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T, all whom it mag 4 CONCErn,;

Be it Tmown that 1, Austiy D. RJMY
a citizen of the United State s, and a resident
of Spolane, in the county of Spokane and
State of W 15hm0t0n, have invented certain
new and useful Improvements in Fluid-

Testing Devices, of which the iohowmo isa

speclﬁcatwn.

My invention velates to- Jmpzoverwe in
fluid testing devices and has for one of its
objects to m’onde 5 means Tor determining
and uvhcqtmo the rehm e adhesive and co-
hesive properiles of fluids, by wh ich the Iu-
brieating value of the fluids may be judged.

A further object i3 to prowde a device
of the class described which shall m(‘wm—
the degree of resistance difle lenb flnids offer
to’ imccs tending to drive them out from be-
tweLn wo surfaces separated by such fuid.

Lll] further. object is to Dromd a de-
vice of the class described, wherein the ad-
hegive and cohesive quahw and ‘wnce the
lubricating value of fluids nmay be deter-
mined by the thickness of o film of the fluid
placed between a fixed base and a movable
head  after » certain pressure has
brought to bring said b‘zse ‘md said head
into: contact, and means for ring the tem-
perature of the flnid to (10u1m ne the effect
of hmt on the adhesive and cohesive
erbies of ‘cho Auid. =
;X stlll nrther object is to uo» n%
viee of the class deseribed where'm in
tion tothe novel means for deternmiining and
conlp‘u'mo the cohesive and adhesive mm -
erties of the fuid, the usual flash and ﬁ:‘o.
point tests may be made.

Other objects and features of novcitv will
be described. in connection with the'accom-
panying drawings and S“BClﬁuAthD nd will
be more fully pomted out in and by the ap-
pended claims.

I the drawings; ; L - ‘

Figure 1 15 8 o side elevation of mv device,
shown mrtlv in section. : ’

figure 2 is an enlarged

—9 of Figure 1.

Figure 3 is an
3—3 of Figure 1.

Figure + is an eularged
4 4ot Figure 1.

Wigure 5 is an
5—5 of Figyre 1. D
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Upon the x*er’tic“ standard 11, which s
supporied by the bag i cis slidably mounted
‘th(, ‘sleeve or collar lu o w ‘hich 1s secured
the -cup mlppoumo‘ ring 12 Ruw 12 may 60
be held in fixed Dcvmon on Lhe standard 11
by thumb serew 14, - Supported by ring 12°

s the cup ‘147 which may con tz’tin sand, or
the like, 15, within which s set the Aluid con-
) 65

A post 17 carries in offset relation therveto,
a sleeve 18 slidably mounted on standard 11
Tt will be seen that post 17 and all elements
carried thereby inay be raised or lowered in
substantially p(u-allel velation "to standard
it by 1loosenmo thumb screw 19. Post 17
may be held in fixed relation to standard
and “fluid container 16 by tightening
thumb screw 19.  Carried by the lower ex-
tremity of post 17 is the fixed base.20, ar:
ranged in a Qubsmutml]\/ hou?oma plane.

‘Bage 20 is preferably in the form o; a round
-disk of u suitable diame
- with the smdoth, subs Mmmﬂlv plano apper

etor and is fashioned
surface 21.
The level of the ﬁmd ‘7‘) to be't i
is indicated at 98 and it will he note (1 ihat
by loosening seréw 19 and raising or lower- .
ing post 17, the base 20 may he W]dﬁ(’f‘ N
T om or, wmmu-r' ed in the fluid 22, C85
Secured to the upper extreinity of post
17 by sérevws 2418 the diul plate 25, provided
\\'Jth a snlmulv s,;ruuunt@d seale 26,

53

“Carried
by post 17 and projecting th 1'011011 dial plate
95 15 the bearing 27 (TW’ 2) provided with
the Y grooves 28 thzn which® bears the

_J().
mife e(izzb bi :mee ar 29, Caps ,;0; secured

1o bemmg 27 by seréws. 31, serve as kLJ)mC' P

rernoval of b-n‘ 29 from
by lever 82,
um for sald

‘to prevent accidental
bearing 97, Bar 29 is carried
bearing 27 mrmmn the fulem

=

lever, which lever 32 also supports the dial
‘hand or pointer 33.

Pointer
to register Wlﬂl seale 26 and
anced ot 33 :
Slidak

33 is adapted.
ig counterbal- - :
100

mounted on one:end of lever 39

~q

18- the wuolw 34 which may he set in fixed
_position by <

set serew 35, The 0})3)‘)5:{& end
of lever 32 is forked to form arms 38 and
7 {(Fig. 3) which arms aie prm ided with 105
V grooves 38 to-form bearving for the knif
edge Uov 39 which Lmdoes the .arms

and 37, Block 39 is (enu‘abjr pwil‘wd a
at 40 to _aﬂou the free passage of the rod or
~wire: 41 which s "‘n‘/—*:me{ 1t its upper ex-
tremity for threaded eny nent yvith the
bore of the knurled n ut and lock nug
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43 , the lower face of nut 42’ resting on the‘

| uppel face of ‘block 89.

A movable head 42 is provided Wlth the

- centrally disposed lug 43 which is centrally

- 10

recessed at 44 to receive the end 45 of rod
41.  Fingers 46 extend upwardly from lug
43 and are bent inwardly at 47 to engage
the shoulder 48 on rod 41 when said rod is
drawn upwardly. The combined weight of
rod “41, block 89, ‘and nuts 427/ -and 43 is

oufﬁcwnt to ovelcome the: leverage exerted

- on lever 32 by weight 34 and consequently,
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.20 and surface 21 be slightly out of. level:-
The lower substantially plane face 427 of.
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. under certain COlldlthIlS

60

~movement of head 42 1n all chrecrlons

as-long as vod 41 is suspended from lever

32 the pointer 33 will be swung in a clock-

wise .direction until head 42 contacts with
base 20 or a film of fluid between said hedd
and said base. When head 42 comés to test
on base 20 or a fluid film thereon, the weight

“of rod 41 will carry said rod downwardly
until end 45 bears on.the bottom of recess.

44 " at which. time shoulder 48 will be
shohtly out of contact with the bent por-
tions 47 of fingers 46, thereby allowing head
42 a freedom of movement to’ 1ecommodate
the level of its lower surface 42’ to the level

of the surface 21, the bearing of recess 44 -
and end 45 centering head 42 with respect

to base 20 but aHowmo for a slight rocking
The
provision of the joint just described will
render the device operable even though base

head 42 superposes face 21 and is. fashioned
smooth an{i true and is’ complementary to
face 21.

. Means such as Bunsen burner 49 may be
provided to raise the temperature of fiuid

292, while thermometer 50 may be immersed
in fluid 22 to indicate the ‘temperature
thereof.

“As is common knowledoe, the office: of a
lubricating fluid is to interpose a filin be-

tween opposed surfaces to separate and

lessen the friction between them. Therefor e,

the comparative value of lubricants lies in

the comparative amount of cohesion among
‘its own particles and their- comparamve

powers of adhesion to surfaces, as it is these

properties which determine how well they.
~will retain a film between opposed surfaces

An ideal lubri-
cant s one which lacks any congiderable
amount  of cohesion among its particles
(thus allowing its particles o freely sepa-
rate so-the lubucant will réadily flow to all
desired points) and one which has great ad-
hesive power (which' gives it the quahty of
adhering to surfaces even under great pres-
sure and thereby keep’ such surfaces from
contacting).

When heated, the body of a hlbrlcant is-

more: -or ‘less broken up, accmdma to- its

: ,quahtV and this breaking up, Whlle malc-

ing the lubricant more 1 :ee]y ﬂowmo by less-

as-in Figure 1.

16 and fluid 22
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ening s cohesne ploperty, causes it to

‘lose to a <f1eate1 or less extent its most im- -

portant: auahty of adhesion to surfaces.
Thus, when heated, -lubricants lose some-
what of their Iubucatmg value. Since, for
most pury 30%9, a lubricant as actually sed
18
either by friction or externally applied heat,
it is 1mponant that the lubricant to be
tested should be raised to such s’ tempera-
ture as will applommate actual conditions

under- Whlch the lubucant is expected to.
“work:

70

alsed to a considerable temperature

75 .

In a lubricant or ﬁmd the relative powers .

of adhesion and amount of cohesion may be

determined by the degree of resistance the

lubricant or fluid offers to a force tending

to drive it out from between two Surfaces
separated by wuch lubricant or fluid. ~As
will be seen, my device registers this degree

of 1e51st9nee ab dlffere*lt temperatures of-
‘the lubricant or fluid and thereby - enables”

one to compare:the relative adhesive and co-
hesive pI‘ObeltleS of different lubrlcmnts and
fluids,
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In settmo up the. apparatus for use, con- -

tainer 16 is first: emptied and the surfaces

91 and 42’ are wiped thoroughly dry and -
~clean.

“Rod 41 .and all: members secured
thereto may be cenarmed from the rest of
the apparatus by litting block 39 upwardly

95

and. drawing it clear of fork arms 36 and -

37.
46 so that head 42 may be drawn upwardly
with rod 41. By adjusting nut 19 and slid-
ing post 17 upwardly or downwardly, base
20 may be positioned within container 16
Head 42 is then lowered
into the ‘container 16 untll it -rests ‘on base
20. whereupon block 89 is placed in the po-
sition of Figure 1 so. that its knife edge

Shoulder 48 will contact with fingers”

100

bears on the bottom of groove 38. By then

properly adjusting nuts 497" ‘and 437, lever

22 will be swung 1n"a clockwise or counter- ‘

clockwise direction (caused by pressure
brought. to ‘bear on block 39 downwardly
with respect to lever 32, or by the downward
action of wweight 34, respectively) until
pointer’ 33 e\actly recrlsters with ‘the zero
mark or any other Domt or scale’ 26 which
the operator desires to use as a starting

‘point for the pointer in the test to'be made.

Fead 42 is then removed from container
is: poured therein. Head

49 ig then immersed in fluid 22 and allowed

“to sink through such fluid as Lu as gravity
will carry it

The size and weight of head
49 and rod 41 being constant, ommty will

tween it and the base 20. The fluid which
covers face 21 will prevent head 42 from con-
tacting “with face 21. The distance faces
21 and 427 are held apart by the film of fluid

is indicative of the fluids power to resist the

110
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‘cause a constant pressure ‘to be exerted by
such head on any fluid which may lie-be-:

125
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force ot pressure (gravity,in this case) tend--

“ing to drive:it from between two surfaces (21

and 42”) and the degree of cohésion and ad-’

hesion possessed by the fluid.” Tt-follows that
head 42 being raised with respect to its in-
itial position “of rest on base 20, rod 41 will
also be raised with respect to.its position
when head 42 is contacting with base 20, and

that by this raised position weight 34 is al-.

lowed: to swing lever 32 and pomter 33 in a
counter elockw‘wse direction.
comparative distance of bearing 88 and the

end of pointer 33 from the common fulerum -
29, a very slight movement of rod 41 will

catise o oxeaﬂy magnified movement of the

“end of pointer- 33, thereby enabling the op-
erator to obcerve by watching the move-

ment of pointer 33 over scale 26, very slight
movements of rod 41. It will be séen that
the change in position of pointer 33 from its
position When ‘head 42 was contacting with
base 20 is a means of indicating the “thick-
ness of the fluid. ﬁlm separating surtaces 21
and 427,

. Burner 49 may then be lighted to apply
heat to cup 14 which heat will be distributed
evenly to container 16 through sand 15. In
turn, the fluid 22 will be heated As fluid 22
18 11eaLed its: body: is more or less broken
up, and it thereby loses a certain degree of
its cohesive and adhesive qualities, “allow-
ing the head 42 to drive out a portion of the
fiuid film from between faces 21 -and 42" with
a consequent lowering of head 42, which low-
ering and the amount thereof will be regis-
tered by a corresponding movement "ot
pointer 33 towards its initial position.

- Therefore, by applying the same degree of
heat to dlﬁerent lubricating fluids, the oper-
ator may observe the compa,ratlve power
of resistance such fluids offer to.the same
force exerted to drive them from between
The operator may either

26 -throughthe heating. of fluid 22, or he
may observe  the  relative position thereof
only at certain predetermined temperatures
or at the flash and fire point, it being espe-

“cially desirable to ascertain the cohesive and

adhesive qualities of lubricants at the flash
point, the well known tests for flash and fire
points being readily ‘made Wlthout dlsturb-

“ing the appftratus

by calibrating scale 26 in any convement
unit. of measure or with reference to units
applied to other known qualities of fluids, I

have provided a means for indicating the,

‘compalative cohesive and adhesive qualities
of different fluids at the same or different
temperatures.

1claim: . ’ ‘

1. In.a fluid teshn(r device a post a base

ﬁ\ed on said post, 4 movable head, means’

adapted to suspend said head above said
base, said suspension means comprising . a

Due  to- the:

balance’ bar suppor ted by S‘ud post, a lever
attached to said balance bar;and arod oper-

~atively connected to said head at one extrem-

ity and having an adjustable .connection

with gaid- lever, “at its other > chremity.

3,.

70

9. A testing ‘device | comprising a fluid-con~.

tainer; 4 base' imier

¢c in gaid fluid; means

for i 151ng and lowering said base: Wlhh res

spect to.the level of said fluid, a- movable
head immersed insaid Huid, and superposed

with respect to said base, said movable head

75

being held apart from said base by said

fluid, and indicating means operatively con-.

nected to said movable head to indicate the
thickness of the fluid betweenisaid base and
said head.

3. In a testing device, a fluid container,
a base within said contalner, a lever p1vot—
ally supported above said base, means for
swinging said.lever in one:direction of ro-

‘tation said means: comprising & .rod . gus-

pended from said lever and a movable head

‘suspended from said rod to superpose said
base and adapted to gravitate towards said

base, means for varying the length of said

rod: between scud lever and S&ld head, and.

means. for swinging said lever in the op-
posite direction of rotfltlon

4. The method of determining the degree.

of cohesion possessed -by a ‘fluid, and its

adhesive qualities with respect to given sur--

80
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faces, comprising the mtloductlon of a film =

of the fluid betiveen the complementary sur-
faces of a fixed base and a head movable to-
wards said base, and measuring the thick-

after a given pressure has exerted its full
foree in moving said head toward said base.
5. The method of determining the degree
of cohesion possessed by a- ﬁmd and its
adhesive qualities with respect to given sur-
faces, comprising the introduction of a film
of the fluid between the complementary sur-

faces of a fixed base and a head movable by
gravity toward said base, and measuring the
‘thlckness of the fluid semx ating said surfaces
after gravity has exerted its. full force in

movincr said head toward said base.

100
ness of “the fluid separating said surfaces

1057
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The method of determ’nmo the degree

of cohesmn possessed - by a fluid and its

adhesive qualities with respect to glven sur-.
“faces, comprising the introduction of a film
of the fluid between the complemenml Y Ssur-

faces of a fixed base and a hedd movable to-

~wards said base;, changing the temperature

o said fluid, and measuring the thickness of
the fluid between said surfices

heat and after a given pressure has exerted
its full force in movma sald head towards
sald base.

T. A testing device (‘OlllpllSan a h\ed ‘
base, a lever pl\'omlly supported above said:

base, a pointer mounted on said lever, a rod
depending from said lever, a movable head

115

after. the
fluid has reached a pledetmmmed degree of:.

136
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]ooqely connecte}d Wlth sald rod. and in
- superposed ‘relation with said base, and a.
counterbalance on said lever;y . i

8. A testing  device comprising a- ﬁxed
base, a lever pivotally supported above said:
base, a pointer mounted on said lever, a rod,
a block in ‘bearing engagement Wlth said
‘;‘lever and. apeltured for the free passage of

said.rod, thexethlough, a nut beamnu on Sdld
block and having threaded gnoadement with 10
- said rod, and 2’ “movable head connected to
“the: lower extremity of said rod.

In testimony Whereof I hereby affix my
51gnature , s L

| "‘f.-f.At'fsTI.N'D._EBERLY.;v




