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To odl whom it may concern: .
- Be it known that I, Frank D). Winkiry,
~ a citizen of -the United States, residing at
Madison, mn the county of Dane and Stateé
8 of Wisconsin, have invented certain new and
useful Improvements in TLubricators, of
which the following is a specification.
- This invention rélates to force feed labri-
cators of the type in which a measuring pis
190 ton or pump delivers a measured amount of
‘oil through a- sight feed device to' a corre-
sponding force pump, which then forces
this il to the bearing to be lubricated.
Important features of the invention are
18 the use of a single plunger for the measur-

ing and force pumps, the adaptation of the.

oscillating piston valve principle to a lu-
bricator of this general type; the construc-
tion of a lbricator for feeding any desired

30 number of bearings, by the mere duplication
of standird’ unite; and the individual pro-
gressive  adjustment of the feed of each
measuring pump, without. changing the pis-
ton travel and’ without stepping the ma-
25 chine, o . :
Broadly stated the lubricator may be said

to: consist of a combined case and’ reservoir
intwHieh is mounted a' plurality of pump
units corresponding to the nutibér of bear:

30 ings to Be lubrdeated. Each pump unit con-
cgists of two- single acting pumps aXially
aliried' and: having a comrion plunger, one

- Being' the measiiring and the other the force
pump: The plungers are pdrted and are
3% actunted’ through combined disk and cylin-
- der cams; ore; for' edich plunger, the carh dc-

. ‘tuating thechanisrt being so designed as first |

“to:move the plinger lonigitudinally without
~rotation with one set’ of ports it register,
4% tHen at the end of thHe longitudinal rove-
- mient th rotate the plunger slightly to bring
“a new set of ports into register; then to
move the pluiiger longitudinally in the re-
verze direction and firally at the end of such

43 reverse longitudinial’ movement to rotate it
reversely to its original position. In this
way a catisfactory valve action is had. - The

- oil'fed by the measuring pump rugs from a
_spout under a sight glass into a cup from
30 \whieh the foree pump draws its supply, and
the quantity fed is determined by the lon-
gitudinal adjustmerit of a bushing within
the measuring pump. This bushing is pro-
vidéd with a waste port through whiech oil

B8 iy discharped back- into the' reservoir until

the plunger oveértravels the porf. The point
of such overtravel is determined by the ad-
justivent of the bushing.

With this general statement of the cou-

_struction and operafion of the preferred em- 60

bodiment of my invention the details of the
construction will now be set forth in con-

.mection with the accompanying drawings,

n which — . .
Figure 1 is a vertical longitudinal section 65
through the case of the device showing the
pump and pump dctuating mechdnism in
elevation; the plungers having completed a
fongitudinal movement and being at the mid
point of their partial rotary movetheént; 70
Fig. 2 is a section on the line 8—5 of Fig. 1; -
Fig. & is a section on the line ¢—c,of Fig. 2;
Fig. 4 is 4 section on the line d—d of Fig. 3;
Fig. 5 is'a section on the line e—e of Fig.'8,
showing the constriction of the ratchet 75
drive; Fig. 6 is a perspective view of the
measiiring pumyp adjustable bushing; Fig.
T is'a perspective view of the measuring and
force pistons together with- their attached
actuatiig lug; Fig. 8'15 4’ séction on the line : 80
f—h of Fig. 10, showing- the plungérs sbout
to begin their longitudinal movement; Fig.
9 is a section on the line i—i of Wig. 10;
Fig. 10'is a sectior on the liné j~—j of Fig.'8;
Fig. 11 is a: séctiofi on the line k—% of Fig. 89
8; Fig. 12 is a section on the lite :— of Fig.
11; and Fig. 13 is a'section on the line m—m
of Fig. 11.
Referring tothe drawinigs 1 represeiits the

‘cothibined oil reservoir dnd ease, which may 90

be. of anv sditable form. ‘This is provided
with a removable covef 2% having a filling
opemiig 3 and straiver 4. On the cover 2

are also two upstanding portions i, having

semiciveular flanges 6 against which a sight 95
elass 7 is held by clamping vings 8. This
sight glass permits a view of the feed of
each measuring pump contained in the ease.
At the hack of the case is a bosz 9 to which
are attached the castings 10 cach centaining 10
the cvlinders, omdes, poarts, &c.. of a single
pump unit as will later be deseribed in de-
tail.  These castines ave attached to the ecase
1 by screwing a nipple 11 into the discharge
pert 12 of the pump unit, and are held in 10
alinement by pins 13 as shown in [fig. 8.
The nipples 11 are provided with unions 14
(see Fig. 4) bv which they m#y be con-
riected to pipes running to the bearings to be

lubricated, and'zre held'in plate By Ruts 15. 11
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In the drawings:s illustrated a lubricator | spect to the axis of the shaft the cam con-

adapted to-feed two bearings, but it is ob- !

vious that the structure may be adfipted to
feed any number of bearings by the mere
duplication of the pump units and actuating
cams. The pump units are absolutely iden-
tical and like parts in different units will be
referred. to by the same reference numerals.
Where it is necessary to distinguish between
the two units these will be referred to as A
and B as riarked on'the drawings.

The actnating shaft is formed in two sec-
tions 16 and 17, which are co-axial, the sec-
tion 16 being journaled in the end of the
section 17 at 18 (see Fig. 8). Each section

- turns in a bushing 19 screwed into the case

30

1 and locked by a check nut 20. To prevent
leakage of oil uleng the shaft each bushing
19 has a packing gland 21 togther with the
usual gland nnt 22 and a check nut 23. The
portion 16 of the shaft carries a pin 24 and
loosely mounted on this shaft i1s a hand
crank 25 having a ratchet lug 26 adapted
to engage pin 24 to permit turning shaft 16
by hand in one direction only. The portion
16 also carries the actuating cams 27, one
for each unit and a ratchet wheel 28, the
cams and ratchet wheel being fast to this
portion of the shaft. The portion 17 of the
shaft carries a radial arm 29 having a pawl

. 30 coacting with ratchet 28, the pawl being
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urged against the ratchet by a plunger 31
and spring 32.- The portion 17 mnay have an
arm 33 adapted to be connected to.some re-
ciprocating element of the machine to be
Iabricated or may itsélf be so connected to
such machine as to receive a slow rotary
movement. In either event the effect is to
impart a rotary movement to portion 16 of
the shaft in the direction indicated by ar-
rows in various of the figures.

The cams 27 may be:said to be compound
i character; that is they combine a disk
cam, adapted to impart reciprocating move-
ment to the cam wiper and a cylinder cam
adapted to impart an oscillating motion to
the same wiper, the cam being so designed
that the reciprocation and oscillation are
suceessive and not simultaneous. The wiper
i1s carried by ‘a. cylindrical guide pin 34
guided in a way 85 formed in the castings
10 parallel to the axis of the pump plunger.
The wiper consists of a U-shaped member
having arms 36 and 37 which straddle the
corresponding cam 27 so as to be moved up

_and down by it. The arm 36 carries a pin 38

which is eccentric with respect to guide way
35 and runs in a groove 39 on the édge of
cam 27. The groove 89 is of such form as
to swing the arm 36 about the axis of way
35 at the proper time and to the proper
extent.

Although the form of the cam is subject to
considerable modification that shown in. the
drawing is laid ont follows: Wiili re-

a3

g15ts ofF four 90° portions. Two of these
pertions opposite to each other are of cir-
éular contour, and concentric with the axis
of the shaft, but of different radius. The
intervening portions arve of progressively
varying radius as shown. Consequently
when the circalay portions of the cam are in
contact with the wiper the latter receives no

longitudinal motion. On these cirenlar por- -

tiens of the cam alo.ue, the groove 59 is of
heélical form the pitch of the helix being equal
but opposite on the two opposite cireular
portions. . On intervening portions of the
cam the groove is straight or of zero pitch.
Consequentiy during one quarter revolution
the wiper while swinging to one extreme
position moves longitudinally its full travel.
During the next quarter revolution the
wiper is swung by groove 39 to its opposite
extreme position. In this position it is dur-
ing the next quarter revolution moved hack
longitudinally its full travel. During the
last quarter revolution it is swung back by
groove 39 to initial position ready to begin
its next longitudinal movement.

The pump proper consists of two alined
cylinders 41 and 42, 42 being the measuring
pump cylinder and having a ported bushing
43, This bushing is clesed at its lower end
by a screw. plug 44 and is longitudinally ad-
justable in cylinder 42 by means of a rod
45 swiveled at 46 on ears on casting 10, and
threaded at 47 into a lug on the bushing. A
fock nut 48 limits the downward movement
of the bushing. Cylinder 41 is closed at its
upper end by a screw plug 49. The bushing
43 makes a close sliding fit in cylinder 42
and a plunger 50 works as a piston within
the bushing and in cylinder 41. The upper
end 51 serves as a force piston and the lower
end 52 as the measuring piston.. At mid
length of plunger 50 is a collar 53 slotted at
one side and there provided with a pin 54.
The bifurcated end 55 of arm 36 lies in the
slot of collar 53 and straddles pin 54 so
that plunger 50 is reciprecated and oscil-
lated by similar movements of the cam
wiper. The lower end 52 of plunger 50 has
two groove ports formed in its side, a long
one 56 which is the suction and discharge
port and a short port 57 which is the waste
port through which the surplus oil is wasted
back into the reservoir during the initial
portion of the forcing stroke of the measur-
ing pump. : )

58 is the suction port in bushing 43 and
coacts with port 56 during the suction stroke
of the measuring pump. Oil reaches it from
the reservoir through a pert 59 in casting 10.
Port 60 in bushing 43 is the discharge port
with which port 56 coacts during the dis-
charge stroke. It leads to passage 61 (see
Fig. 13) which is connected to:sight feed
drip pipe 62 and from this the oil' measured
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by the piston 52 yuns into cup-63 from which’

the forcing piston draws its supply. .~In'pas-
sage 61 is a ball valve 64 held down by a
spring 65 and used for the punpese of pre-
venting all flow through the discharge port
wntil the waste port is closed. The spring
is inclosed in a telescopic case66 to prevent
it ifrom accumulating lint from the il filter,
and other foreign material likady to eatch
in the spring. - '

The waste port 57 coacts during the initial
part of the forcing stroke with a small
waste port 67.in bushing 43. This leads to
a passage 68 and upstanding tube. 69 through
which oil overflows back into the reservoir.
Ports 38 and 60 are velatively long, as shown
in Fig. 6, but port 67 is short, so that while
longitudinal adjustment of bushing 43 does
not affect the coaction of ports 58 and 60
with port 56, it dees vary the portion of ithe
stroke through whieh oil may waste back
tc the reserveir through the registery of
ports 57 and 67 with.cach other. As the oil,
not so wasted back is fed to the force pump
the adjustment of bushing 43 controls the
feed of oil. It will be noted that the stroke
of the pump is unchanged by such adjust-
ment.

The end 51 of the plinger 50 has two

graove porty 71 a suetion port. and 72 a dis-
charge port.  The port 71 coacts. with a
port 73 which iz the termination of a pas-
sage T4 leading from the sight cup 63. The
port T2 concts with a port 73 leading to dis-
clirge passage 12, '

The operation :of the device will now be
traced. In Figs 8 to 12 the plunger of unit
A s just ready to begin its descent and
plunger of unit B just ready to begin its
ascent. As shown in Fig. 8 plunger 50 of
unit B has swung from the position in which
it s shown in Fig. 1 to a pesition in which

porf 56 regixters with  port 58 and
pert 72 with 75, Conseguently  as  the
plinger wmeves np in o this position ot

from the reservoir is drawn into cvlinder 42
and discharged from evlinder 41 to the bear-
ing to be tubricated. At the end of this up-
ward mevement plunger 50 is rotatéd until
it assumes the pesition in which unit A 1s
shown in FFig. 9. The plunger then inoves
downwardly and as port 71 registers with
purt 73, port 56 with port 60 and port 57
with port 67 the following actions-will take
place.
evliinder 41, Oil 1 evlinder 42 will be
wasted back into the reservoir until port 57
overtravels port 67, after whicl the oil will
overcome the spring 6. lift ball valve 64
and flow by 56, 60, 61 and 62 to sight cup 63.
At the end of its downward movement the
plunger is rotated back te its initial position.

To preduce an initial feed of oil before
starting a machine the hand. crank may be
used. The feed of il to any bearing may

Ol from cup 63 will be drawn into

2 ]

be quickly -adjusted by turning the rods 45

which praject through the cover of the reser-
voir.and are squared to receive a key.

 Having thus descrived mv invention, what
Telaim is:—

1. In a lubricator, the combination of a
pair of pump cylinders provided with suit-
able admission and discharge ports. the first
being a measuring cylinder and the second
a forcing cylinder; a sight feed device
adapted to receive lubricant pumped by the
first cvlinder and feed it to the second «yl-
inder: a ported pisten mounted in each cvl-
inder: means for reciprocating and oscillat-
ing the pistons in unison and with a con-
stant stroke, whereby the ports of the latter
are brought into operative register alter-
nately with the inlet and discharge ports of
the respective cylinders; and means for
varying the amcunt fed by the measuring
cylinder. , :

2. Tn a lubricator. the combination of a
pair of alined pump cylinders provided with
suitable admission and discharge ports. the
first being a measuring cylinder, and the
second a forcing cyvlinder adapted to re-
ceive lubricant pumped by the measuring
evlinder and to deliver it to the bearing to
be lubrieated; a ported plunger common to
both evlinders; u mechanism adapted to
reciproeate the plunger and to oscillate the
same about its longitudinal ‘axis to bring
the ports therein into proper register alter-
nately with the admission and discharge
ports in the cylinders: and an adjustable
member assaciated. with the measuring cyl-
inder and provided with a waste port whose
position is adjusted by the adjustment of
sald member. :

3. In a lubricator, the combination of a

easing: a pair of alined pump cyhinders

mounted in the easing and provided with
suitable admis<ion and discharge ports, the

first heing a measuring cvlinder, and the:

gecond a forcing evlinder adapted to receive
lubricant pumped by the measuring cylin-
der and to deliver 1t te the bearing to be
labricated; a ported plunger commaon to
‘beth eylinders: a mechanism adapted to re-
ciprocate the pluncer and to oscillate the
same about its longitudinal axis to bring
the poeri: therein into proper register alter-
nately with the admirssien and discharge
ports in the evhiuders: an adjustable mem-
ber asseciated with the measnring cyiinder

and provided with a waste port whose po-

sition is adjusted by the adjustment of said
member; and means for adju-ting said mem-
ber from a point outside the casing.
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4. In a lubricator, the combination of a 125

measuring pump evlimder provided with ad-
mission and discharge ports: a sight feed
device through which the measuring pump
discharges; a forcing pump cylinder axially

adined with the measuring mmp eylinder 130
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also provided with admission and discharge
ports, and adapted to draw its supply from
the sight feed device and discharge it to the
bearing to Lie lubricated ; a plunger common
to both eviinders and provided with ports
adapted (o coact with the admission and
discharge ports in the eylinders; means for
actuating  the plunger with a  constant
stroke: and means for varying the amount
fed by the measuring cylinder.

5. In a lubricator, the combination of a
measuring pump cylinder provided with ad-
mission and discharge ports; a sight feed de-
vice into which the measuring pump eylin-
der discharges; a foreing pump cylinder
provided with admission and discharge
ports. said eylinder being axially alined with
the measnring pump cylinder and adapted
{o draw its supplv frem the sight feed de-
vice and discharyge it to the bearing to he
Julieated ; a plunger common to botl eylin-
ders and provided with ports adapted 1o co-
act with the ports in the evlinders: means
for reciprocating the plinger longitudinally
with a constant stroke and. for <oseillating
the same about its longitudinal axis to bring
its ponds alternately nto register with the
admission and discharge ports: and means
for vaeving the amount fod by the measur-
ing evhinder.

6. In a Tubrieator. the combination of a

measuring pump oyvhnder provided with ad-

mission and dischavee ports: a sight feed
device iuto whieh the wessmding prap cyl-
inder dizcharges: a foreing pump evlinder
axiadly alined with the measuring pump eyl-
inder and adapted to dyaw g sapply from
the sight feed deviee and discharge it to

the hearing to be Iubricated and provided

with admission and discharge porlz: a plun-
ger common to both eyiinders and provided
with ports adapted to ecvact with the ad-
mission and diseharge ports In the eylin-
ders: means for reciproeating the plunger
lengitudinally. and for oscillating the same
about its lengitudinal axis to bring the ad-
mission and discharge ports successively
into register; a longitudinally adjustable
hushing mounted in the measnring evlinder
and provided with a waste port adapted to
he overiraveled by the plunger; and means
for adjnsting the position of the bushing
and consequently of its waste port.

7. In a lubwicator, the combination of a
pair of axially alined eyvlinders provided
with admnission and discharge ports, the
first being a measuring evlinder and the
second a forcing cviinder adapted to re-
ceive lubricant fram the measuring cylin-
der and to disebarge the same to the bearing
to be Tubricated: a phunger common to both
evlinders and provided with ports adapted
to register with the admission and dis-
charge ports in the cvlinder» in different
angular positions of the plunger; a cam

1,066,238

adapted to longitudinally rveciprocate the
phinger with a constant stroke and to oscil-
late the same about its longitndinal axis, te
seenre appropriate register of the, ports;
and means independent of the moverent of
the plunger adapied to vary the rate of
feed of the measuring evlinder.

5. In « lubricator. the combination of a
meastring punip evlinder: a ported bushing
mounted in said eylinder, normally fixed
therein but adapted to be adjusted to vary
the awmomnt fod therefrom; a plunger work-
ing within the bushing: switable julet and
disclinree  mechanism  for  the cylinder;
means for longitudinally reciprocating the
plinger: and wicans for adjusting the posi-
tien of the hushing. o

9. In a lobricator. the combination of a
meastring  pump  cyvlinder; suitable inlet
and discharge mechanism therefor; an ad-
justable bushing mounted therein and pro-
vided with a wasie port; a plunger working
within the bushing and adapted fo over
travel the waste port; means for reeipro-
cating the plunger longitudinallyy and
means for adjusting the position »f the
bushing to vary the overtravel of the plun-
gor past the waste port.

10. In a iubricator, the combination of a
meastring pump cylinder; a ported bush-
ing momnted in said cylinder and adapted
to be adjusted to vary the amount fed there-
from; a ported plunger working within the
bushing; means for imparting longitudinal
reciprocation and rotary oscillation to the
plunger; and means for adjusting the longi-
tudinal pesition of the bushing.

11. In a lubricator, the combindtion of a
mensuring pump cylinder; an adjustable
bushing mounted therein and provided with
inlet and discharge ports and a waste port;
a ported plunger working within the bush-
ing and adapied to overtravel the waste
port; means for reciprocating the plunger
longitudinally; means for imparting rotary
oscillation to the plunger to bring its ports
into register alternately with the inlet and

discharge ports; and means for adjustipg,

the position of the bushing to vary the over-

{travel of the plunger past the waste port.
12. Tn a lubricator, the combination of a

measuring pump cylinder baving a dis-

| charge port leading to the point of use of

the lubricant; a loaded valve in said dis-
charge port opening in the dircetion of flow
therethrough but tending to vetard such
flow; a plunger working in the evlinder; a
miovable member mounted in the cylinder
and provided with a vent port adapted to be
over traveled hy the plunger: and meaus for
adjusting the longitudinal position of such
member to vary the point of sneh over
trayel.

18. In a lnbricator, the combination of a
mefzsuring pump cylinder having a dis-
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charge port leading to the point of use for

the lubricant; a valve in the discharge port |

opening in the direction of flow there-
through; a spring urging said valve in a
closing direction; a telescopic case inclos-
ing said spring; a plunger working in said
cylinder; a movable member mounted in the
cylinder and having a waste port adapted to
be over traveled by said plunger; and means
for adjusting the longitudinal position of
said member to vary the point of such over
travel.

14. In a lubricator, the combination of a
measuring pump cylinder; an adjustable

; bushing mounted in said cylinder and hav-

ing inlet and discharge and waste ports; a
ported piston working within the busking
and adapted to overtravel the waste port;
means for imparting longitudinal recipro-
cation to the piston; means for mparting
rotary oscillation to-the piston to cause its

ports alternately to register with the inlet

and discharge ports of the cylinder; means

|

5

ing pump cylinder, a forcing pump cylinder,
a sight feed cup and passages leading from
the measuring purmp eylinder to said cup
and from said cap to the forcing pump eyl-
inder; a reciprocating piston mechanism for
the pump cylinders supported by said self-
sustaining element and adapted to be driven
by said actuating mechanism; and means
supported by said self-sustaining element
and adapted to vary the amount fed by the
measuring pump cylinder.

16. In a force feed lubricator, the combi-
nation of a tank adapted to contain oil; a
cover therefor having a transparent win-
dow; a shaft passing through the tank and
supported thercby; a plurality of actuating
cams carried by said shaft; and a plurality

- of lubricator units each adapted to feed oil

for adjusting the longitudinal position of |

the bushing; a sight feed device adapted to
receive oil froin the measuring cylinder; a

orted forcing cylinder adapted to receive
its supply from the sight feed device and
deliver the same to the bearing to be lubri-
cated; a ported piston adapted to work In
the forcing cylinder; and operative connec-
tion between the piston in the measuring
cylinder and that in the forcing cylinder
whereby they are reciprocated and oscil-
lated in unison.

15. In a lubricator the combination of a
tank adapted to contain oil; an actuating
mechanism mounted in said tank; and a plu-
rality of lubricator units each udapted to

. . . i
feed oil from said tank to a corresponding |

point of use, each individually supported in
said tank in operative relation with said
actuating mechanisin and each including the
following instrumentalities, a fixed self-

sustaining element provided with a measur- |

from said tank to a corresponding point of
use, each individually supported in said tank
beneath said transparent window in opera-
tive relation with said actuating cams and
each including the following instrumentali-
ties, a fixed self-sustaining element provided
with a measuring punip cylinder, a forcing
pump cylinder, a sight feed cup and pas-
sages leading from the measuring pump cyl-
inder to said cup, from said cup to the forc-
ing pump cylinder, and from the forcing
pump eylinder to a point outside said tank;
a reciprocating piston mechanism for said
pump cylinders mounted in sajd self-sus-
taining element and adapted té& be driven
by said cams; and means supported by said
gself-sustaining element, operable from a
point outside the tank and adapted to vary
the amount fed by the measuring cylinder.

In testimony whereof T have signed my-

name to this specification in the presence of
two subseribing witnesses.

FRANK DREW WINKLEY.
Witnesses:
W. C. Vos,
Pavrn Kney.
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