United States Patent 119
Riley et al.

o 3,875,893
(451 Apr. 8, 1975

[54] FLUID DISPENSING SYSTEM

{761 Inventors: Neil R. Riley, 528 Briarwood Ct.;
David C. Johnson, 928 Miranda
Way, both of Livermore, Calif.
94550

[22] Filed: Nov, 14, 1973
[21] Appl. No.: 415,759

{(52] US.CL................ 118/7; 118/216; 118/315
[S1} Imt. CLo. B0O5c 11/02
[58] Field of Search....... 118/7. 313, 315, 323, 429,

‘ 118/216; 134/94; 222/566

|56] References Cited
UNITED STATES PATENTS
1726631 12/1955  Rutherford ..., 118/313
2916012 1271959 Hergenrother 118/315
3,066,644 12/1962  Sherman et al 118/315
FOREIGN PATENTS OR APPLICATIONS

1,096,374 171961 Germany oo, L18/216

157,977 711948 Canada,...ooovvecniieeiee, 118/216

Primary Examiner—Mervin Stein

Assistant Examiner—Douglas A. Salser
Attorney, Agent, or Firm—Flehr, Hohbach, Test,
Albritton & Herbert

[57] ABSTRACT

A fluid dispensing system for discharging a predeter-
mined quantity of fluid from a reservoir to an object
to be coated, for example, includes a head assembly
including a plurality of dispensing nozzles for dis-
charging fluid material to the object to be coated or to
otherwise receive the fluid. Feed lines extend from the
reservoir to each nozzle and each feed line includes a
positive displacement pump means and valve means
disposed in the feed lines whereby the valve means are
operable in one condition to couple the pump means
to withdraw a predetermined volume of fluid from the
reservoir as the head assembly is moved to its ad-
vanced position. The valve means is also operable in a
second condition so as to discharge the predetermined
volume of fluid via the nozzle and to the object receiv-
ing the fluid during a retracting movement of the head
assembly.

6 Claims, 7 Drawing Figures
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1
FLUID DISPENSING SYSTEM

BACKGROUND OF THE INVENTION

This invention pertains to fluid dispensing machines
and systems and is particularly useful in applying a lig-
uid crystal slurry to products to be coated therewith,
such us thermometers of a type having a number of dis-
crete regions each of which is to be coated by a differ-
ent formulation of liquid crystal slurry whereby each
coating will respond to heat and become visible at a dif-
ferent temperature. A suitable thermometer can be
made in this manner by applying the different formula-
tions to an acrylic. transparent product and employing
a mask formed with associated numeric representations
of the temperature response to he had in each given re-
gion of the object.

In the past thermometers of the type described have
been manufactured using relatively inefficient appara-
tus whereby a long web is “striped™ in parallel lines
with the different formulations of liquid crystal slurry
material. Ultimately, after preparation, this web is sub-
divided into short strips corresponding to the width of
the web simply by cutting the web transversely into a
number of such lengths.

Accordingly. heretotore, it has not been believed fea-
sible or practical to apply a liquid crystal formultation
directly upon the object using it dabbing or short stroke
technique.

SUMMARY OF THE INVENTION AND OBJECTS

In general, there is provided a fluid dispensing system
for discharging a predetermined quantity of fluid from
A reservoir thereof to an object receiving the fluid com-
prising a heud assembly including a dispensing nozzle
for discharging the fluid material to the object. Means
provided for imparting an advancing and retracting
movement 1o the head assembly for dispensing the ma-
terinl in response thereto. A feed line extends from the
reservoir to the nozzle. Positive displacement pump
means and valve means are disposed in the feed line
and the valve means is operable in one condition to
couple the pump means to withdraw a predetermined
volume of fluid from the reservoir during part of the
head assembly’s movement and the valve means is fur-
ther aperable in a second condition to discharge the
volume via the nozzle to the object during another part
of the movement of the head assembly. The foregoing
arrangement is repeated a number of times in side-by-
side relation so as to be able to coat a plurality of loca-
tions if desired. However, the basic concept resides in
the original statcment contained above.

According to an important aspect of the invention, a
nozzle unit includes a plurality of laterally distributed
discharge openings coupled to the pumping means.
Each of the discharge openings is defined by side, top
and bottom bounding surfaces of a compliant material
and each opening is supplied with fluid from the pump-
ing means via a flow passage formed through one end
wall thereof. The compliance of the unit serves to per-
mit all of the discharge openings to lie uniformly con-
tiguous to the surface of the object receiving the fluid
notwithstanding surtace or dimensional irregularities of
the object. In short, Applicant’s applicator head con-
sists of a wedge-shuped member carried on the ends of
4 number of feed lines for dispatching the liquid crystal
slurry directly onto the object to be coated.
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In general. it is an object of the present invention to
provide an improved means for dispensing fluid and
particularly fluid slurry of a type used in liquid crystal
applications to abjects for receiving such fluid.

It is a further object of the present invention to pro-
vide an improved fluid dispensing apparatus involving
an improved nozzle unit.

Yet another object of the invention is to provide an
improved system wherein valving of the fluid is accom-
plished in response to the movement of the head assem-
bly so as to ensure that the fluid being dispensed can
not be discharged from the pumping means so long as
the head assembly is raised out of its dispensing posi-
tion. Accordingly, the apparatus as disclosed herein as
a distinct advantage of being fail-safe in regard to inad-
vertent loss of fluid and requires limited skill on the
part of an operator to employ the equipment.

Yet another object of the invention is to provide a
system wherein a precise measured amount of the rela-
tively expensive liquid crystal slurry can be discharged
and, in addition, limited by means of a simple adjust-
ment to the bare minimum required.

The foregoing and other objects of the invention will
become more evident from the following detailed de-
scription of a preferred embodiment when considered
in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows in diagrammatic, perspective view with
many portions broken away and removed for clarity a
fluid dispensing system according to the invention;

FIG. 2 shows in plan view with portions broken away
for clarity a fluid dispensing system according to the in-
vention;

FIG. 3 shows a side elevation, diagrammatic view of
FIG. 2,

FIGS. 4 and 5 show side clevation section views in
enlarged detail taken along the lines 4, 5—4,5 of FIG.
2, FIG. 4 showing a control valve in its raised position
and FIG. § showing a control valve in its lowered posi-
tion;

FIG. 6 shows an enlarged detail view with portions
broken away for clarity taken along the line 6—6 of
FIG. 2;

FIG. 7 shows in enlarged detail a perspective view
with portions broken away a dispensing nozzle as
shown in F1G. 1

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

A fluid dispensing system 10 comprises, in peneral, a
head assembly 11, a loading platform 12 for receiving
a product such as a thermometer body 13 (FIG. 3), and
means for moving head assembly 11 between advanced
and retracted positions as well as between raised and
lowered positions so as to dispose a nozzle unit 14 to
pass across and spaced above body 13, then to be low-
ered into engagement with body 13, then to be re-
tracted so as to apply fluid from the tip of nozzle unit
14 unto the top surface of body 13, and then 1o be
raised again to its starting position.

As will be described further below, the sequence of
movements noted above serves to control the supply
and exhaust of fluid into and out of each of a number
of small cylinders associated with each of the feed lines
16.
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A control block 17 is supported in spaced relation
from the deck of platform 18 by means of the pair of
anti-friction spacer blocks 19 mounted to each end of
control block 17 and which ride along the top surface
of platform 18.

Head assembly 11 includes support means now to be
described for carrying the nozzle unit 14 to move with
the movements of block 17 and also to be raised and
lowered as now to be described.

Double-acting pistons are contained within the cylin-
ders 21, 22 disposed to extend upwardly from the top
surface of block 17. Piston rods 23 extend downwardly
from the piston (not shown) contained within each of
cylinders 21, 22 and pass through block 17 whereby
they may become threadedly engaged (FIG. 6) to a
transversely extending support bar 24,

Cylinders 21, 22 are each provided with a pair of flow
passages 26, 27 and at opposite ends thereof for operat-
ing piston rod 23 between raised and lowered positions.

Support bar 24 carries a feed line support bracket 28
as well us feed lines 16 secured to bracket 28 as, for ex-
ample, by means of welding. Further, a spacer bar 29
is carried on each of the feed line tubes 16 so as to
maintain the spaced relation therebetween and further
to provide a certain degree of rigidity to the overall
head assembly 11 as it is moved between advanced and
retructed and raised and lowered positions.

Control block 17 includes a series of cylindrical
chambers of relatively small diameter, such as the
chambers 31, or aus may be hereinafter referred to as
cylinders. Cylinders 31 are all closed at one end by the
insertion of a rod-like piston 32 carried by a trans-
versely extending stationary piston mounting bar 33,
Bar 33 is provided with set screws 34 whereby the dis-
placement of the inserted end of each piston 32 can be
variously adjusted. Means forming a seal or bushing
about each of pistons 32 comprises an O-ring 36 encir-
cling piston 32 and retained in an annular groove
formed in the rear surface of block 17 by means of the
retainer bar 37. Finally, the ends of the piston mount-
ing bar 33 are secured to the ends of cylinders 38, 39
which, in turn, are mounted to extend away from an up-
right wall 41 mounted upon the deck of platform 18.

Suitable flow passages 42, 43 lead into and out of cyl-
inders 38, 39 so as to provide a double-acting piston
function within each of these two cylinders as well, Ac-
cordingly, when pressure is applied to cylinder 38 via
flow passage 42 from the flow divider 44, the piston
rods 46, 47 serve to advance control block 17 for-
wardly. The foregoing action serves to withdraw each
of pistons 32 from their associated cylinders 31 to a
predetermined extent, thereby creating a vacuum
within these cylinders 31.

Valve means, as now to be described, have been pro-
vided whereby during this advancing movement of
head assembly 11, fluid from a reservoir 48 is loaded
into cylinder 31 via the inlet flow passage 49 provided
that head assembly 11 is in its elevated position.

It will be readily evident that, from an examination of
FIGS. 1, 4 and 8, for each feed line 16, there has been
provided a valve means comprised of a spool valve 51
supported to move within a valve passage 52 in follow-
ing relation to the movements of a transverse support
bar 24.

As arranged in FIGS. 4 and §, when support bar 24
is in its elevated position, the spool of valve 51 serves
to couple flow passage 49 to cylinder 31. On the other
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hand, when support bar 24 has been lowered, the spool
of valve 51 is shifted so as to couple the discharge flow
passage 53 to cylinder 31 whereby retraction of control
block 17 serves to cause the stationary pistons 32 to
purge their respective cylinders 31 via flow passage 53
coupled to feed lines 16 by the flexible couplings 54.

Finally with respect to FIGS. 4 and 5, retainer rings
56 are carried on the ends of the spool of valve 51.
These retainer rings serve to limit the displacement of
each of the valve spools.

In addition to the foregoing, means have been pro-
vided for counting the number of operations of the ap-
paratus and this is simply provided by use of a mechani-
cal counter 57 having a window 574 in which a count
will appear for each complete cycle of operation. Ac-
cordingly, it is required that the operating lever 57b
swing in one direction and return before advancing a
count on the counter 57, Accordingly, a wire cable 58
is coupled to the end of operating arm 5756 and also to
one of the screws 59 securing spacer block 19 to con-
trol block 17.

In addition to the above, various controls can be ap-
plied to operate in response to each cycle of operation
and, accordingly, microswitches, such as the micro-
switch 61, can be operated by employing a linkage,
such as the linkages 62, 63, whereby one end is fixed
such as to one of the two flange elements 64, 66 bolted
to move with control block 17. The other end of each
of linkages 62, 63 is coupled to a rocker arm 67, 68 se-
cured to rotate with the rotation of a rocker shaft 69.
Racker shaft 69 is supported in the journal blocks 71
and carries armature contactors 72, 73 fixed to shaft
69.

As thus arranged, as control block 17 is driven to its
advanced position, the fixed ends of linkages 62, 63 are
carried along with block 17 and their trailing ends serve
to rotate shaft 69 by connection to-rocker arms 67, 68.
This action serves to move the armature contactors 72,
73 away from any microswitch armatures, such as the
armature 6la¢ or others such as armature 74 aligned
with contactor 73.

Finally and with particular reference to FIG. 7, a noz-
zle unit 14 is carried on the ends of the feed lines 16
and is formed wtih a plurality of laterally distributed,
rectilinear discharge openings 76. Each opening 76 is
defined by side, top and bottom bounding surfaces of
a compliant material. Each of the openings, in opera-
tion, becomes filled with fluid to be dispensed under
pressure as such fluid is supplied via the feed lines 16
through a flow passage 77 formed through one end wall
of the opening. The opening, bounded by the top, side
and bottom surfaces, as noted, contains a deposit 78 of
fluid to be dispensed under pressure to evenly coat
body 13 to avoid any holidays or interruptions in the
covering of fluid being laid down.

The compliance of the material of unit 14 is such that
it permits all of the discharge openings 76 to lie uni-
formly contiguous to the surface of the object being
coated or treated, notwithstanding surface or dimen-
sional irregularities of the object. Accordingly, if unit
14 were rigid, it has been observed that serious limita-
tions arise and portions of an object which are not at
exactly the same level can remain uncoated. RTV-630
castable silicone rubber has been found quite satisfac-
tory for unit 14,
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From the foregoing, it should be readily evident that
there has been provided an improved system for dis-
pensing liquid to an object in controlled amounts.

What is claimed is:

1. In s fluid dispensing system for discharging a pre-
determined measured quantity of fluid from a reservoir
thereof to an object receiving said fluid comprising a
head assembly including a dispensing nozzle for dis-
charging said fluid material to the object, means for im-
parting advancing and retracting movement to said
head assembly for dispensing said material, a feed line
extending from said reservoir to said nozzle, positive
displacement pump means and valve means disposed in
said feed line, said valve means being operable in a first
condition to couple said pump means to withdraw a
predetermined volume of said fluid from said reservoir
during part of said movement of said head assembly
and operable in a second condition to discharge said
volume to said nozzle during another part of said move-
ment of said head assembly.

2. In a fluid dispensing system according to claim 1
wherein advancing movement of said head assembly
while said valve means is in its said first condition
serves to withdraw said predetermined volume and
wherein said retracting movement of said head assem-
bly while said valve means is in its said second condi-
tion serves to discharge said volume to said nozzle.

3. In a fluid dispensing system according to claim 1
in which said positive displacement pump means com-
prises a cylinder member and piston member, said
members being movable relative to each other, one of
said members being coupled to move with the advanc-
ing and retracting movements of said head assembly to
define intake and exhaust strokes relative to said cylin-
der member.

4. In a fluid dispensing system according to claim 1
further comprising means for operating said head as-
sembly between raised und lowered positions relative
to said object, a portion of said valve means being cou-
pled to said head assembly to operate said valve means
between said first and second conditions, said first con-
dition being effected in response to raising said head
assembly and said second condition being effected in
response to lowering said head assembly.

5. In a fluid dispensing system for discharging a pre-
determined quantity of fluid from a reservoir thereof to
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an object receiving said fluid comprising a head assem-
bly including a nozzle for discharging said fluid to said
object, said head assembly being movable between ad-
vanced and retracted positions, positive displacement
pumping means including cylinder means of predeter-
mined displacement, a movable cylinder block contain-
ing said cylinder means and movable with said head as-
sembly, piston means within said cylinder means and
secured in a stationary position, means for moving said
piston and cylinder means relative to each other be-
tween advanced and retracted positions for respec-
tively forming a suction and compression within the
cylinder means, the last named means serving to move
said head assembly and cylinder block, feed line means
extending from said reservoir to said nozzle and includ-
ing therein said pumping means, valve means coupled
to move with head assembly and disposed in said feed
line means, said valve means being operable in one
condition to couple said pumping means to draw a pre-
determined volume of said fluid from said reservoir and
in another condition to couple said pumping means to
said nozzle for discharge of said volume of fluid, and
means for advancing said head assembly across and
spaced from the object while said valve means remains
in said one condition and for retracting said head as-
sembly across the object while said valve means re-
mains in said second condition to dispense said volume
of fluid material to said object.

6. In a fluid dispensing system according to claim 1
further in which said system comprises a plurality of
feed lines and dispensing nozzles, discrete pumping
means associated with each said nozzle, and individual
valve means associated with each said pumping means,
and wherein said plurality of nozzles is formed in a sin-
gle unit, said unit comprising a plurality of laterally dis-
tributed discharge openings coupled to said pumping
means, each said opening being defined by side, top
and bottom bounding surfaces of a compliant material
and supplied with said fluid from said pumping means
via a flow passage formed through one end wall
thereof, the compliance of said unit serving to permit
all of said discharge openings to lie uniformly contigu-
ous to the surface of said object notwithstanding sur-

face or dimensional irregularities thereof,
* * % * *



