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1

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 im-
proved high pressure lubricating system employ-
ing an improved form of measuring valve.

A further cbject 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 valve made in ac-
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-
erative 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;

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

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

¥ig. § is a transverse sectional view taken as in-
dicated at line §—0 on Fig, §;

Fig. 7 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 relabing to iubricating apparatus, and it is
econcerned with certain forms of measuring valves
adapted for use in lubricating systems, particu-
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 outiet and then through & second outlet, said
outiets leading te bearings or other paris of a
mechanism requiring lubrication. The applica-
tion of pressure is controlled so:as to be supplied
at intervals only and not continuously.
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2

The form of measuring valve shown in Fig. 1
comprises a valve body 78 having a bore 78 with
milled by-passes 88 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 78 and
are adapted to control the flow of lubricant
through the by-passes 88 and 8{ as well as through
ports 88 and 87, which are adapted to be con-
nected to the parts to be lubricated by coupling
fittings 88. A piston 99 is reciprocable in the
bore I8 and has a longitudinal drilled hole 82

~ extending therethrough for reception of a closely
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fitting valve operating stem 94. The valve stem
84 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 76is a port §6 which
eommunicates with a valve port 88 formed in an
indicator body 188. A poppet type valve 102 is
reciprocable in the body 80 being normally
pressed downwardly by a compression coil spring
184, the upper end of which presses a suitable
packing {08 into a packing cap 188. Upon the
application of sufficient lubricant pressure at the
valve port §8 the valve (82 will be raised and its
outer end or stem: 1i8 will be projected out-
wardly from the cap (98 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

.78. 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 16 are formed with centrally
disposed projections 7§ 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 2§ which are dis-
posed adjacent the extreme ends of the bore 78.
In the form illustrated, the valve body 76 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 fthe other
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supply line of the system; but it may be under-
stood that a plurality of bores 78 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 26 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 78 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 83 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 81 to force the piston
80 to the right and thereby discharge the lubri-
cant at the right of this piston through the out-
let port 86. Preferably, the piston §0 is formed
at 891 with a reduced projection at the end ad-
jacent the valve 88, 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 8f. The other end of the
piston has a similar projection §1 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 80 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 78 will cause the
pressure to build up therein, and since at this
prhase of the operating cycle the piston will have
uncovered the port 86, the plunger valve {62 will
be raised from its seat against the force of a
spring 1084 so as to cause its stem or end portion
{10 to be projected from the cap 108, 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 1682 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 (88
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 18 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 98 will again
operate the visual tactile signal valve 182 by pro-
jecting its stem {10 from the cap i88 to indicate
to the operator that a complete cycle of opera-
tion of the apparatus has been effected.

PFigure 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 2§ near its opposite
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4
ends respectively and having those ends closed
by plugs 88 with reduced stop projections 10.
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 21 having
coupling fittings 28 and 29 respectively for con-
nection with conduits leading to the bearings to
be lubricated.. Diametrically opposite the out-
lets 38 and 3f, 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 38 and 31.

In this particular form of valve the bore 22 is
provided with annular grooves 58 and 58 in which
are mounted the arcuate leaf springs 68 formed
as shown in Pig. 6 and each having a central
tongue 64 initially shaped to proiect toward the
adjacent valve 34 or 5. 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 §4 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 64 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 {12
which lead to the port 98 and permit the Iubri-
cant pressure to be applied to the valve {82 for
projecting its stem (18 from the cap or casing
168, 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 114 is provided with
a piston 116 reciprocable therein and with piston
valves (18 and 119 which respectively control by-
passes 52 and 53 and outlet ports 38 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 11§ has an eccen-
trically located hole {20 in which a valve operat-
ing pin 122 is slidable, the fit of the pin in bore
120 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 (14, the initial movement of the valve 119
to the right causes exactly corresponding move-
ment of the valve 118, due to the mechanical con-
nection provided by the pin (22, 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 1(i6, the pin 122
will not be attached to either of the valves.

In this form of valve, one end of the body (14
is closed by a threaded plug 68 having a reduced
projecting portion 70 serving as a stop for the
valve 118. The other end of the body Ii4 is
closed by a two-part plug having an outer portion
40 and an inner end portion 46 with a reduced
projection 47 acting as a stop for the valve 119.
This plug has a bore through which an indicator
stem 36 extends slidably from the piston 118 to
which it is loosely anchored. This stem 36 pro-
Jjecting from the plug 40 at one end of the body
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1i4 seives to apprise the operator of thé posi-

tion and movements of the piston 116 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 110 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
ancther position, a piston reciprocable in said
bore between said valves, a valve stem extending
through said piston and having its ends normai-
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-
1y by said valves, said cylinder having a port un-
covered 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.

3. 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 ecylinder 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 arother 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 portiens of the bore respectively, each
of said valves being operable to direet the flow
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 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, 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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