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1

This invention relates to lubrication, and, with
regard to cerfain features thereof, to lubrication
in which the film of lubricant is automatically
maintained.

One of the objects of this invention is to pro-
vide practical apparatus for the above purpose
of simple construction and efficient and depend-
able action. .Another object is to provide lubri-
cating apnaratus adapted to maintein effective
action under varying conditions of use. Another
object is to provide apparatus of the above nature
adapted to maintain a lubricant film on various
forms and types of bearing surfaces. Other ob-
Jects will be in part obvious and in part pointed
out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
arrangements of parts, and in the several steps
and relation and order of each of the same to
one or more of the others, all as will be illus-
tratively described herein, and the scope of the
application of which will be indicated in the fol-
lowing claims.

In the accompanying drawings in which is
shown one of the various possible embodiments
of the mechanical features of this invention:

Pigure 1 is a top plan of a grinding machine;

Figure 2 is a diagrammatic plan showing the
relation of various parts for handling the lubri-
cant;

Pigure 3 is a sectional elevation taken along
the line 3—3 of Figure 2 showing the parts struc-
turally rather than in diagrammatic form;

Figure 4 is a similar section taken along the
line 4—4 of Figure 2; and,

Figure 5 is g similar section taken along the
Iine 5—5 of Figure 2.

Similar reference characters refer to similar
parts throughout the several views of the draw-
ings. .

Referring now to Figure 1 of the drawings, the
invention is shown embodied in a grinding ma-
chine in which the main bed is indicated at 10,
this bed being broken away as indicated at 1f
and being of such tofal length as to permit any
desired travel of the table 12 mounted thereon.

The bed or support for the grinding head is
indicated at 13, extending, as usual, at right
angles to the main iable and having the head
{4 mounted to reciprocate, as indicated by the
double arrow, traveling in this direction under
either manusl or automatic control in the usual
manner. This head supports the grinding wheel
15 driven in the usual manner by a suitable elec-
tric motor on the grinding head.
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Referring to the fable 12, it is provided with
{the headstock 16 mounted on one end thereof and
at the opposite end with the tailstock or foot-
stock 17 which is adiustable lengthwise of the
table by the usual mechanism. Headstock and
footstock are respectively provided with the cen-
ters I8 and 19, and the work, indicated at 20,
is rotated by the motor 21 geared to drive any
suitable form of connection from its face plate
22,

The main table 12 travels or reciprocates along
the bed under either automatic or manual drive
connected by mechanism of any of the well
known suitable types.

The fable 12 rests, as shown in Figure 3 of
the drawings, on the V-shaped way having the
surfaces 23 and 24 between which the down-
wardly projecting portion 25 of the table fits.
These parts extend lengthwise of the machine
throughout the length of the tgble and through-
out such portion of the length of the bed as
will afford to the table fhe maximum desired
travel. On the other side of the machine, com-
monly called the front side, the bed is provided
with a flat horizontal surface 26 on which the
bearing portion 271 of the table rests. These
coacting surfaces also extend fthroughout the
length of the table and substantially throughout
the length of the bed.

The supporting bed for the grinding head 14 is
provided with ways forming the flat bearing sur-
face 28 and the surfaces 29 disposed to form an
inverted V. Respectively coacting with these
bearing surfaces are those at the bottom of the
parts 30 and 31 through which the grinding
head is carried, all as shown in Figure 5 of the
drawings,

As casting light on the features about to be
deseribed, it is to be noted that the load distribu-
tion along a member such as table 12 is inherently
irregular; that is, the weight imposed on the
bearings at one part, as, for example, the head-
stoek, is quite different from that imposed at
another longitudinally spaced location as under
the unsupported center of the work. ‘This lack
of uniformity, moreover, varies widely under dif-
ferent conditions and the resultant load, further-
more, varies in direction, these variables depend-
ing, for example, on the connection and distribu-
tion of the work, the position of the footstock,
and the side thrust of the grinding wheel or
other tool. If it were attempted merely to use
a lubricating system of high pressure in order
to reduce friction, such pressure, if adequate
at, for example, the headstock, would tend fo
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be excessive at certain other parts and even tend
to bend the table. This bending action gives
rise, among other objectionable features, to a
tendency of the ends of the table to settle, and,
by offering heavy pressure on extremely small
surfaces, break through the lubricant film and
scrape metal-to-metal along the surface of the
bed.

It is also to be noted that in many lubricating
arrangements of the ordinary type the effort to
meet the problems presenied places restrictions
on the materials to be used in order to avoid scor-
ing the galling of the surfaces. Furthermore, the
power requirements in such arrangements, both
for working and idle movements, are consider-
able and often special auxiliary devices are re-
quired in connechion with the manual actuation
of heavily loaded slides.

One other point to be noted is that, with a
reciprocating part such as the table 12, it must,
of course, ccme to a stands:ill at each end of its
travel or stroke and to start its return trip must
overcome static friction as well as inertia, the
static friction being normally substantially in ex-
cess of the kinetic friction encountered during
movement. There is, accordingly, a tendency to
deviation from a smooth reversal due to this ac-
tion and a problem introduced which is not
found in a bearing in which the parts are in con-
tinuous relative movement.

Turning to the means whereby the problems
thus introduced are soived herein, reference is
made to Figure 2 which might be termed a hy-
draulic diagram, It will be understood that the
term “hydraulic” is broadly used, and it may also
be noted that the term “reciprocating” is used
throughout in a broad sense to denote any non-
rotary travel and to include movement which
might technically be called oscillating. There
is indicated at 82 an eleciric motor driving a
lubricant pump 3% which draws lubricant as by
the pipe 34 from a sump which extends through-
out the lower portion of the bed (8. The dis-
charge from this pump is of relatively high pres-
sure and of a volume ample for the purposes
hereinafter described.

At 35 is indicated a form of pressure regulator
which is an adjusiable relief valve having a
spring-pressed parb 36 controlling a by-pass 27
which returns to the sump. This relief valve
having been set at a suitable pressure, as, for ex-
ample, 100 1ts. to the square inch, will maintain
that as a maximum pressure of its output, and its
volume is such that there is normally a con-
tinuous overflow through the by-pass 87. At the
discharge end of this pressure regulator a con-
duit 22 is provided with a branch 32 which sup-
plies a lubricating unit 49 hereinafter described
in detail.

The main flow from the pump, after passing
the branch 39, travels through an adjustable
reducing vaive 41 by which the pressure is sub-
stantially reduced. From this valve conduit 42 is
branched at 43 to lead to two discharge openings
&4 and £5 in the bed. These discharge ports are
both arranged opposite a groove 48 formed in the
under surface of the table as shown in Figure 3.
This groove ex‘ends substantially throughout the
length of the table, as indicated in Figure 2, and
is connected, preferably at a plurality of longi-
tudinally spaced points, by the short pipes 47, 48,
and 48 with a conduit 50 connected to a conduit
B0c leading to a high pressure pump 5} driven
by a motor 5i’ preferably mounted on the end of
the table. The high pressure lubricant from the
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pump 54 is carried by a conduit 52 throughout the
length of the table substantialiy parallel with the
conduit 53, as showa in Figure 2 of the drawings.
A relief valve 88 having a spring pressed part 81
is connected to the high pressure conduit 52 by
o conduit 82; the discharge from the relief valve
is earried to the sump by way of line 83.

Spaced slong the table are a number of lubri-
cating units, here shown as six, on the main table.
As these are substantially identical in censtruc-
tion and sction, one only will be described. From
pipe §2 three branches lead through pressure re-
ducing devices 53, 54, and §5. These devices may
he considered as coils of any desired length and
each having a passage therethrough of very small
cross section. Preferaply the physical construc-
tion of these pressure reducing devices, as shown
in Figure 3, take the form of a plug having a
spiral thread throughout the entire outer surface
through which the Iubricant flows.

The discharge from pipe 52 travels through

one of these devices and its pressure with a nor-

mal rate of flow is thereby reduced. The lubri-
cant of reduced pressure flows through an outlet
56 and a passage 5T into a pocket or recess 58
formed in the under surface of the bearing por-
tion 271. 'This recess or pocket is preferably elon-
gated in the direction of the length of the table,
as indicated in Figure 2, and the sole discharge of
lubricant therefrom escapes through the films
formed between the bearing surfaces of the adja~-
cent portion of the bearing, as will be later ex-
plained.

The escaping lubricant travels at one side
over the edge of the bearing surface of the bed
into a trough 59 (see Figure 3) from which it is
discharged as through the pipe 66 down into
the sump formed by the hottom of the bed or
frame of the machine. The lubricant escaping
toward the opposite side is picked up by a groove
§i formed in the table and extending parallel
to and substantially coextensive in length with
the groove 46. This crainage groove 61 is con-
nected by any suitable passage or conduit (dia-
grammatically indicated at 612) with the groove
52 on the opposite side of the inlet groeve 4§, and
these drainage grooves serve to collect lubricant
flowing in their direction from the adjacent films
and discharge it into the sump as through the
pipe 83. Any excess lubricant flowing toward the
inner or right-hand edge of the bearing as viewed
in Figure 38 is gathered by the trough 64 and dis-
charged into the sump by the crain pipe 65.

Considering the action of the lubricating parts
thus far described, assuming that the lubricating
system is first started up with the bearing sur-
faces in metal-to-metal contact, the lubricant
flows into the various recesses, such as pocket
58. The escape from the pocket being at this
stage cut off, the pressure therein naturally rises
until it reaches a point sufficient to raise the
table and cause a slight separation of the adja-
cent hearing surfaces on the table and bed. This
ceparation affords an eccave of the lubricant from
the pocket, and, due to its restricted cross sec-
tion, this crevice forms what may be considered
a hydraulic resistance, just as is the constricted
pacssase through the cevice §3. This crevice be-
tween the bearing surfaces increases in width
due to the lift of the lubricant on the upper sur-
face of the pecket and, acting through the film,
on the under surface of the table. When the
hydraulic re~istance of the outflowing lubricant
through the films equals that of the correspond-
ing device 53 at the inlet to the pocket, then the
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soutfiow through the filmiis equal to:the inﬂow to
~{hepotket.

If, mow, ‘there i5. af .increase of load ‘on ithe
Fable at the point under eonstruetion, there ds

tendensy to constriction of ‘the film through an -

axtremely minubte downward :movement -of the
“table toward the bed. This tends to choke off
$hewscape of Tubricant and the pressure builds up
-inthepocket. Oficoutse, if the escape were-tom-

‘pletely closed, as is not the case, then the pressure 1

An the pocket would Aincrease ‘until .it-equaled the
_pressure of -the supply line. However, €ven :a
sslight constriction of the cutflowing film results
“in a substantial -excess 0f pressure, ‘which in-

crease continues until the -additional load is-

barancad. A decrease:of load tends to-a minute
Jifting «of the table and opening of-the crevice so
as to increase the discharge from the pocket and
Jessen ithe pressure by an -action -the reverse of
that :above described.

The pressures are-adjusted by proper selection
~of resistance -sizes so that they will balance the
computed load imposed on the portion -of the
pearing at which the particlar pocket ds .lo-

«eated. With such balance there is.a continuous

flow of lubricant into and out of the pockets, the
flow out of the pocket being .in the form of a
pressure flm of thickness .sufficient to .guard
‘against any chance of :a metal-to-metal contact.

All of the foregoing .actions .occur instantane-::

usly .on .a tendency to varmtxm in the film
tlucxness and the remedy is -applied simultane-
.ously with the occurrence of variation in effec-
tive load. In this manner the film thickness is

maintained .approximately constant, and any:

.chance of rupture of the film is precluded. The
movmg part, the table, thus travels on a lubricant
surface and its frmtmn is reduced to .a minimum.

At the opposite side of the bed the bearing

comprises two pockets 88 and 67, and, although-

in the diagrammatic view Figure 2 the supply
of these pockets is shown for .clarity as having
separate connections with the high pressure line
52, they are in Dbhysical structure preferably
joined, as indicated in Figure 3. The devices 54
antd 55 lead through suitable passages to the
Tecesses or pockets 86 and 87, as shown, and
have the same automstic action das described with
reference to the similar pocket 58 on the forward
side of the machine. The discharze from the
films is taken in the troughs 68 and 58 connected,
as by the piping §8¢ and 6% shown, with the
sump. This piping also takes drainage from the
groove at the bottom of the v,

With respect to the pocket §8, it is to be noted
that it extends transversely not only to the line of
downward pressure from the table of the main
machine but also to the resultant of the lateral
forces brought abkout by the operation of the
grinding wheel, 'Thus any varlation in direction
of the.resultant of the lateral forces due to the
grinding wheel or other device is automatically
-resisted-and compensated for just as is the down-
ward pressure on the bearing which extends along
the front of the machine.

Referring to the unit 40 shown in Figure 5
-of the drawings, it is believed that detailed de-
scription will be unnecessary. 'The préssure re-
dueing devices are diagrammatically indicated
as coils rather than in the preferred physical
form-of helically grooved plugs, as shown in Fig-
ure 3. The two devices on the left-hand side
lead respectively to pockets 78 and 1i diagram-
matically indicated in Figure 2, the .pocket 718.in
its relation to the bearing being shown in Figure
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idirection -of ttavel of ‘the grinder ‘head.
“supply conduit 39 is preferably of flexible :form,

Bultant load in the adiacent neighborhood.

5, Atthe.other side of the unit'the four devites
Jead respectively to the pair of pockets 12:and 73

and the similar pockets spaced therefrom in the
‘The

a5 'Indieated in Figure 5, to permit full -travel

of the grinder head, and this conduit leads to
the‘receptable 74 from ‘which the various reduc-

ing xmits are supplied.

Considering broadly the :action by which ithe
various problems encountered are:solved, it may
first ‘be noted that the lubricant is injected at
various ‘portions of the bearings in a manner to
greate pressures suited ito the particular load on
that ‘area by properselection of resistance values.
Furthermore, the lifting pressure for any 'area

dsautomatically varied to meet any variations-of

load at that-ares independently of what is oecor-
viheg gt any.other portion of the bearings. These
pressurss :are not only “varied ‘but are brought
into sffect in sugh directions as to meet varia-
tions in direction as well as amount of the re-
It
s glso to:benoted that the pressurein thesystem
48 ‘g, wholz is controlled to ‘meet the particular
conditions:as thelubricant travels from the sump
throughout dts entire t¥ip back to the sump. In
this particular machine the pressure 'is ‘first
raised and then:supplied with ample volume but

‘at a-chosen maximum limit. Inthis condition:it

supplies the grinder head. The pressure is then
reduced to be suitable for transmission through
the .pick-up -arrangement comprising ports 44

and 45 to the groove 45 in the relatively movable

rrain table, and it is transferred at a number-of
points “to the meain supply conduit 5% so as to
assure ample feed to that .conduit -and avoeid

any chance ‘in fall of pressure by protiacted
travel through the groove or slot 48,

The pres-
sure is then faised on the table ‘and is supplied
1o the various wunits ‘as herein described.

It -will accordingly be seen that there is pro-
vided ‘apparatus whereby the -objects of this
invention are:attained in-an essentizlly practical
manner well adavted to meet the hardest and
most varying conditions of use.

AS many possible embodiments may be made

-of the mechanical features of the above inven-

tion, and as the ‘art herein described mi~ht be
varied in various parts, all without departing
from the scope :0f the .invention, it is to be
understood that-all matter hereinabove set forth,
or shown in the accompanying drawings, is to

‘be interpreted as illustrative and not in a limit-

ing sense.

We claim:

1. In a lubricating system, in combination, a
machine tool ecomprising a bed and a table mov-
able along the same, means adapted to supply
liguid st relatively low pressure, said table .and
bed having a connection comvrising a groove in
one of the same in the direction of movement of
the table and a passage in the other communi-
cating with said groove in all positions of the

table, a lubricant pump mounted on said table,
means leading said low pressure liguid through

said connection to said pump, and means lead-
ing lquid from said pump to the bearing sur-
Faces between said table and bed.

2..In a lubricating system, in combination, a
machine tool eomprising a bed and a table adapt-
ed to travel along the same, said table having a

Jongitudinal groove in its under surface con-

necting with a conduit on said bed adapted to
lead lubricant to said groove in all positions of
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- the table, and said table having lubricant-re-
celving recesses in its bearing surface on the
bed, means adapted to supply lubricant to said
recesses frecm said groove through conduits of
restricted cross section, the sole escape from said
recesses being through lubricant films between
the adjacent bearing surfaces, and means com-
prising grooves extending longitudinally along
the bed spaced from said recesses and adapted to
collect lubricant as it is discharged from the
bearing through said films.

3. In a lubricating system, in combination, a
machine tool including a bed and a table, said
table being movable along said bed on way bear-

. ing surfaces, means to supply liquid at relatively
low pressure, said table and bed having a con-
nection comprising a groove in one of the same
- in the direction of movement of the table and a
passage in the other communicating with said
groove in all positions of the table, a liquid pump
mounted on said table, means leading said low
pressure liguid through said connection fo said
pump, means forming a plurality of recesses in
said way bearing surfaces, and means connecting
said pump to said recesses, said pump constantly
supplying liquid to each of said recesses under
sufficient pressure to lift the portion of the table
positioned above each recess.

4, In g lubricating system, in combination, a
supporting member, an elongated slide member,
said members having opposed load-supporting
bearing surfaces and said slide member being
mounted for movement with respect to said sup-
porting member on said bearing surfaces, at
least one of said hearing surfaces having a plu-
rality of recesses formed therein and spaced from
the edges of said surface, said recesses being
longitudinally spaced from each other in the di-
rection of said movement, and a separate conduit
for each recess containing a flow restriction
through which fluid is pumped continuously to
each recess under table lifting pressure controlled
by the separation of said surfaces to create and
maintain a table supporting film between said

surfaces under sufficient pressure to separate said .

bearing surfaces, whereby there is a continuous
flow of fluid between said bearing surfaces.

5. In g lubricating system, in combination, a
supporting member having a flat load-supporting
bearing surface, a work supporting member hav-
ing a flat load-supporting bearing surface, said
work supporting member being mounted ifor
movement with respect to said first-mentioned
member on said bearing surfaces, said work sup-
porting member having a pluralily of recesses
formed in its bearing surface and spaced from
the edges of said surface, said recesses being
longitudinally spaced from each other in the di-
rection of said movement, and separate conduits
for each recess, each conduit containing a flow

. restriction and being connected at one end to a
recess and to a source of fluid under pressure at
the other end, said source of fluid under pressure
being operable to continuously supply fluid to
each recess threugh said conduits under work
supporting pressure controlled by the separation
of said surfaces to create and maintain a work
supporting film under pressure to separate said
bearing surfaces, whereby there is a continuous
flow of fluid hetween said bearing surfaces.

6. In a lubricating system, in combination, a
supporting member having a flat load-support-
ing bearing surface, a work supporting member

. having a fiat load-supporting bearing surface,.
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said work supporting member being mounted for
movement with respect to said first-mentioned
member on said bearing surfaces, said work sup-
porting member having a plurality of recesses
formed in its bearing surface and spaced from
the edges of said surface, said recesses being
spaced from each other in the direction of said
movement, a pump, and a separate conduit for
each recess containing a flow resistance and con-
necting the pressure side of said pump to each
recess, said pump being operable to continuously
supply fluid through said conduits to each recess
under work supporting pressure controlled by
the separation of said surfaces to create and
maintain a work supporting film under pressure
to separate said bearing surfaces, whereby there
is a continuous flow of fluid between said bear-
ing surfaces.

7. In g lubricating system for a machine tool,
in combination, a bed, a table, said bed and table
having opposed load-supporting way bearing sur-
faces, said table being mounted for longitudinal
movement with respect to said bed on said way
bearing surfaces, at least one of said bearing
surfaces having a plurality of recesses formed
therein, said recesses being spaced from the edges
of the bearing surfaces in which they are formed
and being longitudinally spaced with respect to
each other in the direction of said movement,
the principal path for escape of fluid from each
recess being between said bearing surfaces, and
a separate conduit for each recess containing a
flow restriction through which fluid is pumped
continuously to each recess under table lifting
pressure controlled by the separation of said sur-
faces to create and maintain a table supporting
film between said surfaces under sufficient pres-
sure to separate said bearing surfaces, whereby
there is a continuous flow of fluid between said
bearing surfaces. )

8. In a lubricating system, in combination, a
supporting member, an elongated slide member,
said members having opposed load-supporting
bearing surfaces and said slide member being
mounted for movement with respect to said sup-
porting member on said bearing surfaces, at
least one of said bearing surfaces having a plu-
rality of recesses formed therein and spaced
from the edges of said bearing surface, said re-
cesses heing longitudinally spaced from each
other in the direction of said movement, and a
separate conduit for each recess containing a
hydraulic resistance and each connecting a re-
cess to a source of liguid under pressure, the
sole path of escape of sald liquid from each re-
cess being between said bearing surfaces there-
by forming a hydraulic resistance to flow out of
each recess, said source of liquid under pressure
being operable to continuously supply liguid
through said conduits to each recess under slide
lifting pressure controlled by said second-men-
tioned hydraulic resistances to create and main-
tain a slide supporting film under pressure to
separate said bearing surfaces, whereby there is
a continuous flow of fiuid between said bearing
surfaces. .

9. In a lubricating system for a machine tool,
in combination, a bed, a table, said bed and
tabie having opposed load-supporting way bear-
ing surfaces, said table being mounted for lon-
gitudinal movemsent with respect to said bed on
said way bearing surfaces, at least one of said
bearing surfaces having a plurality of recesses
formed therein and spaced from the edges of



2,520,129

9

said surface, said recesses bheing longitudinally
spaced from each other in the direction of said
movement, and a separate conduit for each re-
cess containing a hydraulic resistance and each
connecting a recess to a source of liquid under
pressure, the sole path for escape of said liquid
from each recess being between said bearing sur-
faces and forming a hydraulic resistance io fiow
out of each recess, said source of liquid under
pressure being operable to continuously supply
liquid through said conduits to each recess under
table iifting pressure controlled by the separation
of said surfaces to create and maintain a table
supporting film under pressure to separatbe said
way bearing surfaces, whereby there is a con-
tinuous flow of fiuid between said bearing sur-
faces.

16. In o lubricating system for a machine tool,
in combination, a bed, a table, said bed and
table having opposed pairs of load-supporting
way bearing surfaces, said table being mounted
for longitudinal movement with respect to said
bed on said way bearing surfaces, said table being
of uneven weight throughout its length and being
long in comparison with its thickness with a
tendency o bend vertically, said fable way bear-
ing surfaces each having a plurality of recesses
formed therein, said recesses being spaced from
the edges of said table way bearing surfaces
and being longitudinally spaced with respect to
each other in the direction of said movement of
said table, the sole path for escape of fiuid from
each recess being between said bearing surfaces,
and a separate conduit for each recess contain-
ing a flow restriction and connecting the pres-
sure side of a pump to each recess, said pump
being operable to continucusly supply ifuid
through said conduits to each recess under table
lifting pressure controlled by the separation of
sald surfaces to create and maintain a table sup-
porting film under pressure to separate said bear-
ing surfaces at all points, said pressure lifting
the weight of any portion of the table plus any
additional load that might be placed thereon
when the machine is in use, whereby there is
a continuous fliow of fiuid between said bearing
surfaces.

11. In g lubricating system for a machine tool,
in combination, a bed, a table, said bed and

table having opposed load-supporting flat way 5

and V way bearing surfaces, said tabhle being
mounted for longitudinal movement with re-
spect to sald bad on said way bearing surfoces,
the fia$ way bearing surface and bhoth V way
bearing surfaces on said table having a plurality
of recesses formed therein, said recesses being
spaced from the edges of the bearing surfaces
in which they are positioned and being longi-

10

tudinally spaced with respect to each other in
the direction of movement of said table, the sole
paih for escape of liguid from each recess being
between said bearing surfaces and forming a
5 Dydraulic resistance to fiow of liquid from each
recess, and a separate conduit for each recess
containing a, hydraulic resistance through which
fluid is pumped continuousiy to each recess under
table lifting pressure controlied by the separa-
tion of said surfaces to create and maintain a
table supporting film between said bearing sur-
iaces under pressure to separate said bearing
surfaces, whereby there is a continuous flow of
fluid between said bearing surfaces.
i2. In a lubricating system, in combination,
a supporting member, an elongated slide mem-
ber, said members having opposed load-supporf-
ing bearing surfaces and said slide member being
mounted for movement with respect to said sup-
porting member on said bearing surfaces, at least
one of said bearing surfaces having a plurality
of recesses formed therein and spaced from the
s of said surface, said recesses being lon-
inally spaced from each other in the gdi-
rﬁctlon of said movement, a pump, a relief valve
connpcted to the pressure side of said pump, and
ate conduit connecting each recess to
thie pressuve side of said pump, a hydraulic re-
sistance positioned in each conduit, said pump
being operable to continuously supply liquid
through said conduits to each recess under slide
ing pressure controlled by the separation of
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; film under pressure to separate said
bea

35 ng surfaces, whereby there is a continuous
flow of fAuid between said bearing surfaces.
ALBERT H. DALIL.

MARIO MARTELLOTTI.
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