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Lutwm C. Rotter, Maplewood, and - August D.f :
Reisert, Victor G. Klein, and RudyF Schneller,. .
. St. LOIllS, Mo., assignors to Lincoln Engineering
Company, St Louls, Mo., & corporatmn of Mis-~. , "

" souri

Apphca.tlon August 24, 1942, Senal No. 455,852
(Cl 221—47 1)

11 Claims.

This mventmn relates to pumps and with re-
gard to certain ‘more SpeClﬁc features, to lubn-
‘cant pumps. - S a

" Among the several obJects of the invention

may be noted’ the provision of & hibricant- ‘pump

driven by a continuously operating internal- coin-
bustion’ engine. withoutde-clutching ‘the engine
each time the lubricant flow is ¢ut off; the pro-
vision of-a pump of the class descnbed in which
positive priming of the pump is obtained with-
‘out the use of check valves in the priming struc-
ture; the provision of apparatus of the class de-
scribed in which lubricant may be maintained
in a fluid condition at various temperatures, -in-
cluding the coldest; and the provision of -appa-
ratus of this class which is simple, compact and
reliable.. Other objects will be in ‘part obv1ous
and in part pointed out hereinafter.

. The invention accordingly comprises the- ele—
ments and combinations of elements, features of
construction, and arrangements -of parts which
will be exemphﬁed in the structures heréinafter
described, and the scope of the applicatiorn of
which will be indicated in the followmg claims.:

In the accompanying drawings, in which' is

illustrated one of var1ous p0551ble embod1ments
of the invention, -

Fig. 1 is a plan view of the apparatus

Fig. 2 is a front elevation of Fig. 1;

Pig. 3 is a side elevatlon of Flg 2 taken fromf

the right;
Fig. 4 is a honzontal sectlon taken on hne
4—4 of Fig. 2;:
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- Pig. 5 is a vertmal sectlon taken on l1ne 5—-5

of Fig.1; and,

Fig. 6 is a horlzontal sectlon taken on: 11ne
6—86 of Fig. 5.

- -Similar reference: characters mdlcate corre-
spondingparts throughout the. several views of
‘the drawings.

- United States. Patent 2,221,585, dated November
12, 1940, shows a gasoline engine. driven Ilubri-
:cant pump in which a ‘mechanical. driving con-
nection is released at a predetermlned 1ubr1cant
pressure. ‘

United: States Patent 2276 2017, dated March
-10, 1942, shows a gasoline driven-lubricant pump
in.which an inlet port is-covered’ by -the .opera-
‘tion. of .a mechanical linkage when a predeter-
‘mined pressure:is :ocbtained, thereby unloading
the pritme mover without openln'r any- Taechan-
‘1cal connection.

- In our United States patent apphcatmn Senal
No. 441,620,. dated May. 4, 1942, for Pump, -un-
loading operatmn is accomphshed hydraulically.
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ley. 2, exhaust port 11,

ter, is keyed to shaft 21..

theseirotate. ini: opposite, directions.

: The present 1nventlon is‘an 1mprovement upon
said-patents andg: application. ©.. =0

Referrlng now'  more ‘particularly to F1g 1
there is'shown at numeral 1 a base for carrying
the apparatus to be described. ‘This base may be
made  portable by mounting ‘it on‘a  truck: or

the :like . with: cagters ‘or wheels -‘or- it may. be

bolted down, if desired.

“Upon' the base 1 is mounted an mternal com-
ust1on engine unit 3 comprismg in the: present
case.'a. ‘gasoline ‘engine -5 ‘including "all of the
accessories -forindependent : operation, ‘such as
a fuel tank 1; carbureting system 9, starting. pul-
etc. Assoclated with the
dI‘lVe ‘shaft 18 of this engine is.a.clutch .15 man-
ually.cperable to be opened and closed by a man-
ual-control. handle 17" 'This s for permitting

-engine: starting ‘and. Warming: prior ‘to. coupling
it-to its driven member.

The:driven:side of the
clutch: 15 drives: through .a-flexible coupling. 9.
The coupling. 18 drives a shaft 21; and the lat-

:ter.enters through a. packing gland 25 into hous-
ing23.  “This. housing is’an assembly of castings,
‘but one-numeral is' here used: to designate it

generically. The shaft is supported 1nternally on
bearmgs 21.(Fig. 6) ..

-/Fhe housing 23:is supported upon the base'd
and includes -central, vertical beanngs -28 for a
rotary shaft 31, .To shaft 31 is keyed -a worm
wheel 33 meshing with a, worm gear 35. The lat-
Thus when the clutch
13 is; closed, the prime mover 3 may contmuously

drive the shaft 31 through gears 35 and 33.-

The upper end of the shaft. 31 is cutas a plnion

‘gear 3T, which dnves, -on opp051te sides, gear

clusters 39. Each. cluster 39.is in effect two
coaxial gears of equal size cut 1nto the ends of
-a short: cylinder, one -of: wluch meshes with' the
pinion-37 (on shaft 31).and the other of which
‘meshes with:a ring gear 41 of .a spider 43 - Each
.spider: 43 is: formed -with paddles 45. ‘There are
two oppositely - located.spiders 48, as. shown; and
The paddles :
thereon are respectively arranged so that thelr
front:édges are high and their rear-edges are low,
referred: to' their respective diréctions of rota-
tion. Thus these paddles 45 when they are ro-

‘tated tend to force down any adJacent matemal
‘They skew.down the lubricant. -

‘The:spiders 43 are centered for rotat1on upon

:studs 41 threaded into the ‘bottoms 49 of tanks

51 which respectively. carry: different: lubricants.

-An.opening. 53 is indicated in each bottom: 49,

‘These openings: communicate. with attached-suc-

‘tion-inlet manifolds ‘55 upon- ‘which- the respec-’




tive bottoms 49 rest.. Each manifold 55 carries
at its base a sump 117 and a reciprocating plunger
mechanism. These mechanisms are similar in
form and principle but different in size, since
it is intended that each of the tanks 5 shall
carry a different consistency of lubricant requir-
4ing & particular: pressure for “its. transmission
and therefore different ‘size of plimping mecha-

nism. We will therefore describe the left-hand.
pumping mechanism ‘in -detail, and it will be:
understood that the right-hand pumping mech-7:-

anism responds to the same description, except
‘ that certain of its parts will be found to'be larger

Referring to the left-hand mamfold 55,2 bush- s
1

ing 57 forms a cylinder 59 for 3 plunger

outlet check valve 63 for the cylinder comrnum-‘

cates with an outlet 65.: The outlet 65 is in-
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building up of pressure is prevented. When this
valve 6 is opened, the incipient reduction in pres-
sure permits the valve 19 to he opened by spring
83, whereupon fluid is available at the inlet 88

5 for pumping at a pressure below that which will

1

tended to receive the usual flexible hose. 4 .2t .

the end of ‘which hose is a control valye 6.for

‘starting and shutting off the flow of lubricant.
~Check valve 63 in a horizonfal plane (Fig. 4).
also: commumcates with.a pipe. 61 which ‘leads
to a body §9 in which is-a sliding plunger T1.
-On- the top of the plunger: 11 is-a- sealing dis¢
13-movable with the plunger.
organized with a member 15 which forms a com-
:partment in which is a sliding stem T1. - At the
end of the stem is said plunger 1(. On the ofher
‘end of the stem is a valve head 19 -which moves

‘torand from 2 seat 81 in the side of the manifold g

‘55, . "This' seat forms part of an inlet 89 for the
cylinder B9. A spring 83-acts against one end
6f thehollow. in ‘member 15 and. reacts against
a hedd 85 on'the stem T7 so as normally 0. bias
the stem. into a position:wherein the valve head
19" is open ‘and’away from the seat 81, as shown,
Upon -a predetermined pressure building up in
pive:67; the plunger 11 will be pushed in a direc-
-tion to: force the stem 1T against spring 83, until
the"héad 19 contacts.and closés the seat 81, As
ihdicated, the stem 11 passes through a packing
-gland'8T. Part 15:may be adjusted on its threads
in'body 69, fHus changing ‘the tension in Spring
83 and the pressure at wh1ch the valve head 19
will fuhétion:

- The port 89 is crossed by the front end of a
’rec1procatmg plunger or p1ston 61 which operates
in’the' cyhnder 59 “This plunger 61 -at’ 85 has
-a self- ahgmng attachment to a. plston rod ‘91,
‘the latter passing’ through a packlng gland 99

orgamz

The latter shdes between

ation
109" central part-of’ the mam

t’he crosshead 103"

“frhe’ crosshead 108 s’ formed w1th an 1nter-
medlate space “between the”eéndwise flats 109
whi¢h together with pad 101 form a follower yoke

for asciteular eccentric [l 17keyed to the shatt 31,

TFhus the eccentric 111 forms 4 rotary positive-
niction cani for:the followér:yoke flats 109, there-
Wy teciprocating the rod: 81 ‘and plunger 6. A
slot 13-is provided:in the: bearing pad-101. for
permlttmg motlon of the yoke w1th respect to
shaft 31
o Frém: the above it w111 be seen that the plunger
Gl is remprocated across the inlet.port. 89 so’as
to receive lubncant and-compress it. through-the
check valve 63;~ Tf the iéontrol'valve 6. associated
with-the line fron: the check:valve 63 ds'closed,
pressure” will: build up rutitil’ the inlet’ valve. 18
closes, Whereupon rio: more lubricant is-availableé
for-building "up " pressuré ‘and:: therefore’ further

The body 69 is

20

close the valve 19.
A§ the shaft 31 rotates, the paddles 45 also ro-
tate and by a skew action tend to pack lubricant
.down toward the bottom {17 of the mahifold 55.
0-In order to perfect the priming action which
~:these skew paddles 45 initiate, the inlet 81 is led
1nto commumcatmn with a priming cup {15 (see
numeral ‘8 in Frg 4). This priming cup {#5

) _munl ates with the space 147 by means of a
Sy il 19 Moyable into and from this cylin~
der 119 1s Py ‘free] y fitting piston part 121 formed
in association with the connection 95. This pis-
ton is rigid on’ the piston rod 971 and, during a
compressmn stroke of the plunger 61, moves out
into "a"free position in the space Ill At this
time the paddies 45 (along with grayity and vacu-
um created by p1s_tgn I2[ in spage H5) push
lubricant into the priming cup 115. Upon a
suction stroke of plunger 6f, the piston i2f en-

55 bers the cylmder II9 and forces lubrlcant from

o

40

.50 but it ccn51sts of a simple.

55 to prime.

18]

the cup 115 through passages 8 and 1] to the
inlet 89, thus priming: the chalge ahead of the
plunger 61 for compression upon the next stroke.
Any. excess amount of lubricant over that neces-
sary. for Ppriming slips back past the free space
around th p1ston 121 into chamber 117, This is
the operation under open condltlons of the vaive

On the other. harrd When the valve 19 is closed
5 and the piston. 4 moyes from the space L1 into
‘the cylinder. IIS the free space or. clearance be-
tween parts IIS ~and: 12 allows, any charge
trapped in the cup 5 to. es_c_ape back to the space
LT
Thus there is. obtamed automatic priming. of
the pum under open condrtlons of the valve 19

use of any comphcated .heck valve performmc
45 the ope_ratron.

the pluncer 6i by the c1rcular cam Il i operatmg
between the flat-faces’ 168 is not only posmve
during both the coxppressmn and suction: strokes,
armonic.motion, Wh1ch
is ideal for low deceleration and acceleratlon of
the plunger 61 at the ends of its stroke that is
when the port 89 is uncovered. It is during this
period.: that the auxiliary. piston 121, is, operatlve
Thus the plston {21 primes. under
idea] conditions. ..

Also, the cooperation between the. piston. 121
and. the, cylinder, (18 is .during the.slow. bart of
,the movement,. that is, near the end: of. the re-

60" tciprocation rearward. Hence, if the. valve. 18 is

65

‘closed, there is plenty.of time in. which trapped
“.fluid. in_the: priming cup. LI$ may escape to the
priming space.i11:through the.clearance. between
members 124:and. El8;

Similar reference characters have been applied
to the larger pump.paris.at the. lower right of
Figs. 4.and:5 respectively, except that these have
heen prlmed where they refer.to parts.of -a dif-

ferent size but. having the.same functions. In

70 ‘order. to. obtain:a concept of the relationship.of

.parts. when:a piston: 121.or. 124/ is.in the space
117, the right-hand portions of these Figs. 4.and
5, may. be;examined. - If will.be understood:that

"the plunger..in 69% (corrgsponding. to: plunger. T

75.in:89): is.made larger.to.operate. correctly. with
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the: larger plunger 6l’.:-0Or, if desired a spring
with a different force may be used. :

'I'he valve 19 closes on- its seat 81 by: movmg
downstream in‘the ‘connection 81 :between the
priming’ cup 115 and cylinder 59, and this in-
sures:a positive closure action of the valve against
pressure in the cup 115, This insures return of
lubricant past the clearance betwen the piston
-121 and the cylinder 119 under high-pressure con-

ditlons ‘and one can be assured that there will be

mno improper loading of the plunger 61.due to any
priming action at the time it is desired to limit
‘pressure in the closed outlet line.

In order to guard the teeth of the gears 4{,
annular shields 123 are clamped between the con-
‘tainers 51 and the bottom. castings 49. These
shields 123 will prevent the fingers of an oper-
ator, who may reach into a contamer 5| from
becommg caught in the gear teeth..

Since this apparatus is intended to have porta-
‘ble .applications, .it will' occur that. sometimes it
may be: in very cold. locations, such as out-of-
doors in’ winter,. Under such conditions, many
‘lubricants become stiff and difficult to pump; and
in. order to maintain them  fluid at the. proper
point, ‘we provide. the exhaust port {1 of the
engine 5 with a flexible metal exhaust pipe 1271.
‘Thisis. made detachable .at will from the ex-
‘haust port 11, When detached a mufﬂer may be
screwed. into ‘11,

The other end of this exhaust line {21 is con-
‘nected to a jacket 129 which surrounds the lower
‘portions . of the body 23 including the manifolds
88. " Exhaust openings from the jacket 129 are
indicated at 13{. ' It will be seen that the rather
flat shape of the manifolds 5% and connected
parts is arranged transversely of flow between
the inlet 130 and the outlet (3f, thereby en-
‘hancing heat.exchange and operating to a sub-
stantial extent as a muffler, due to the bafling and
‘cooling action of the exhaust gases.

Operation is as follows: :

The clutch 15 is manually opened and the en-
gine 3:started, which immediately sends exhaust
gas into exhaust pipe 127 (if. connected) and
through the jacket 129, thus warming the lubri-
cant-around the manifolds 55. Then the clutch
15 may be closed. At this time, if there is no
‘pressure in the lines connected with the outlet
65; the valves 19 will be opened. Thus, lubri-
‘cant is available at the inlets 89 for priming and
pumping to build up the pressure upon pumping.
Pressure will-build up in" a given outlet line if
the outlet valve is closed.’ After building up to a
‘predetermined point as determined by the ten-
sion "in the respective spring 83, the respective
valve 19 will close, thus cutting off the supply of
lubricant in the respective inlet 83, The engine
‘continues to operate to reciprocate the pump
plungers without further building up pressure.
‘Then when -an outlet line valve is opened, pres-
sure:is incipiently reduced in the respective line,
‘causing opening of the respective inlet valve 19
and positive priming and pumping of lubricant.
The non-positive skew primers 45 act at all times
that the engine is operating and the clutch closed,
“but the positive primers 121 are efféctive to prime
only when the respective valves 19 are open. At
other times lubricant squeezes by the clearances
between-119 and 121,

It will be understood -that all necessary or de-
.- sirable auxiliary accessories are used, such as lids
133 and closing locks 135 on the containers 51.

Also, both reciprocating plunger elements 61,
61’ may be made of equal size if it is desired to

5

15

3

pump the same .weight of lubricant on: either
side of the apparatus; or the apparatus may be
built ‘as a single tank and single plunger unit,
This obviously 'would be done simply by eliminat- -
ing one side-of. the construction, so far as the
tank and plunger elements are concerned, )

Each- cluster 39 is-made simply by machining
teeth into opposite ends of a cylinder, so that the
central portion of the cylinder and the addenda
of -the teeth act as bearings in suitable coaxial
openings ‘in the bottoms 49 and in an interme-
diate member 50. Packings 52 are used between
the intermediate member 50 and the bottoms 489;
around the middle portions of the cluster 39.
This makes a simple arrangement for mountmg
these rotary clusters.

In view of the above, it will be seen that the
several objects of the invention are achieved and

- other advantageous results attained.
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As 'many changes could be made in the above
constructions without. departing from the scope
of the invention, it is intended that all matter
contained in the above description or shown in
the accompanying: drawings shall be interpreted
as illustrative and not in'a limiting sense.

We claim:

1. A pump comprising a lubricant manifold,
a pumping cylinder having an outlet.and an in-
let, a plunger passing.through said manifold and
having a portion reciprocating in said:cylinder
and traversing said inlet, a piston on said plunger
cutside of said cylinder and reciprocating in said
mianifold, and a part forming a priming - cup
connected with said manifold by a.cylindric por-
tion cooperating freely with the piston and into
which the piston moves: during a suction stroke
of the plunger: in the pumping cylinder, said
priming cup being.connected with said inlet for
compression of lubricantthereto during a suction

stroke:of the plunger and while the piston moves

from the manifold through said cylindric portion
and toward said priming cup.
© 2. A pump comprising. g -lubricant manuold

‘a pump cylinder having an outlet and an inlet,

a8 plunger passing through said -manifold and
having: a" portion reciprocating in said cylinder
and traversing said inlét, a piston on said plunger
outside of said cylinder and reciprocating in said
manifeld, a part forming a priming cup con-
nected .with said chamber by a portion cooperat-
ing freely with the piston and. into which the
piston moves, said priming cup being connected

-with said inlet for compression of lubricant there~

to.during a suction stroke of the plunger and
while: the piston. moves from the manifold to-

‘ward said priming cup, ‘a valve seat associated
‘with said:inlet, a valve movable to and from gaid

seat;: means normally biasing the valve from the
seat, and means for transmitting fluid pressure

“from-the outlet of the pump cylinder to apply

pressure against said bias and to the valve to seat
the latter at a predetermined outlet pressure,

3. A pump comprising a suciion manifcld for
lubricant, a pump cylinder having an outlet and

-an inlet, a plunger passing threugh said mani-

fold and having a - portion reciprocating in said
cylinder .and traversing said inlet, an enlarged
piston on said plunger outside of said. cylinder
and reciprocating in said suction manifold, g part
forming a priming chamber connected with said

‘manifold by a cylindric portion cooperating free-
y.with the piston' and into.which the piston

moves during a suction stroke of the plunger,
said priming cup being connected with said inlet
for compression of lubricant thereto during a
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suction stroke of the plunger in the pump ¢ylin-
der-and.-while the piston moves from the mani-
fold:toward said priming cup, a valve seal as-

sociated with said inlet, a valve movable to-and -

from said seat, means normally biasing the valve
from the seat, and means for transmitting fluid
préssure. from the outlet of the pump cylinder to
apply pressure against said bias and to the valve
to seat the latter at a predetermined outlet pres-
sure; said free fit between said piston and ‘the
eylindric portion allowing return of fluid from
the priming cup to.the manifold upon reciproca.-
tion when said valve is clased.. .

-4, A pump comprising g suetion manifold fm
lubricant, a cylinder having an outlet and an
inlet, & plunger passing through said manifold
and having a portion reciprocating in said cylin-
der and traversing said inlet, a- piston on said
plunger outside of said cylinder and reciprocat-
ing. in said manifold, a part forming a priming
chamber connected with said manifold hy a ¢ylin-
dric portion cooperating freely with the piston
and into which the piston moves during a suction
stroke of the plunger, said priming cup being
connected with said inlet for compression ef lu-
bricant thereto during a suction stroke of the
plunger and while the piston moves from .the
manifold toward said priming cup, driving means
for reciprocating the plunger, and non-positive
means operated from said driving means for ad-
vancing lubricant - into said manifold and the
priming cup.

5. A pump comprising a-lubricant container,

suction’ manifold. connected thereto,.a cylinder
‘having an outlet and an inlet, a plunger passing -

‘through said manifold and having a portion re-
ciproeating in said cylinder and traversing said
inlet, a piston on said plunger outside of said
-¢ylinder and reciprocating in said manifold, a
part. forming a priming chamber connected with
said chamber by a portion cooperating freely
with the piston and into which the piston moves
during a suction' stroke of the plunger, said
priming cup being connected with said inlet for
compression of lubricant thereto during a suction
stroke of the plunger while the piston moves
from the manifold toward said priming cup, driv-
ing means for reciprocating the plunger, and
rotary skew paddle means . in the container and
operated from said: driving means for adwvanc-
ing Iubricant from the: container, through said
‘manifold and to the priming cup.

6. A lubricant pump comprising a suction man-
ifold for lubricant, a cylinder having an outlet
and  an inlet, .a plunger passing: through said
manifold and having a portion reciprocating in
- said cylinder and traversing said-inlet, a piston
-on said plunger outside of said cylinder and re-
ciprocating in, said manifold, a part ferming a
priming chamber connected with said chamber
‘by. & cylindric portion cooperating freely with
the piston and into which the piston moves dur-
ing a suction stroke of the plunger, said priming
cup being eonnected with said inlet for ecompres-
sion of lubricant thereto during a 'suction'stroke
of -the plunger while the piston moves from the
manifcld toward said priming cup, a. valve seat

associated with said inlet, a valve movable to and.

irom said seat, means normally biasing the valve
from the seat, and means for transmitting fluid
pressure from the outlet of the pump-cylinder to
apply pressure against said bias and to the valve
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to seat the latter af a predetermined outlet -press
sure, said free fit between said piston and the
eylinder allowing return-of fluid from the priming
cup to the manifeld. upon reciprocation when
said valve is closed, said valve closing downstream
in the connection between the prlmmg eup and
the cylinder. .

7. A Jubricant: pump compnsmg a pair of - ad-
Jacen‘cly located vertical lubricant containers, op-
positely located and sbaced manifolds-below-said
containers, & vertically located shaft between: said
manifelds, opposite ‘coaxial pump: eylinders- eon-
nected with said manifolds, opposite coaxial re-
ciprocating -plunger means for said cylinders, a
yoke - connecting “said plunger means and  sur-
rounding said shaft, eceentric means’ driven:by
the shaft and connected with said yoke for reeip-
rocating said plunger means; and means for dnv—
ing the shaft.

8. ‘A lubricant pump compmsmcr a. pair of ad—
Jjacently located: vertical lubricant containers, op-
paositely located and spaced manifolds helow said
containers, a vertically located shaft between said
manifolds, opposite horizontal coaxial pump cyl-
inders connected with said manifolds, opposite co-
axial reciprocating plunger mesans for said cylin-
ders, a.yoke conneeting said: plunger means and
surrounding said shaft, eccentric means driven
by the shaft and connected with said yoke for
reciprocating said plunger means, means for driv-
ing the shaft, horizontally located spider gears
respectively af the bases of the container -and
rotgtable therein, lubricant driving: skew means
on said gears, and gear driving means between the
upper end of said shaft and said splder gears re-
spectively.

9. A lubricant pump comprising a vertmal lu-
bricant eontainer, a. manifold below said con-
tainer, ‘a -vertically loeated shaft, a herizontal
pump eylinder connected with said- manifold, a
coaxial recipreeating plunger means for said eyl-
inder, means: for driving the plunger from said
shaft, means for driving the shaft, a horizontally

located spider gear at the base of the container

and retatable therein, a-lubricant driving skew
means: on said gear, and gear driving means be-
tween the U.ppel end of said shafi and said spider
gear. :
10. A lubricant. nump compnsmg a vertieal con-~
taimer having an outlet opening at the bottom,
bearing mears sttached to the bottom adjaeent
said epening, an cpen:spider gear rotary on said
hearing means and horizontally rotary at the base
of the container, the teeth of the gear being ad-
jacent to. the oufer walls-of the centainer, and
paddie means arranged radlally in the open por-
tion -of said spider gear. )

(It A lubricant pump. compnsmﬁ a vertical con-

tainer having an-outlet. opening at the-bettom,

hearing means attached to- the bottom adjacent
said. opewning, an epen spider gear rotary on-said

‘bearing means and horizentally rotary at the base

of the eantainey, the teeth. of the gear being ad-
jacent to the outer walls of the container, an
inwardly directed .guard flange from the Walls of

‘the container directly above the teeth of said gear,
and paddle-means. ar ranged rad1ally in the open

portwn of said splder gear,
LUTWIN C ROTTER
AUGUST D. REISERT. .
VICTOR G. KLEIN, -
RUDY F SCHNELLER



