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This invention relates to devices for metering and 
injecting ?uents and more speci?cally to metering and 
injection devices to ‘be used in conjunction with ?uents 
which require continuous ?ow. 
Many ?uent compounds tend to thicken, settle or 

separate out when the ?uent body is allowed to rest for 
any substantial length of time. This is typical, for ex 
ample, of certain permanent lubricants for motor bear 
ings in which cellulose or other ?brous material is inter 
mixed with a viscous petroleum base. When such lubri 
cants are used in conventional metering and injection 
equipment, the petroleum tends to liquify and be squeezed 
out of the ?brous material due to the high pressures 
exerted upon the ?uid. This results in repeated clogging 
of the equipment and a highly diluted injected lubricant. 

Conventional metering equipment employs a continu 
ous ?owing line of ?uent out of which a predetermined 
quantity of ?uent is removed for injection. It is the 
object of the present invention to provide a metering and 
injection device of this type which does not substantially 
interrupt the ?ow of the ?uent to be metered and which 
does not separate the liquid portion of a ?uent mixture 
from its solid constituents. 
The present invention achieves this object by providing 

a valve member de?ning an interior chamber and having 
an inlet and outlet both communicative with the chamber 
such that ?uent enters through the inlet from a continu 
ously ?owing stream and re-enters the stream through 
the outlet. In a preferred embodiment of the invention 
which is subsequently described in detail, ?rst and second 
pistons are slidably disposed within the chamber on oppo 
site sides of the ?owing ?uent. When the pistons are 
actuated, they move to a position blocking the inlet and 
outlet and a quantity of ?uent is trapped between them. 
The pistons and ?uent continue their movement away 

from the inlet and outlet until the second piston is pre 
vented from further movement in this ‘direction. As the 
?rst piston then approaches the second piston, the ?uent 
is forced at increased pressure out of the device through 
a port in the valve member and a connected nozzle. The 
inlet and outlet are blocked only for the period during 
which the ?rst piston is actuated. Since this period is of 
short duration, the ?ow of ?uent is substantially uninter 
rupted, thus preventing settlement or solidi?cation of the 
?uent material. In addition, the port and nozzle allow 
the ?uid to leave the device at an increased pressure 
without squeezing the liquid portion out of the solid 
material in the mixture. 

Other objects and advantages of the present invention 
will be more readily apparent from the following detailed 
description of several preferred embodiments of the pres 
ent invention. The description makes reference to the 
drawings in which: 
FIGURE 1 is a sectional plan view of an embodiment 

of the present invention; 
FIGURE 2 is a sectional side view of this embodiment; 
FIGURE 3 is a sectional side view showing the device 

partially actuated; 
FIGURE 4 is a sectional side view showing the com 

pleted stroke of the device; 
FIGURE 5 is a sectional view taken on the lines 5-5 

in FIGURE 1; 
FIGURE 6 is a schematic view of the present device 

and its connecting ?uent line; 
FIGURE 7 is a sectional side view of a section of the 
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2 
device with a shim mounted to reduce the quantity of 
?uent metered; 
FIGURE 8 is a front view of the shim shown in FIG 

URE 7; 
FIGURE 9 is a sectional side view of a portion of a 

second embodiment of the present invention. 
Referring to the drawings in detail, the present inven 

tion is illustrated as employed to inject metered quan 
tities of lubricating ?uid into motor bearings. As shown 
in FIGURE 1, a piston 10 having a ?uid-tight gasket 12 
is slidably positioned in a stationary cylinder 14. Ports 
16 and 18 in the cylinder are connected by means of a 
four-way valve 20 to ‘a high-pressure air supply and to 
the atmosphere. The piston 10 is connected by means 
of a bolt 21 to the end of a shaft 22 which extends through 
one end of the cylinder 14. A gasket 24 maintains a 
?uid-tight connection between the cylinder 14 and the 
shaft 22. 
When the valve 20 is actuated to introduce high pres 

sure air at the port 16 and to ventport 18 to the at 
mosphere, the piston 12 remains in the rearward posi 
tion shown in FIGURE 1. Reversing the connections, 
high pressure air introduced through the port 18 will force 
the piston forward (to the left in FIGURE 1) and allow 
high pressure air to vent to the atmosphere through the 
port 16. Hereinafter, the term “forward” refers to a 
movement or a position to the left, and the term “rear 
ward” refers to a movement or position to the right, in 
FIGURES 1-4, 7 and 9. 
The shaft 22 terminates at its other end in an end sec 

tion 26 of reduced diameter. A collar 28 of increased 
diameter is permanently mounted on the shaft intermedi 
ate of the end section 26 and the main portion of the 
shaft. The free end of the end section 26 projects into 
an opening 30 in a block 32. A spring 34 extends be 
tween the block and the collar 28 along the length of 
the end section 26. 

Bolts 36 and 38 extend through the block 32, through 
a pair of rigid tubes 40 and 42, and then through open 
ings in a second block 44. This second block has a cen 
ter aperture 45 through which the shaft 22 extends. Nuts 
46 and 48 secure the bolts in place. The other ends of 
the bolts are connected into the ends of short rod sec 
tions 50 and 52 which in turn attach to a contact block 
54. Slide rods 56 and 58 connect to the opposite side 
of the block 54 and extend parallel to the shaft 22. The 
slide rods are slidably disposed in passages 60 and 62 in 
a stationary valve body 64. Nuts 66 and 68. connect 
the slide rods to a block 70 mounted at the forward face 
71 of the valve body. It can thus be seen that the blocks 
32, 44, 54 and 70, the bolts 36 and 38, the rod sections 
50 and 52, and the slide rods 56 and 58 are all intercon 
nected to form a rigid sub-structure generally indicated 
at 72 which can slide along the passages 60 and 62 of the 
valve body 64. 
The valve body 64 has an inlet port 74 and an outlet 

port 76 which connect with a central elongated passage 
or chamber 78 which extends parallel to, and in align 
ment with, the shaft 22. The ports 74 and 76 are on 
opposite sides of the passage 78 but are not in axial align 
ment; the outlet port 76 is situated at a point closer to 
the air-actuated end of the present device than isthe inlet 
end 74. A tube 80, positioned along the surface of the 
central passage 78, has openings 82 and 84 which allow 
?uid to enter the passage through the inlet port 74 and 
to leave through the outlet port 76. The opening 84 
adjacent the outlet port 76 is substantially smaller than 
the other opening 82. A third opening or slot 86 in 
the tube 80 is located ‘adjacent the forward face 71 of 
the valve body 64. 
An elongated piston or shaft 88 extends through an 

opening 90 in the contact block 54 and its forward end 



3,221, 948 
3 

is slidably disposed within the central passage 78. The 
other end of the shaft 88 employs a ?anged section 92 
which normally bears against the block 32. An empty 
space 93 is thus created between the face of the ?anged 
section 92 and the end of the end section 26. A limit 
switch 94 is positioned at the juncture between the ?anged 
section 92 and the block 32. The forward end of the 
shaft 88 has a transverse face 95 which is normally posi 
tioned adjacent to, but not blocking, the opening 84 and 
the outlet port 76. 

Another elongated pistonor shaft 96 is slidably dis 
posed in the forward end of the central passage 78 and 
extends through the block 70. Gaskets 97 mounted 
along the interior of the tube 80 provide a ?uid-tight 
?t between the shafts 88 and 96 and the tube. A nut 
98 connects the shaft 96 to the block 70. A cone-shaped 
head or nozzle 100 is mounted at the forward end of 
of the shaft 96. The shaft 96 includes an axial passage 
102 which extends from the forward end of the shaft 
to a point displaced from the rearward end. A transverse 
slot or opening 104 extends froml the outer surface of 
the shaft interiorly to the rearward end of the axial pas 
sage 102. An opening 106 of reduced diameter in the 
head 100, having a substantially smaller diameter than 
the axial passage 102, is in axial alignment with the 
axial passage 102 and extends through a cylindrically 
shaped tip 108 at the forward end of the head 100, and 
through the head body to connect with the forward 
end of the axial passage 102. 
The shaft 96 includes a beveled rearward relief slot 

110. When the shaft is in its most forward position, 
as shown in FIGURES 3 and 4, the tip 108 of the head 
100 protrudes into the recess of a suitably mounted motor 
bearing 112. In this position, the deepest section of the 
slot 110 is situated directly adjacent to the opening 86. 
Similarly, the transverse slot 104 in the shaft 96 is also 
disposed adjacent to the opening 86. Thus, ?uid situated 
adjacent to the rearward end of the shaft 96 at the slot 
110 may be communicated to the shaft 96, the head 100 
and the bearing 112. 
The inlet and outlet ports 74 and 76 are connected to 

points along a closed system of ?owing lubricant. A 
pump 114 supplies ?uid lubricant to the inlet port 74. 
When the shaft 88 is in its rearward or unactuated posi 
tion as shown in FIGURE 2, the ?uid ?ows into the space 
116 between the transverse face 95 and the slot 110 and 
out through the outlet port 76. The outlet port 76 con 
nects to a sump 118 which includes a suitable mixing 
unit. The ?uid is then delivered from the sump back 
to the pump 114 for return to the inlet port 74. Thus a 
continuous ?ow of suitably mixed ?uid is maintained as 
long as the shaft 88 is in its rearward position. 

In operation, high pressure air is normally introduced 
into the port 16 while the other port 18 is vented to the 
atmosphere. The entire device thus assumes the posi 
tion shown in FIGURES l and 2. The piston 10 and 
shaft 22 ‘remain in their rearward position. The spring 
34 holds the entire sub-structure 72 securely in place with 
the collar 28 bearing against the block 44, and the block 
70 supported by the forward face 71 of the valve body 
64. Fluid is introduced through the inlet port 74 by the 
pump 114 and ?ows across the space 116 and through 
the outlet port 76 to the sump and mixer 118. Thus a 
continuous ?ow of ?uid is maintained across the space 
116. 
To inject a metered amount of the lubricant into the 

bearing 112, high-pressure air is introduced into the port 
18 and the port 16 is vented to the atmosphere. This 
causes the piston 10 and the shaft 22 to move in the for 
ward direction. The force of the spring 34 against the 
block 32 causes the sub-structure 72 to move forward 
with the shaft 22. Forward movement of the block 32 
results in a similar movement of the shaft 88. As it 
moves, the forward end of the shaft 88 ?rst blocks the 
outlet opening 84 and then blocks the inlet opening 82. 
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4 
A quantity of ?uid is trapped between the transverse face 
95 and the shaft 96 and is translated in the forward direc 
tion with these two shafts 88 and 96. Since the two open 
ings 82 and 84 are not closed at once but rather in se 
quence, the possibility of trapping air in the space 116, 
in the openings 82 and 84, or in the ports 74 and 76, is 
substantially avoided. As the transverse face 95 moves 
across the small outlet opening 84, ?uid continues to ?ll 
the space 116. This space still remains ?lled with ?uid 
as the face 95 closes the inlet opening 82. 
The forward motion of the shafts 22 and 88 and the 

sub-structure 72 continues until the block 54 contacts the 
rearward face of the valve body 64 as shown in FIGURE 
3. At this time, the tip 108 of the head 100 is situated 
in the proper position for injection of lubricant into the 
motor bearing 112. The trapped ?uid is then in position 
over part of the opening 86. 

Further forward motion of the shaft 22 compresses the 
spring 34 and moves the forward end of the end section 
26 through the space 93 into abutment with the face of 
the ?ange section 92. The shaft 22 then moves the 
shaft 88 forward along the central passage 78. Since the 
shaft 96 is prevented from further forward movement, 
the trapped ?uid is compressed between the advancing 
face 95 and the stationary shaft 96. The ?uid then is 
forced at increased pressure through the opening 86 and 
the transverse slot 104 into the axial passage 102, the 
opening 106, and ?nally into the motor bearing 112. As 
the transverse face 95 contacts the rearward end of the 
shaft 96, the ?anged section 92 abuts the block 54 pre 
venting further forward motion of the shaft 88. 
When high-pressure air is again introduced into the 

port 16 and the port 18 allowed to vent to the atmosphere, 
the piston 10 and the shaft 22 move in the rearward direc 
tion. The end section 26 moves away from the ?anged 
section 92 until the collar 28 again contacts the block 44 
and pulls the sub-structure 72 rearwardly. As the shaft 
96 moves rearwardly, it pushes the shaft 88 ahead of it. 
When the block 70 abuts the forward face 71 of the valve 
body 64 thus preventing further rearward motion of the 
sub-structure 72, the deepest portion of the slot 110 is then 
situated directly above the opening 82 and the inlet port 
74. The pressure of the ?uid at this opening 82 forces 
the shaft 88 rearward exposing the outlet opening 84 and 
allowing ?uid to again ?ow through the valve body 64, 
and thus returning the entire device to its normal position. 
The limit switch 94 may be utilized to indicate when 

the device is in its normal position with the space 116 
?lled with ?uid and therefore ready to be actuated again. 
Since the ?uid pressure at the opening 82 is the force 
which moves the shaft 88 to its normal rearward position, 
the possibility of creating a vacuum in the space 116 is 
avoided. This insures that the ?ow of ?uid through the 
valve body 64 will be steady and that every stroke of the 
device will inject a uniform quantity of ?uid. 
The size of the metered quantity of ?uid may be re 

duced by mounting a shim 120 of suitable thickness on 
the rearward face of the block 54 by means of a bolt 
122, as shown in FIGURES 7 and 8. The shim is formed 
with a semi-circular slot 124 adapted to ?t over the shaft 
88. The size of the stroke and therefore of the injected 
quantity of ?uid will be reduced as the shim 120 of in 
creasing thicknesesses are employed. ‘ 

If the present device is to be used only for the meter 
ing of ?uids, the shaft 96 does not include an axial pas 
sage and the head 100 is not necessary. Instead, a second 
outlet port 126 is provided in the valve body 64 forward 
of the inlet port 74 as shown in FIGURE 9. An opening 
128 allows ?uid trapped between the two shafts 88 and 96 
to pass into the second outlet port 126. The device is 
operated in the same manner as in the above described 
?rst embodiment except that ?uid is here removed through 
the outlet port 126 rather than through the axial passage 
and head of the injection device. Since the port 126 is of 
relatively large diameter, the ?uid forced through itwill 
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be at substantially the same pressure as the ?uid passing 
through the ports 74 and 7-6. 

It is to be understood that the present device is applica 
ble to meter and inject any type of liquid or solid material 
which ?ows under‘ pressure and it is not intended to be 
limited to permanent lubricants of the type described in 
conjunction with the above embodiments. 
Having thus described my invention, I claim: 
1. A metering device for ?uents, comprising: 
a continuous ?owing line of ?uent; 
a body member de?ning an interior chamber and hav 

ing an inlet and an outlet each communicative with 
said chamber whereby said ?uent is permitted to 
enter said member through said inlet and to depart 
through said outlet; 

?rst and second means m-ovably disposed within said 
chamber and normally displaced from each other 
on opposite sides of the line of ?ow between said 
inlet and said outlet; 

means for actuating said ?rst and second means in a 
direction blocking said inlet and outlet, a quantity 
of said ?uent being trapped between said ?rst and 
second means; 

stop means adapted to limit the motion of said second 
means in said direction; 

and means permitting the removal of said trapped 
?uent compressed between said ?rst and second 
means as said ?rst means approaches said second 
means. 

2. The structure de?ned in claim 1 wherein said means 
for removing said ?uent comprises an opening in said 
body member communicative with said chamber. 

3. A metering and injection device for a continuous 
?owing line of ?uent, comprising: 

a valve member having an interior central passage 
therethrough and including an inlet and outlet each 
communicative with said passage whereby said ?uent 
is permitted to enter said passage through said inlet 
and to depart through said outlet; 

?rst and second means slidably disposed within said 
passage and normally displaced from each other 
on opposite sides of the line of ?ow between said 
inlet and said outlet; 

means for sliding said ?rst and second means along 
said passage closing said inlet and outlet, a quantity 
of said ?uid being trapped ‘between said ?rst and 
second means; 

stop means adapted to limit the motion of said second 
means; 

and means adapted to remove said trapped ?uid com 
pressed between said ?rst and second means as said 
?rst means approaches said second means. 

4. The structure de?ned in claim 3 wherein said inlet 
and outlet are disposed on opposite sides of said passage 
with their axes in parallel spaced relation, whereby said 
outlet is closed prior to said inlet upon actuation of said 
?rst means. 

5. The structure de?ned in claim 3 wherein said means 
for removing said ?uid comprises a passage in said sec 
ond means communicative with said central passage in 
said valve member. 

6. The structure de?ned in claim 5 including a nozzle 
mounted on said second means and extending exteriorly 
of said valve member and having a passage therethrough 
connected to said passage in said second means, whereby 
said trapped ?uid is forced through said second means 
passage and said nozzle passage exteriorly of said valve 
member as said ?rst means approaches said second means. 

7. A metering device for a continuous ?owing line of 
?uent, comprising: 

a valve member including an interior central linear 
passage therethrough having ?rst forward and sec 
ond rearward ends, an inlet and outlet port com 
municative with said passage whereby ?uent is per 
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6 
mitted to enter said passage through said inlet port 
and to depart through said outlet port; 

a piston adapted to move reciprocally parallel to the 
extension of said passage; ' 

means adapted to actuate said piston; 
a sub-structure connected to the forward end of said 

piston and slidingly connected to said valve member; 
a stop adapted to limit the forward motion of said 

sub-structure; 
a ?rst shaft connected to said sub-structure and slid 

ingly positioned’ in the forward end of said passage, 
said shaft having a rearward position situated for— 
ward of the line of ?ow between said inlet and said 
outlet; 

a second shaft slidingly positioned in the rearward 
end of said passage, and having an initial rearward 
position situated to the rear of the line of ?ow be 
tween said inlet and said outlet and a forward posi 
tion blocking said inlet and said outlet; 

whereby, upon forward actuation of said piston a quan 
tity of ?uent is trapped between said ?rst and said 
second shaft, and is translated forward of said line 
of ?ow; I 

‘and means for removing said trapped ?uid from be 
tween said i?rst and second shafts to a point exte 
rior of said valve member. 

8. A metering device for a continuous ?owing line of 
?uent, comprising: 

a valve member including an interior central linear 
passage therethrough having ?rst forward and sec 
ond rearward ends, an inlet and outlet port commu 
nicative with said passage whereby ?uent is per 
mitted to enter said passage through said inlet port 
and to depart through said outlet port; 

a piston adapted to move reciprocally parallel to the 
extension of said passage; 

means adapted to actuate said piston; 
_a sub-structure connected to the forward end of said 

piston and slidingly connected to said valve member; 
a stop adapted to limit the forward motion of said 

sub-structure; 
a ?rst shaft connected to said sub-structure and slidingly 

positioned in the forward end of said passage, said 
shaft having a rearward position situated forward of 
the line of ?ow between said inlet and said outlet; 

a second shaft slidingly positioned in the rearward end 
of said passage, and having an initial rearward posi 
tion situated to the rear of the line of flow between 
said inlet and said outlet and a forward position 
blocking said inlet and said outlet; 

whereby, upon forward actuation of said piston a quan 
tity of ?uent is trapped between said ?rst and said 
second shaft, and is translated forward of said line 
of flow; 

and port means adapted to allow said trapped ?uid to 
be removed from said valve member after said ?rst 
shaft is limited by said stop and said second shaft 
approaches said ?rst shaft. 

9. A metering and injection device for a continuous 
?owing line of ?uent, comprising: 

a valve member including an interior central linear 
passage therethrough having ?rst forward and sec 
ond rearward ends, an inlet and outlet port commu 
nicative with said passage whereby ?uent is per 
mitted to enter said passage through said inlet port 
and to depart through said outlet port, and an in 
terior slot adjacent said ?rst end communicative with 
said passage; 

a piston adapted to move reciprocally parallel to the 
extension of said passage; 

means adpated to actuate said piston; 
a sub-structure connected to the forward end of said 

piston and slidingly connected to said valve member; 
a stop adapted to limit the forward motion of said 

sub-structure; 
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a ?rst shaft connected to said sub-structure and slid 
ingly positioned in the forward end of said passage, 
said shaft having a transverse slot extending in 
teriorly and an interior axial passage extending from 
said slot through the forward end of said shaft, said 
shaft having a forward position wherein said trans 
verse slot is disposed in communication with said 
interior slot of said valve member and a rearward 
position situated forward of the line of ?ow between 

5 

8 
riorly and an interior axial passage extending from 
said slot through the forward end of said shaft, said 
shaft having a forward position wherein said trans 
verse‘ slot is disposed in communication with said 
interior slot of said valve member and a rearward 
position situated forward of the line of ?ow be 
tween said inlet and said outlet; 

a second shaft slidingly positioned in the rearward end 
of said passage, and having an initial rearward posi 
tion situated to the rear of the line of ?ow between 
said inlet and said outlet and a forward position 
blocking said inlet and said outlet; 

whereby, upon forward actuation of said piston a quan 
tity of ?uent is trapped between said ?rst and said 
second shaft, and is translated to a point adjacent 
to the interior slot of said valve member by the 
forward motion of said sub-structure, and then is 
forced through said slots and said axial passage 
by the forward motion of said second shaft after 
the forward motion of said sub-structure is limited 
by said stop, and whereby, upon rearward actuation 
of said piston said second shaft is returned to 

10. A metering and injection device for ?uents, com- its initial rearward position by said sub-structure. 
prising; 11. The structure de?ned in claim 10 including a hol 

a continuous ?owing line of ?uent; 25 low nozzle mounted at the forward end of said ?rst shaft 
a valve member including an interior central linear and communicative with said interior axial passage such 

passage therethrough having ?rst forward and second that ?uent forced into said axial passage is passed through 
rearward ends, an inlet. and outlet port communica- said nozzle. 
tive with said passage Whereby‘?uent is permitted to 
enter said passage through said inlet port and to 30 
depart through said outlet port, and an interior slot 
adjacent said ?rst end communicative with said 

said inlet and said outlet; 10 
a second shaft slidingly positioned in the rearward end 

of said passage, and having an initial rearward posi— 
tion situated to the rear of the line of ?ow between 
said inlet and said outlet and a forward position 
blocking said inlet and said outlet; 15 

whereby, upon forward actuation of said piston, a 
quantity of ?uid is trapped between said ?rst and 
second shaft and is translated to a point adjacent to 
the interior slot of said valve member,‘ said fluid 
then being forced through said slots and ‘said axial 20 
passage after said ?rst shaft is limited by said stop 
and said second shaft approaches said ?rst shaft. 
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