fluid under high pressure 
alternately to said lines to effect ejaculation 
of Said fluid from said delivery means, and 
means operating said directing means to re 
direct said fluid into another of said lines 
upon the attaining of a maximum fluid pres 
sure in the line into which fluid is being di 
rected normally in excess of said fluid ejacu lation pressure. 

13. In apparatus of the class described, 
fluid conduit lines, delivery means associated 
with said lines for ejecting fluid therefrom at a predetermined fluid ejaculation pressure, a 
SQurce of fluid under high pressure, means for 
directing said fluid under high pressure al 
ternately to Said lines to effect ejaculation of 
said fluid from said delivery means, means Operating Said directing means to redirect 
said fluid into another of said lines upon the 
attaining of a maximum fluid pressure in the 
line, into which fluid is being directed nor. mally in excess of said fluid ejaculation pres 
Sure, and adjustable means for determining 
Said maximum fluid pressure. 

14. In apparatus of the class described, 
lubricant conduit lines, a source of lubricant 
under high pressure, and means for directing 
and redirecting said lubricant under hig 
pressure alternately to said lines, said direct 
ing, means being actuated to redirecting op 
eration by the lubricant pressure in the line 
from Said directing means into which lubri. 
cant is then being directed. 

15. In apparatus of the class described, a fluid pump, a pair of main fluid conduit lines 
for receiving fluid from said pump, a pair of secondary fluid conduit lins individually 
connected to said main lines, means for dirert. 
ing said fluid.from said pump alternately 
into said mainlines, ejecting means associated 
with said mainlines including a movable ele 
ment which, when motion thereof is resisted, 
causes said PE to increase the fluid pres: 
sure in said mainline into which fluid is then being directed and the secondary line 
connected thereto, and means in said second 
arylines operated by increased pressure in the 
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one of said secondary lines connected to the 
mainline into which the fluid is then being directed, for operating said directing means 
to redirect said fluid from said pump into the 

g other of said main lines. . 
16. In apparatus of the class described, a 

fluid pump, a pair of main fluid conduit lines 
for receiving fluid from said pump, a pair of 
secondary fluid conduit lines individually 

@ connected to said main lines, means for di recting said fluid from said pump alternately 
into said main lines, ejecting means asso 
ciated with said main lines including a mov 
able element which, when motion thereof is 

as resisted, causes said pump to increase the fluid 
pressure in said main line into which fluid is 
then being directed and the secondary line 
connected thereto, alternating means in said 
??????????? 20 sure in t 
nected to the main line into which the fluid is 
then being directed, for operating said direct 
ing means to redirect fluid from said pumps 
into the other of said main lines, and regulat 

25 ing means in said secondary lines between 
said alternating means and said main lines, 
said regulating means permitting communit 
cation between said alternating means and 
the main line into which fluid is then being 

30 directed and preventing communication be 
tween said alternating means and the main 
line into which fluid is not then being di 
rected. 

17. In apparatus of the class described, a 
86 fluid pump, a pair of main fluid conduit lines for receiving fluid from said pump, a pair of 

secondary fluid conduit lines individually 
connected to said main lines, means for direct 
ing said fluid from saidpump alternately into 

40 said main lines, ejecting means associated 
with said main lines including a movable ele 
ment which, when motion thereof is resisted, 
causes said pump to increase the fluid pres 
sure in said mainline into which fluid is then 

45 being directed and the secondary line con 
nected thereto, alternating means in said sec 
ondary lines operated by increased pressure in 
the one of said secondary lines connected to 
the main line into which the fluid is then be 

60 ing directed for operating said directing 
means to redirect fluid from said pump into 
the other of said main lines, and regulating 
means in said secondary lines between said 
alternating means and said main lines, said 
regulating means permitting communication 
between said alternating means and the main 
line into which fluid is then being directed 
and preventing communication between said 
alternating means and the main line into 
which fluid is not then being directed, said 
regulating means also including means for 
independently determining the respective 
maximum fluid pressures in said main lines. 

18. In apparatus of the class described, a 
grease pump, grease conduit lines, means for 
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lines operated by increased pres 
e one of said secondary lines con 
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directing said grease from said pump alter 
nately into said lines, an engine for inter 
mittently operating said directing means, at 
least one ejector valve associated with said 
lines, said ejector valve forcing grease there 
from under grease pressure transmitted by 
said lines in alternating succession, said ejec 
to valve upon forcing grease therefrom oc 
casioning increased grease pressure in said 
line into which grease is then being pumped, 
and means controlling said engine to operate 
said directing means to redirect grease into 
another of said lines, said controlling means 
being actuated by said increased grease 
pressure. 

19. In apparatus of the class described, a 
grease pump, grease conduit lines, means for 
directing said grease from said pump alter 
nately into said lines, an engine for intermit 
tently operating said directing means, at 85 
least one ejector valve associated with said 
lines, said ejector valve forcing grease there 
fron under grease pressure transmitted by 
said lines in alternating succession, said ejec 
tor valve upon forcing grease therefrom oc 
casioning increased grease pressure in said 
line into which grease is then being pumped, 
and means controlling said engine to operate 
said directing means to redirect grease into 
another of said lines, said controlling means 95 
being actuated by said increased grease pres 
sure, said controlling means including ad 
justable means whereby actuation thereof. 
takes place only upon the attaining of a pre 
determined maximum grease pressure. 

20. In apparatus of the class described, a 
source of fluid under high pressure, a pair of 
main fluid conduit lines, means for directing 
said fluid under high pressure alternately to 
said main lines, an ejector valve positioned 
across said main lines, fluid delivery lines 
leading from said valve, said ejector valve 
delivering measured quantities of fluid alter 
nately to said delivery lines, means for caus 
ing increase in fluid pressure in said ejector 
valve when predetermined conditions of re 
sistance are met in said delivery lines and/or 
said valve, an engine operating said direct 
ing means, a valve gear for said engine, a 
pair of secondary fluid conduit lines associ 
ated with said main lines and communicat 
ing with said valve gear, and regulating 
means interposed in said secondary lines be 
tween said main lines and said valve gear 
permitting communication only when said 
main lines are provided with fluid under in 
creased pressure as described. 

21. In apperatus of the class described, a 
source of fluid under high pressure, a pair of 
main fluid conduit lines, means for directing 
said fluid under high pressure alternately to 
said main lines, an ejector valve positioned 
across said main lines, fluid delivery lines 
leading from said valve, said ejector valve 
delivering measured quantities of fluid alter- 130 
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nately to said delivery lines, means for caus 
ing increase in fluid pressure in said ejector 
valve when predetermined conditions of re 
sistance are met in said delivery lines and/or 
said valve, an engine operating, said direct 
ing means, a valve gear for said engine, a 
pair of secondary fluid conduit lines associ 
ated with said main lines and communicating 
with said valve gear, and regulating means 
interposed in said secondary lines between 
said main lines and said valve gear permit 
ting communication only when said main 
lines are provided with fluid under increased 
ressure as described, said regulating means ????????? adjustable, whereby the maximum 

fluid pressure in said delivery lines is deter 
mined. 

22. In apparatus of the class described, a. 
source of grease under high pressure, a pair 
of main grease conduit, lines, means for di recting said grease under high pressure al 
ternately to said main lines, an ejector valve 
positioned across said main lines, grease de 
livery lines leading from said valve, said 
ejector valve delivering measured quantities 
of grease alternately to said delivery lines, 
means for causing increase in grease pressure 
in said ejector valve when predetermined 
conditions of resistance are met in said de 
livery lines and/or said valve, an air-oper 
ated engine operating said directing means, a 
valve gear for said engine, a pair of second 
ary grease conduit lines associated with said main lines and communicating with said 
valve gear, and regulating means interposed 
in said secondary lines between said main 
lines and said valve gear permitting commu 
nication only when said main lines are pro 
vided with grease under increased pressure 
as described. 

23. In apparatus of the class described, a 
source of grease under high pressure, a pair 
of main grease conduit lines, means for di recting said grease under high pressure al 
ternately to said main lines, an ejector valve 
positioned across said main lines, grease de 
iivery lines leading from said valve, said ejector valve delivering measured quantities 
of grease alternately to said delivery lines, 
means for causing increase in grease pressure 
in said ejector valve when predetermined 
conditions of resistance are met in said deliv. ery lines and/or said valve, a grease-operated 
engine operating said directing means, a 
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ary fluid conduit lines associated with said 8 o 8 a main lines, means for directing fluid from 
said pump alternately into said main lines, 
ejecting means associated with said main 
lines including means for causing said pump 
to increase the fluid pressure in said main 
line and associated secondary line into which 
fluid is then being pumped, when movement 
of said last-named means is resisted, and 
means operating said directing means to re 
direct said fluid into another of said main 
lines upon increase in fluid pressure as de 
scribed. 

25. In apparatus of the class described, 
fluid conduit lines, a source of fluid under 
high pressure, and means for directing said 
fluid under high pressure alternately to said 
lines, means for delivering fluid under pres 
sure from said lines, automatic means operat 
ing said directing means to redirect said fluid 
into another of said lines, and means for in dividually separately adjusting the pressure 
in said lines at which said automatic means is brought into operation. 

26. In apparatus of the class described, 
fluid conduit lines, a source of fluid under 
high pressure, means for directing said fluid 
under high pressure alternately to said lines, 
automatic means operating said directing 
means to redirect said fluid into another of 
said lines upon the attaining of a predeter 
mined maximum fluid pressure in the line 
into which fluid is then being directed, and 
ejecting means associated with said lines for 
ejecting fluid therefrom under pressure, said 
ejecting means including means for setting 
up a resistance under predetermined condi 
tions thereby causing the building up of said 
predetermined maximum fluid pressure. 

27. In fluid directing means, a body por 
tion having an inlet and a pair of outlets, 
means for receiving fluid under pressure at 
said inlet, and an exhaust outlet, and oscil 
lable means in said body portion delivering 
fluid under pressure alternately to said out 
lets and simultaneously connecting the outlet 
not then receiving fluid to said exhaust outlet. 

28. Influid directing means, a body por 
tion having an inlet and a pair of outlets, 
means for receiving fluid under pressure at 
said inlet, and an exhaust outlet, oscillable 
means in said body portion delivering fluid 
under pressure alternately to said outlets and 
simultaneously connecting the outlet not then valve gear for said engine, a pair of second- receiving fluid to said exhaust outlet, and - ?? 

ary grease conduit lines associated with said main lines and communicating with said 
valve gear, and regulating means interposed 
in said secondary lines between said main 
lines and said valve gear permitting com 
munication only when said main lines are 
provided with grease under increased pres 
sure as described, 

24. In apparatus of the class described a 
fluid pump, main fluid conduit lines, second 

means for independently limiting the respoc 
tive fluid pressures at the respective outlets. 
29, In, fluid directing, means, a body por: 

tion having a main fluid inlet and a pair of 
main fluid outlets, regulating means asso 
ciated with said body portion having out 
lets adapted to be individually connected to 
said main fluid outlets, said body portion 
also having an exhaust outlet, means in said 
body portion delivering fluid under pressure 
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from said main inlet alternately to said main 
Qutlets, said last-named means simultane ously connecting the main outlet not con 

0. 

nected to said main inlet to said exhaust out 
let, and means for independently limiting 
the respective fluid pressures at the respec 
tive main outlets. 

30, In, fluid directing, means, a body por: 
tion having a main fluid inlet and a pair of 
main fluid outlets, regulating means asso 
ciated with said body portion having outlets 
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adapted to be individually connected to said 
main fluid outlets, said body portion, also 
having an exhaust outlet, means in said body portion delivering fluid under pressure from 
said main inlet alternately to said main out 
lets, said last-named means simultaneously 
connecting the main outlet not connected to 
said main inlet to said exhaust outlet, where 
by a difference in fluid pressures at said main 
outlets is occasioned, said regulating means 
operating to prevent the generation of fluid 
pressures at said outlets in excess of a pre 
determined value and also operating to con 
nect said main outlets and the outlets of said 
regulating means. 31. In fluid directing apparatus, a body 
having at least one inlet, at least two main 
outlets, and at least two secondary outlets, 
means associated with said body for deliver 
ing fluid from said inlet alternately to said 
main outlets, and regulating means inter 
posed between said main outlets and said 
secondary outlets, said regulating means op 
erating to prevent, the generation of fluid 
pressures in said main outlets in excess of a 
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predetermined value. 
Yra 32. In fluid directing apparatus, a body 

having at least one inlet, at least two main 
outlets, at least two secondary outlets, and 
at least one exhaust outlet, means associated 
with said body delivering fluid from said in 
let alternately to said main outlets, and for 
connecting the main outlet not then receiv 
ing fluid to said exhaust outlet, and regulat 
ing means interposed between said main out 
lets and said secondary outlets, said regul 
lating means operating to prevent the gener 
ation of fluid pressures in excess of a pre 
determined value. 33. In fluid directing apparatus, a body 
having at least one inlet, at least two main 
outlets, at least two secondary outlets, and 
at least one exhaust outlet, means associated 
with said body delivering fluid from said in 
let alternately to said main outlets, and for 
connecting the main outlet not then receiv 
ing fluid to said exhaust outlet, and regulat 
ing means interposed between said main out ets and said secondary outlets, said regul 
lating means operating to prevent the gener 

main outlets. - 
84. In fluid directing apparatus, a body 

having at least one inlet, at least two main 
outlets, and at least two secondary outlets, 
means associated with said body delivering 
fluid under pressure from said inlet alter 
nately to said main outlets, and regulating 
means interposed between said main outlets 
and said secondary outlets including means 
for adjustably regulating the fluid pressures 
at which respective main outlets communi cate with their respective secondary outlets. 

35. In fluid directing apparatus, a body 
having at least one inlet, at least two main 
outlets, and at least two secondary outlets, 
means associated with said body delivering 
fluid under pressure from said inlet alter 
nately to said main outlets, and regulating 
means interposed between said main outlets 
and said secondary outlets including means 
for independently adjustably regulating the 
fluid pressures at which respective main out 

outlets are not in communication with said 
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lets communicate with their respective sec 
ondary outlets. - 36. In a fluid directing apparatus, a body 
having at least one inlet, at least two main 
outlets, at least two secondary outlets, and 
at least one exhaust outlet, means associated 
with said body delivering fluid under pres 
sure from said inlet alternately to said main 
outlets and simultaneously connecting the 
main outlet not receiving fluid to said ex 
haust outlet, and regulating means inter 
posed between said main outlets and said sec 
ondary outlets including means for inde 
pendently adjustably regulating the fluid 
pressures at which respective main outlets 
communicate with their respective secondary 
outlets. r In testimony whereof, I have signed my 
name to this specification this 25th day of 
November, 1930. FRANK S. BARKS. 

ation of fluid pressures in excess of a prede 
termined value, said regulating means also operating to connect said secondary outlets 
to said exhaust outlet when said secondary 
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