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UNITED STATES PATENT OFFICE 
2,526,568 

LUBRICATING APPARATUS 

John T. Leonard, Evanston, Ill. 
Original application August 12, 1944, Serial No. 

549,223, now Patent No. 2,440,410, dated April 
27, 1948. Divided and this application June 7, 
1946, Serial No. 675,239 

(C. 184-?) 4 Claims. 

This invention relates generally to lubricating 
apparatus, and more particularly to centralized 
lubricating systems and measuring Valves used aS 
parts of Said systems. 
One object of the invention is to provide an in 

proved high pressure lubricating system employ 
ing an improved form of measuring valve. 
A further object of the invention is to provide 

an improved measuring valve which is durable 
and reliable in operation, and may be economical 
ly manufactured, and which is adapted for use 
either with grease or with oil as the lubricant. 
Other objects and advantages will appear from 

the following description, reference being had to 
the accompanying drawings, in which: 

Fig. 1 is a central longitudinal sectional view 
of One form of lubricating Wave made in a C 
cordance with this invention and showing the 
valve with the parts in their initial position be 
fore the application of pressure; 

Fig. 2 is a central longitudinal Sectional view 
similar to Fig. 1 except that the parts are shown 
at certain intermediate positions during an op 
elative cycle of the system; 
Fig. 3 is also a longitudinal sectional view similar 

to Fig. 1 but with the parts shown at their limit 
ing positions at the end of one-half of the oper 
ating cycle; 

Fig. 4 is a transverse sectional view taken as 
indicated at line 4-6 of Fig.1; 

Fig. 5 is a central longitudinal sectional view 
of a modified form of the measuring valve, em 
bodying certain features of the invention; 

Fig. 6 is a transverse sectional view taken as in 
dicated at line 6-6 on Fig. 5; 

Fig. is a central longitudinal sectional view of 
another modification of the measuring valve. 
This application is a division of my application 

Serial No. 549,223, filed August 12, 1944, which on 
April 27, 1948, matured into Patent No. 2,440,410, 
and relating to iubricating apparatus, and it is 
concerned with certain forms of measuring valves 
adapted for use in lubricating systems, particus 
iarly those of the multiple dual line type in which 
in most cases a plurality of measuring valves are 
provided, each with two inlet ports, and are con 
nected with two supply lines through which lubri 
cant under pressure is Supplied alternately, thus 
causing measured quantities of lubricant to be de 
livered from each of the valves, first through 
one outlet and then through a second outlet, said 
outlets leading to bearings or other parts of a 
mechanism requiring lubrication. The applica 
tion of pressure is controlled so as to be supplied 
at intervals only and not continuously. 

O 

2 
The form of measuring valve shown in Fig. 1 

Comprises a valve body is having a bore 78 with 
milled by-passes 36 and 8 and with plugs 82 and 
83 threaded into the ends of the bore 78. Piston 
Valves 84 and 85 are slidable in the bore 8 and 
are adapted to control the flow of lubricant 
through the by-passes 89 and 8 as well as through 
portS 83 and 8, which are adapted to be con 
nected to the parts to be lubricated by coupling 
fittings 88. A piston 93 is reciprocable in the 
bore 8 and has a longitudinal drilled hole 92 
extending therethrough for reception of a closely 
fitting valve operating stem 94. The valve stem 
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98 may be secured rigidly to one of the valves 84 
or 85 or may be in the form of a pin unattached 
to either of these valves but serving to define a 
minimum spacing between them. 

Centrally of the valve body 76 is a port 96 which 
COnamunicates With a valve port 98 formed in an 
indicator body 0. A poppet type valve 02 is 
reciprocable in the body 60 being normally 
pressed downwardly by a compression coil spring 
04, the upper end of which presses a suitable 
packing 08 into a packing cap f 88. Upon the 
application of Sufficient lubricant pressure at the 
Valve port 58 the valve (2 will be raised and its 
outer end or stem will be projected out 
Wardly from the Cap 8 as indicated in dotted 
outline in Fig. 1 and in full lines in Fig. 3. 
In the lubricating system in which these meas 

uring valves are adapted to be used, there is pro 
vided a pumping mechanism and a suitable con 
trol Valve Structure whereby lubricant is alter 
nately forced under pressure through the laterally 
disposed inlet ports 24 and 25 in the valve body 
6. Such pumping and valve apparatus may be 

of the type shown in my Patent No. 2,399.277, 
granted April 30, 1946, or may be of any other 
Suitable construction. As shown in the draw 
ings, the plugs 82 and 83 which close the ends 
of the valve body. 6 are formed with centrally 
disposed projections of reduced diameter which 
Serve to limit the strokes of the adjacent valves 
84 and 85 and which thus prevent the valves from 
closing the inlet ports 24 and 25 which are dis 
posed adjacent the extreme ends of the bore 78. 
In the form illustrated, the valve body S is de 
signed as an individual unit and as seen in Fig. 4 
the two diametrically opposite inlet ports 24 at 
one end of the body are provided with coupling 
fittings 26 by which they may be connected into 
One of the lubricant feed lines of the system. 
Similar couplings are also supplied for the inlet 
ports 25 at the opposite end of the valve body for 
connecting the measuring valve with the other 
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supply line of the system; but it may be under 
Stood that a plurality of bores 8 may be formed 
in a single header block of the type shown in my 
Copending application Serial No. 549,223 in which 
case the coupling fittings 28 may be omitted and 
the ports 24 and 25 will be connected by bores 
or passages formed directly in the block. 
The operation of the valve shown in FigS. 1 to 

4 will be readily understood from a comparison 
of these views. Upon application of lubricant 
pressure to the bore 8 through the ports 25 at 
One end thereof, the valve 85. Will be forced to the 
right, carrying With it the Valve 84 and the piston 
90. The valve 84 being thus moved to the position 
shown in Fig. 2 will cut off its by-pass 80 and 
uncover the port 86 leading to the bearing to be 
lubricated. After the Valve 84 encounters the 
stop 70 on the plug 82, the movement of the valve 
85 will also be arrested by reason of the Spacing 
effect of the stem 94, but lubricant will continue 
to flow through the by-pass 8 to force the piston 
90 to the right and thereby discharge the lubri 
cant at the right of this piston through the out 
let port 86. Preferably, the piston 90 is formed 
at 9 with a reduced projection at the end ad 
jacent the valve 85, thus providing an annular 
space between the valve and the end of the piston 
for the application of pressure to the piston by 
way of the by-pass 8. The other end of the 
piston has a similar projection 9 f which operates 
in the same manner during reverse movement of 
the parts. 
When the first half of the cycle of operation 

has been completed, causing the piston 90 to be 
forced toward the right-hand end of the cylinder 
and into contact with the Valve 84 therein, the 
continued supply of lubricant under pressure to 
the left-hand end of the bore i8 will cause the 
pressure to build up therein, and Since at this 
phase of the operating cycle the piston Will have 
uncovered the port 96, the plunger valve 2 Will 
be raised from its Seat against the force of a 
Spring 94 So as to cause its stem or end portion 
f 0 to be projected from the cap f 08, thus ap 
prising the operator that this phase of the lubri 
cation operation has been completed. The op 
erator may observe that the end of the plunger 
valve 02 projects from the cap, or if the measur 
ing valve is located in a place of poor visibility, 
the operator may hold his finger over the cap f 98 
and thus, when the valve plunger moves out 
Wardly, receive a tactile signal that this part of 
the lubricating cycle has been completed. There 
after the operator Will reverse the lubricant Sup 
ply so as to relieve the pressure at the left-hand 
end of the bore 78 and to supply lubricant under 
pressure to the right-hand end thereof to bores 
24. From the foregoing it will be apparent that 
parts of the valve structure will be returned to 
the position in which they are shown in Fig. 1, 
and a measured charge of lubricant will be forced 
through the outlet port 87 to the part to be lubri 
cated. When the Second phase of the Operating 
cycle is thus completed, the lubricant pressure in 
the bore 78 at the right of the piston 90 will again 
operate the visual tactile signal valve O2 by pro 
jecting its stem if 0 from the cap f 68 to indicate 
to the operator that a complete cycle of opera 
tion of the apparatus has been effected. 

Figure 5 discloses a modified form of the in 
vention which in Some respects resembles the 
principal form shown in my copending applica 
tion Serial No. 549,223 of which the present appli 
cation is a division. Figure 5 shows a valve body 
20 having inlet ports 24 and 25 near its opposite 
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4. 
ends respectively and having those ends closed 
by plugs 68 with reduced stop projections 70. 
Within the bore 22 of the body 20 there is a re 
ciprocable piston 34 which feeds lubricant alter 
nately through outlet ports 30 and 3 having 
coupling fittings 28 and 29 respectively for con 
nection with conduits leading to the bearings to 
be lubricated. Diametrically opposite the out 
lets 30 and 3, the bore 22 is formed with by 
passes 52 and 53 which are of slightly greater 
length than the piston valves 54 and 55 mounted 
slidably in the bore 22 for controlling the by 
passes and the outlet portS 30 and 3. 
In this particular form of Valve the bore 22 is 

provided with annular grooves 56 and 58 in which 
are mounted the arcuate leaf Springs 62 formed 
as shown in Fig. 6 and each having a central 
tongue 64 initially shaped to project toward the 
adjacent valve 53 or 55. Figure 5 shows the valve 
55 in the position which it assumes when lubri 
cant under pressure has been Supplied through 
the port 25. The spring tongue 64 is forced back 
into the plane of the groove 58 while lubricant 
flows through the by-pass 53 and past the spring 
to force the piston 34 to its right-hand limit of 
movement. The function of the Spring 63 as more 
fully explained in my Said Copending applica 
tion is to shift the valve 55 back to position for 
closing the by-pass 53 when the pressure is re 
lieved from the left-hand end of the valve body 
20 and applied to the right-hand end through 
portS 24. 
The movement of the piston 34 to either limit 

of its travel in the bore 22 uncovers the portS 2 
Which lead to the port 98 and permit the lubri 
cant pressure to be applied to the valve (2 for 
projecting its stem 0 from the cap or casing 
08, thus notifying the operator when each half 

of the cycle has been completed, as already ex 
plained in connection with the valve shown in 
Figs. 1 to 4. 

Figure 7 shows a third form of measuring valve 
embodying certain features of this invention. In 
this structure the valve body 4 is provided with 
a piston f6 reciprocable therein and with piston 
valves 8 and 9 which respectively control by 
passes 52 and 53 and outlet ports 3 and 3 in 
substantially the same manner as the valve mem 
bers 54 and 55 and the valve members 84 and 85 
already described. The piston 6 has an eccen 
trically located hole f 20 in which a valve operat 
ing pin 22 is slidable, the fit of the pin in bore 
f20 being sufficiently close to prevent leakage of 
lubricant past it. Thus, as lubricant under pres 
Sure is Supplied to the left-hand end of the valve 
body 4, the initial movement of the valve 9 
to the right causes exactly corresponding move 
ment of the valve 8, due to the mechanical con 
nection provided by the pin f22. As in the case 
of the pin 94, the pin 22 may be secured rigidly 
to one of the valves or may be unattached to 
either of them, but preferably, in view of its ec 
centric location in the piston f6, the pin 22 
will not be attached to either of the valves. 
In this form of valve, one end of the body 4 

is closed by a threaded plug 68 having a reduced 
projecting portion 9 Serving as a stop for the 
valve if 8. The other end of the body 4 is 
closed by a two-part plug having an outer portion 
40 and an inner end portion 46 with a reduced 
projection 4 acting as a stop for the valve 9. 
This plug has a bore through which an indicator 
stem 36 extends slidably from the piston 6 to 
which it is loosely anchored. This stem 36 pro 
jecting from the plug 40 at one end of the body 
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lia serves to apprise the operator of the posi 
tion and movements of the piston 6 in a man 
ner more fully described in my said copending ap 
plication Serial No. 549,223, thus serving the same 
purpose as the indicator stem O of Figs. 1 
and 5. 
While there are shown and described herein 

certain structures embodying my invention and 
illustrative thereof, it is to be understood that 
the invention is not limited thereto or thereby, 
but that it embraces all modifications, variations 
and equivalents which may come within the Scope 
of the appended claims. 
I claim: 
1. A lubricant measuring valve comprising a 

valve body having a bore extending therethrough, 
said bore having a bypass at each end thereof, a 
cylindrical Valve at each end of said bore and 
Operable to cut off its adjacent bypass when in 
One position and to uncover said bypass when in 
another position, a piston reciprocable in Said 
bore between Said valves, a valve Stem extending 
through Said piston and having its ends normali 
ly engaging Said valves to cause them to move one 
With the other, means for supplying lubricant 
under preSSure alternately to the opposite ends 
Of Said bore, and discharge ports near the ends 
of Said bore and adapted to be covered respective 
ly by said valves, said cylinder having a port un 
COWered by Said piston when the latter is at either 
end of its stroke, and a hydraulic pressure indi 
cator connected to said last named port. 

2. In a lubricant measuring valve having a 
measuring cylinder, a piston reciprocable in said 
cylinder, means for limiting the stroke of said 
piston, a bypass at each end of said cylinder for 
Conducting lubricant to the portion of the cylin 
der in which the piston is reciprocable, a valve 
aSSociated with each of Said bypasses and opera 
tive to prevent flow of lubricant therethrough, a 
pair of outlet ports formed in said body and com 
municating with the opposite ends of said cylin 
der, each of said valves being operable to control 
the flow of lubricant through one of said bypass 
eS and one of Said outlet ports, said cylinder hav. 
ing a port uncovered by said piston when the lat 
ter is at either end of its stroke, and a hydraulic 
preSSure indicator connected to said last named 
port. 

3. A lubricant measuring valve comprising a 
valve body having a bore extending therethrough, 
plugs closing both ends of said bore, said bore 
having a bypass adjacent each end thereof, a cy 
lindrical valve in each end of said bore and slid 
able therein to cut off its adjacent bypass when 
in one position and to uncover said bypass when 
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6 
in and ther position, a piston reciprocable in said 
bore between said valves, said bore having a port 
uncovered by Said piston when the latter is at 
either end of its stroke, a pair of outlet ports 
formed in Said body and communicating with op 
posite end portions of the bore respectively, each 
of Said Valves being operable to direct the flew 
of lubricant alternately through one of said by 
paSSes and one of Said outlet portS, means for 
Supplying lubricant under pressure alternately to 
the opposite ends of said bore, such means in 
cluding laterally disposed ports in said body 
formed respectively adjacent said plugs which 
Close the ends of Said body, each of said plugs 
having at its inner end a projection of cross-sec 
tion less than that of the bore, said projection 
Serving to limit the movement of the adjacent 
valve toward the end of the bore and preventing 

- the valve from closing the inlet port at that end, 
and a hydraulic pressure indicator connected to 
the port uncovered by said piston when the latter 
is at either end of its stroke. 

4. A lubricant measuring valve comprising a 
valve body having a bore extending therethrough, 
Said bore having a bypass at each end thereof, a 
cylindrical valve at each end of said bore and 
Operable to cut of its adjacent bypass when in 
One position and to uncover said bypass when in 
another position, a piston reciprocable in said 
bore between said valves, means for supplying 
lubricant under pressure alternately to the oppo 
Site ends of said bore, and discharge ports near 
the ends of said bore and adapted to be covered 
respectively by said valves, said cylinder having a 
port uncovered by said piston when the latter is 
at either end of its stroke, and a hydraulic pres 
Sure indicator connected to said last named port. 

JOHN T. LEONARD. 
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