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SPRAY DISPENSING

Ronald W. Kock
Theodore P. Merz
Paul K. Platt

This invention relates to spray dispensing and,
more particularly, to spray dispensing of metered quanti-
_ ties of semi-liquid products finding particular utility
. for depositing a defined and metered pattern of, for

example, an anhydrous cream antiperspirant product on an
axilla surface. :
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BACKGROUND OF THE INVENTION

Spray dispensing is generally achieved by
delivering a liquid product to a nozzle under pressure
induced, e.g., by a pump, pressurized gas, or a collapsible
wall container. Each of these dispensing systems.have
advantages and disadvantages that have made them more or
less suitable for a wide variety of p;oducts. The thinner
and less viscous the product, however, the easier it is
to spray utilizing such pressure operated systems. The
thicker and more viscous the product, conversely, the
harder it is to spray utiliiing such systems. Semi-liquid
cream or like products, such as gels, thickened emulsions,
and the like; products having high tackiness, tenaciousness
or cohesiveness; or products having a very high solids content,
are particularly difficult to spray through a nozzle utilizing
conventional pump, pressurized gas, or collapsible wall -
dispensing systems. )

Finger and trigger pumps as well as squeeze bottles,
for example, are generally incapable of providing sufficient
operating pressures for spraying thick cream-like products
from ﬁozzleé and particularly for spf;ying products having a
viscésity of 25 to S50 centipoise or higher. Gas operated
systems are, of course, capable of supplying higher nozzle
pressures but gas operated systems are prone to other
problems, especially in inexpensiv; consumer product
dispensing systems, including problems in providing clean
start and stop actiéh and a uniform metered spray especially

with thick, cohesive products.
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In spray product dispensing, whether in the-
industrial/commercial sector or in the consumer products
scctor, product safety is becoming increasingly recognized
and even mandated as a prime requisite. Conversely
economic/market pressures often require that such desirable
increased s&fety be achieved without loss of convenience to
the user and within a familiar product-~package framework.
Simultaneously, pressures exist to keep costs down, both in_
the immediate product costs to the consumer and in the
overall environmental costs involved in providing and

delivering the product.
In the area of anti-perspirant/deodorant products,

for example, spray type products have been preferred by a
large segment of the market, presumably in large part
because of their "non-contact” mode of application; i.e.,
the product (as opposed to the package) is not-susceptibleu
to being touched by others prior to or between uses by a
specific user as well as requiring only minimal user

inveolvement with the target area.

Previous efforts to provide "non-contact" dispehsing
of products su;h as antiperspirant/deodorant products without
fluorocarbon aeroscls have generally involved attempted
substitutions of other pressure sources for the dissolved

pressurized aerosol gas, such as finger pumps, trigger

pumps, sgueeze bottles or substitu;ion of other gas systems.
Since these devices generally operate at lower pressures or

lack long term uniformity of pressure, product formulations

[
P 4
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having decreased viscosities have generally been deemed
necessary to permit successful spray application. Visco-
sity decreases, however, especially by use of increased
solvent or volatile levels, whéther agqueous or anhydrous,
have generally not led to commercially satisfactory products,
primarily because of increased problems of perceived wetness,
coldness, runniness,'and/or stickiness.

Similar problems pf wetness, coldness and/or stickness
have been known to exist in non-spray antiperspirant
products. ’ -

In Belgian Patent No. 854,048, there are described
certain highly stable anhydrous antiperspirant creams
that are formulated with highly thixotropic cream vehicles
containing particular concentrations of emollients and
gelling agents which do not, in general, impart an unde-
sirable, cold, wet or sticky sensation when applied to the
skin, which exhibit minimal syneresis or bleeding of
organic liquids from the thixotropic gel structure and
which do not dry out or form unacceptable crusts upon
prolonged exposure to the atmosphere. While the aforesaid
disclosure does not relate to a spray application, it does
exemplify semi-liquid antiperspirant cream products which,
in accordance with the methods and apparatus of the
present invention we have discovered ‘can be spray dispen-
sed. However, it is also to be expressly understood that
in ité broader aspects our invention is not limited to
spray dispensing of antiperspirant creams but is of
general utility for spray dispensing of semi-liquid products
as hereinelsewhere set forth.

. In the antiperspirant field, however, the formulations
of Belgian Patent No. 854,048 pfovide unique advantages
when sprayed in accordance with the present methods and
aprvaratus and form a unique combination therewith, enabling
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safe, convenient, aesthetically and environmentally
satisfactory non-contact application of stable non-crusting
antiperspirant products without wetness, coldness, stickiness

or runnyness from a hand held and hand actuated dispenser.
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The present invention provides novel and improved

. methods of and apparatus for spray dispensing a metered
quantity of product in a controlled and uniform ballistic
cluster of closely defined particles, particularly suitable
for semi-liquid products, such as highly thixotropic, highly
stable anhydrous antiperspirant creams.

The present method and apparatus provides for the
"non-contact" delivery of antiperspirant and/or debdorant
products without, in general, imparting any undesirable,
cold, wet, sticky, or runny sensation to the skin and,
particularly, axilla surfaces, and having improved safety
in providing generally uniform particle size, minimization
of inhalables, and lack of any gaseous propellant.

The present invention, in addition to the foregoing,
provides for the spray dispensing of a cluster of semi-
liquid particles from a pattern of discharge orifices
ballistically to a surface to impinge and merge thereon in
a pattern generally reflecting a projection of the: locus
set of the pattern of discharge orifices.

Additionally, the invention provides for spray dispensing
matered quantities of a product from a container containing
a static quantity of product in excess of the desired metered
guantity, through at least one generally open and unobstructed
discharge orifice without using valving or other closure of
the discharge orifice to control the product discharge there-
through, in particular from a filled container having a fixed
wall provided with at least one and preferably a plurality of
generally open and unobstructed discharge passageways and a
moveable wall spaced apart from the fixed wall by impacting
the moveable wall to induce a pressure pulse to the product
having sufficient energy to surée a metered quantity of
product less than the entire contents of the container
through the discharge passageway with sufficient velocity
as to break away from the passageway and the remaining
product within the container for ballistic travel outward
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of the container as a clustzr of generaily uniformly
defined and moving particles.

A further object of the present invention is the pro-
vision of a spray dispenser having an impact member that is
accelerated to a desired velocity to effect expulsion of
a produc%t cose and a mechanism which combines triggering,
cocking and release functions for an accelerating means
within a single manual actuator or trigger, and which has
the capacity of spraying in any direction independent of
container orientation and which is stable, safe, and
predictably uniform indep=ndent of atmospheric pressures
and compositons or gravitational ‘forces, being capable
of operation, for example, even in space or under water.

It is believed that it is a feature of the present
invention that the impact does not generally advance the
product mass within the container for expulsion through the
discharge passageways. Rather, it is believed that the
fixed wall generally retains the product mass from instan-
taneous movement so that the momentum of the impact mass
produces primarily pressure head within the product mass
which is recovered or converted to velocity head at the
free surface of the product exposed through the discharge
passageway. Hence, the direction of opening of the dis-
charge passageways (i.e., their axes) need not be in line
Qith the path of travel of the impact mass at the time of
its impingement against the moveable wall or follower and the
moveable and fixed walls need not be parallel. Discharge
at right angles to the direction of impact is even possible.
It also appears to be a necessary feature of the present
invention that the total discharge passageway cross-sectional
area be substantially smaller than the area of the moveable

wall or follower.

" ———
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BRIEF SUMMARY OF THE INVENTION

In accordance with the present invention, spray
dispensing of a metered quantity of a preferably semi-liquid
product is achieved from a filled substantially rigid container

having a fixed wall provided with at least one and preferably a

plurality of generally open and uncbstructed discha&ge passage-

ways. One wall of the container comprises a moveable wall spacec
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apart from the fixed wall which is impacted with a moving
mass to induce a pressure pulse of very short time duratioq_
in the product. The pressure pulse js sufficient to surge a
metered quantity of product less than the entire content of

the container as noodles through the discharge passageway

- with sufficient velocity as to break away from the passageway

. and the remaining product within the container. The noodles

ballistically travel generally normal the fixed wall
outwardly of the-container. With proper selection of -
product formulation aid energy levels a plurality of uniform
discharge passageways may produce a generally uniformly
moving cluster of generally uniformly defined and movihg‘

particles with minimal inhalables. The cluster of particles

may be aimed toward a target surface and the deposition pattern

thereon maf; by proper selection of energy and product,

define a projection of the discharge passageway pattern
selectively comprising either a discrete projection of the
individual discharge passageways or a generally uniform
coverage of thé passageway locus sét. The fixed wall may

be generally planar, whereby the particles of the cluster
will move along generally parallel paths or may be selectively
generally concave or convex with the passageway axes

converging or diverging whereby the particle paths will

st

generally converge or diverge, respectively.




(Y]

b ke T himbidd '-Aumi: (SN TS S PPV "o it lin . e .« 8
.

T VY

»

10

15

20

25

0000610

-9 -

A specific, preferred embodiment of the present
invention comprises a hand holdable, hand operaﬁle non-
contact dispenser for and in combination with a stable, non-
crusting anhydrous, thixotropic antiperspirant cream to
provide metered and uniform non-contact spray applications
thereof to axilla surfaces without, in general, imparting
any undesirable, cold, wet or sticky sensation.

The preferred embodiment uﬁes one light follower as
the moveable wall impacted by a single heavier hammer-like-
impact mass accelerated by-a spring gnd freely moving when
it strikes thé moveable wall. Multiple orifices or digcharge
passageways are provided in the fixed wall to dispense a.
single product dose. Multiple followers/cylinders each with
individual or multiple orifices or discharge passageways
also are feasible for dispensing a single dose in accordance
with this invention. ~

No breakup is required of the particles after they
leave the discharge passageways of the fixed wall. The
target pattern is achieved by virtue of the geometric
orientation of the discharge passageways. One prina;y spot
of product shows up at the t;rget for each discharge
passaqewaf; ‘The size of the spot is a function of the size
of the passageway orifice, the pressure pulse, and the
product properties. Particle breakup may, however, occur.

The critical requirement of this dispensing mechanism
is the pressure pulse created by the impact. Without the
rapid cut-off nature of the pressure pulse, the product
might not break away from.itsqlf at the-exit orifice of each

passageway. The noodle extrusion must be accelerated and




vy

1o

15

20

25

0000610

- 10 -

then decelerated fast enocugh to allow the inertia of the
product outside the orifice to break away from that still

in the péssageway and to then continue traveling on to the
target. The larger the particle of product and distance
between orifice and target, the greater the energy that must
be transferred to the product from the impact. The majgr portion
of the'product within the container remains essentially
static and it is believed that only a pressure wave is
transmitted through the product, to be converted to velocié;
only at the product surface portions exposed through the
generally open and unobstructed discharge passageways in

the preferred embodiment.

Product forms other than a thick, rigid cream can
be dispensed with the methods andrfrom the apparatus of the
present invention. However, dry powders and runny creams
might not be easily retainéd in the orifices or discharge -
passageways, except by auxiliary retention or closure means.

The properties of the product must obviously fit
this dispensing approach. The product must be rigid enough
to prevent flow out of the orifice or -discharge passageways
prior to th application of the pressure pulse. It should be
resistant to detetipration or changes of properties when
exposed to air at the discharge passageways since they are
generally open and unobstructed. Of course, a protective
overcap or other closure means maf be provided to be
removed or opened manually or automatically, without departing
from the present inventioé. The products'’ éurface tension,

viscosity, yield point, and rclated properties should allow it

to be extruded and separated-with a minimal energy input.
. — -
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The product should also, when designed to be deposited on a
target surface, adhere to the target surface, preferably
without rebound. V

In the preferred embodiment of the apparatus of
the present invention,la compression spring is manually
cocked and triggered by a single user motion to accelerate
the hammer-like impact mass. Alternative energy sources
may include compreséed gases, explosive caps, electric
solenoids, magnetic fields,.and other spring configurations.
Also, the follower or moveable wall which rests against the
product could be replaced by a diaphragm.

While no breakup of the product particles is
required after they leave the disgenser to provide a spray-
like delivery, high speed photogr#phs have revealed that, in
fact, with real products the tenacity and cohesiveness
résult in the noodles extruded remaining attached for a -
finite time to the product remaining in the discharge
passageways, with the connecting product stringing out finer
and finer until it breaks apart into small generally uniform
particles trailing behind the larger noodle droplets. None-
the-less, few -inhalable droplets are formed and, with proper

product, dispeners, and énergy level selection, there is no

explosion or shattering of any product droplets and substantiall,

all of the extruded product remaiqs in the ballistically
travelling cluster which also, in gcneral does not diverge
into a cone as would occur with conventional spray nozzles,
unless the dispenser is spécifically désigned to provide
divergence. The discharge paséaqeways may be generally
cylindrical or may be slightly divergent or convergent and

the fixed wall may be, if desired, generally ccncave or
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" for each actuation, and allowed to then freely travel for

-12 - o
convex rather than generally planar and/or the passageway
axes may also converge or diverge.
It also appears, in general, that if a uniform
nonexpanding cluster of particles is desired and the effective

prevention of inhalables, the product should be devoid of any

trapped gas or other relatively compressible elements, since

they would tend to explode-the product noodles upon their
being extruded from the discharge passageways, disruptiﬂg
the spray pattern and dissipating the impulse energy. -In
addition, for the application of products to a skin surface,
obviously the product particle ;elocity should be sufficiently
low as to be not uncomfortable when the particles strike the
skin. |

It is an important feature of the present invention
that the amdunt of product diséensed at each actuation is
uniform‘and constant, depending upon the impact energy of ‘the
hammer-like impact mass when it strikes the follower. Hence,
if the hammer-like impact mass is accelerated by a uniform

spring force, for example, with a uniform spring compression

impact with the moveable wall of the canister, its impact i
energy will be independent of the depth of product within
the canister and a uniform metered quantity of product will

be dispensed.

It also appears to be an important feature that
the fixed wall retain the bulk of the product mass agéinst .
movement. Hence, the total cross-section area of the discharge
passageways apparently must be substantially léss than the area
of each of the fixed wall and the moveable wall or follower.
Also, since pressure is believed to be the primary energy

transfer medium within the product, the fixed and moveable walls

need not be equal in area nor parallel in orientation. Discharge

‘even at right angles to the direction of impact is even possible.
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The invention will now be described with reference
to the annexed drawings, in which:

Figure 1 is a perspective illustration of a spray
dispenser incorporating the principles of the present
invention; '

Figure 2 1is a perspective illustration of the spray
dispenser of Figure 1 illustrating the operation thereof:

Figure 3 is an enlarged cross sectional illustration
taken along line 3-~3 of Figure 1; |

Figure 4 is an enlarged cross sectional illustration -
similar to Figure 3 at the instant immediately following

actuation; :
Figure 5 is an end view taken along line 5-5 of

Figure 4;

Figures 6 and 7 are partial cross section views simi-
lar to FIG. 4 of modified dispensers in accordance here-
with, providing diverging and converging spray patterns;

Figures 8 and 9 are photographs of two exemplary
surface deposition patterns achieved by spraying semi-liquid
products with the methods and apparatus of the present

.invention ballistically onto target surfaces:;

Figures 10,11 and 12 are graphs illustrating various
characteristics of the operation of the present invention;
and |

Figﬁres 13;14 and 15 are sequences of high speed
photographs showing the mode of operation of the spray
dispenser of the present invention, utilizing different
combinations of product formulation and discharge passage-

way configurations.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

: With reference now to the drawing, and particularly
to FIGS. 1-5 thereof, thére is shown and illustrated a spray
dispenser embodying the principles of the present invention
and designated generally by the reference character 10:
The dispenser 10 preferably comprises means for containing
a quantity of product for measured spray dispensing such as
a product canister 12 structurally associated with energizing
means for accelerating an impact mass for impact thereagainst
to induce a préssure pulse within the product and thereby
spray dispense a metered quantity of product therefrom.
The dispenser 10 may, without departing from the broader
aspects of this—invention, be of substantially any desired.
shape, size and configuration commensurate with the product
ta be dispensed, the meéered quantity t@ereof to be dispensed
by each impact pulse, the number of charges or metered -
quantities to be delivered before refill or replacement is
required, the level of the energy per pulse required,
the size of the spray pattern desired, the distance the
spray must travel, the discharge velocity desired, the
cycling rate desired, and the like. Moreover, the dispenser
10 may be substantially self-contained, wherein the container
is normally substantially cmptied before being refilled or.
replaced or may be connected with a supplemental product
source wherein product may be essentially continuously
supplied to replenish the supply in the product canister 12
or from which make up quantities of preoduct may be supplied

intermittently, such as, for example following each discharge
S : T e :

-
-
- -

cycle. - ,,.l—””—’
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Morcover, the means for accelerating the impact mass
may also be designed for relatively infrequent actuation,.as
for consumer product dispensing, or for highly repetitive
actuation, as by shop air, power lines, or the like, as for
foreseeable commercial/industrial segment applications,, even
including high speed multiple operation per minute cycling
providing substantially uninterrupted spraying of product
material. . »

In accordance with a preferred embodiment,
however, the dispenser of the present invention is especially
applicable to the consumer sector spray dispensing of a
novel cream antiperspirant product where generally only a
single daily dose application from a single or a few
actuations per axilla is generally what is desired. For
such use the dispenser should be comfortable to be hand
held, directed, aimed and actuateé by a typical consumer. _
As such, the dispenser 10 should not, in general, exceed
about 6-8 inches (15-20 cm) in length, about 1 1/2-2 1/2
inches (4-6 cm) across the grip area, and about 2-2 1/2 lbs.

(1 kg) in weight, with the impact mass delivering an energy
pulse not exceeding about 2-3 in.-1b.

ABéing designed to enable the exemplary dispenser
10 to be hand held, the means for supplying the impact
impulse may conveniently, as shown, comprise an energizing
helve 14 (the term helve being used to indicate that it
functions as fully half the dispenser, providing a grip
portion as well as mechanical utility). The helve 14, in
turn, carries a hand acéuable triggér 16 moveable between a
normal, unactuated position shown in solid lines in Figures

1 and 3 and phantom lines in Figure 2 and an inwardly
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depressed actuated position, shown in solid lines iﬁ Figures

2 and 4. Inward movement of the trigger 16, as by being

hand squeezed by a user, is effective to produce a spray o}
cluster 18 of product particles ballistically ejeéted from the
product canister 12, as schematically illustrated in Figure

2 and as photographically shown in FIGS. 13, 14 and 15. The
spray or cluster 18 of particles of product in general

comprises sets of primary and secondaiy product particles

The product canister 12 may comprise a generally

rigid annular side wall 24 defining a generally cylindrical
bore 26 closed at a forward end portion by a substantially rigid

‘fixed wall 28 provided with at least one and preferably a

plurality of éenerally open and unobstructed discharge
passégeways 30. Slidable within the bore 26 in spaced apart
relationship to the fixed wall 28 there is provided a

moveable wall or follower 32 to define within the canisteéa

12 a product chamber 34 which may be filled with a quantity

of semi-liquid product 36. While the moveable wall or follower
32 is slidable within the bore 26, it should have a tight
enough fit to minimize product leakage between the side wall

24 and the follower 32. In practice, a .012 inch diametral

gap appears satisfactory for use with éntiperspirant

. creams as hereinafter described.

In the dispenser 10 of FIGS. 1-5, the fixed wall
or orifice plate 28 is gcnerally planar so that the particles
of product as they move generglly perpendicularly out&ardly
thereof move along generally parallel paths, without diverging

as would occur in conventional .spray Egchanisms. However,

——
-
-

the Spray'hay,—ifﬂdé§fgad, be made to converge or diverge by
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making the fixed wall 28 outwardly concave or convex and
for the passageway axes otherwise convergent or divergent,
respectively. Hence, and with reference to FIGS. 6 and 7,
there are shown and il}ustrated, respectively, modified
product canister 12' and 12'' having an outwardly convex

fixed wall 28' with outwardly divergent passageways 30'

_and an outwardly concave fixed wall 28'' with outwardly

convergent passageways 30'', from which the product will be
dispensed in a generally diverging and converging spray
pattern, respectively.

A "semi-liquid" éroduct, as used herein, both in
the description and hereinafter in the claims is intended
to be used to describe products that can be satisfactorily
spray dispensed with the apparatus and process herein
described to define a metered cluster of ballistically
ejected generally uniformly defined and formed-particles, -
as herein described, disclosed, illustrited and shown.
Quantitative descriptions of the properties leading to
prediction of successful results, as defined by the guality
of particle uniform;ty in size and trajectory, have not yet

been achieved. Representative products that are

successful are disclosed

herein, but it is not the intention hereof to limit the
scope of the present invention, in its broader aspects, to
any particular product formulation.

Suitable 'semi—iiéuid' products are, in general,
thick or viscous so that they exhibit little'tendency to

run or flow under gravitational attraction and therefore

preferably do not flow out of the generally open and unobstructed

discharge passageways 30 until the pressure pulse is induced

by, for example, the energizing helve 14 and then, only the

i

— D

o’/

e -
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desired metered quantity of product is ejected from the
generally open and unobstructed discharge passageways
as is determined by the magnitude and duration of the

pressure pulse induced in the product by the impact mass.

antiperspirant compounds are set forth hereinafter. 1In
addition, tests by which "semi-liquids"™ may be e;sily
identified are hereinafﬁéi described and disclosed. While
in its preferred embodiments. the invention sprays a ﬁniform
cluster of a semi-liquid product the invention is not

limited thereby, however, and in its Srcader aspects may be

used to dispense other flowable materials which do not form

uniform product droplets, such as products which do explode

,or break up after or during exit from the discharge

passageways.

The canister 12 may be sold or suppfﬁed as a
disppsable paékage, sold or supplied pre-filled with the
product 36. Alternatively, the canister 12 may be refillable.
To enable éhe canister 12 to be sold or supplied pre-filled
and to enable quick and easy replacement thereof, the end
portion 6f the side wall 24 generally opposite the fixed
wall or orifice plate 28 may be provided with means, such as
internal screw threads 38 for providing removable attachment
of the canister 12 to the energizing helve714.

The forward and rearward faces of the movable wall
or follower 32 may be provided with counterbores or recesses
40 and 42, fespectively. The side wall 24 may be extended
generally forwardly of the forw;rd wall or orifice plate 28,
as shown, to provide an annu1§r rim portion 44 surrounding
the openings of the discharge passageways 30, enabling the
spray device 10 or the product canister 12 to be placed on
a table or other surface resting on the annular rim 44 with

the forward wall or orifice plate 28 being raised therefrom.
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The energizing heclve 14 provides support for the
canister 12 enabling the spray device 10 to be hand-held
and actuated for spray ejection therefrom of the meter.d
quantity of product constituting the cluster 18 of proiuct
particles. The dynamics of the helve 14, toqethgf With'thc
diameter and mass of the moveable wall or follower 32,
determine the magnitude and duratiou.of the pressure pulse
and, dependent upon the product characteristics and size anc
number of discharge passageways, the quantity of product .
ejected. The generally cylindrical confiquration of the
helve 14 -also enables the dispenser 10 to be aimed or
directed for the ballistic delivery of the cluster 18 o.
particles 20 and 22 which are discharged from the genera.iy
open and unobstructed discharge passageways 30 in a spray.
p;ttern determined primarily by the size, number ané pattern
of the open and unobstructed discharge passageways 30 across
the fixed wall or orifice plate 28 relative the maynitude
of the pressure pulse induced and the produgt characteristics.
In the illustrated embodiments, the fixed wall 28, 28' and
28'' are generally transverse the longitudinal axis of £he
helve 14 apd, pi:ticularly, the handle portion thereof.
Since, however, it is believed to be primarily pressure,
rather than velocity that is transmitted through the product
from the follower 32 to the fixed wall 28 (or 28' or 28'"),
the fixed wall nced not be parallel the follower 32 nor

even transverse the helve 14,
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While it is not our desire to be limited to any
specific theory as to how the pressure pulse is absorbed by
the product, nor as to how it travels through the product
to extrude the product at high velocity from the discharge
orifices or passageways, it appears that when the lightweight
moveable wall or follower 32 is impacted, a pressure pulse
is transmitted through the product to the portion thereof

filling the passageways in the fixed wall 28. As the yield

point of the product is exceeded, noodles are extruded from
each discharge passageway 32 for the duration of the pressure
pulsé. As the noodles stop extruding, the portion of each
'noodle no longer confined by the discharge passageway walls
breaks away from that portion still within the discharge
passageway 32. Thevshort noodles or particles then ballistically ;
traverse the air between the orifice plate or fixed wall 28

and the target (if any) with essentially no change in direction,
except due to gravitational and windage forces. .

When multiple discharge passageways 32 are used,

no breakup is required of the particles after they leave the

orifice plate or fixed wall 28. The targét pattern is

achieved by virtue of the geometric orientation of the

passageways across the orifice plate. One primary spot of

product shows up at the target for each passageway. The

size of the spot is a function of the size of the passageway,

}he product characteristics, the energy transfer, and the

;elative sizes and masses of the impact mass and the follower.
The larger the diameter of the canister the

heavier the follower or moveable wall 32 generally are and the i

more flexible are the canister or container walls and the

o;ificé plate or fixed wall 28. The follower or moveable wall

[ ant TSN

——— . -
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32 are generally heavier, not cnly because of the
diameter, but also because larger diameters require longer
sidewalls to prevent cocking. |

Not only has the characteristics of the product
necessary for optimal spraying not yet yielded to mathematical
analyses such that optimization could be predicted accurately
without trial and error, but also have the energy requirements
failed to yielad to accurate mathematical prediction. However,
some generalization caﬁ apparently be made. Hence, if it
is the pressure pulse in the product that determines delivery
rate and how well it breéks away from the pagsageways and
remaining product, then for maximum product discharge for a
given energy level it is believed advantageous to induce the
highest pressure pulse possible.

Impalse generated force ié a function of the time
of impact for a constant energy level. It is this force -
which establishes the pressure pulse. P = F/A. Thus, the
lower the area of the moveable wall or follower 32 for a
given impulse, the higher will be the magnitude of the
pressure pulse. )

The heavier the product moveable wall or follower
32 the slower it will accelerate and the:e!qre the longer
the time of the impulse and lower the force creating the
pressure pulse.

Flexibility of the canister acts to dampen the
pressure pulse. The smaller the canister the more rigid
it is. .

From the above reasoning, it was speculated that a
smaller diameter follower will require less impact energy

to deliver the same amount of product per impact and with the

same breakaway ‘characteristics: = =~
i .
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This was verified as follows: a 2 3/8" ID canister
and a 1 5/8" ID canister were fabricated both with the .
same wall thickness, same orifice pattern, and same depth of
product. These canisters were subjected £§ impact by drop,
testing of a weight against followers of the same diameter as

the canister bore (inside diameter) using a common weight

and ﬁeight. The delivery rate from each canister was measured.

Canister Drop Drop . Product Moveable Measur.

Diameter Weight Height Product Depth Wall We. Delive:

1l 5/8 in. .20 1lb. 10" Example II 3/8 in. 16.22 gm. .542 g

2 3/8 in. .20 1lb. 10" Example II 3/8 in. 32.72 gm. .201 gr

No. of Fixed Wall Orifice Orifice Annular Wall Canister

Orifices Thickness Diameter Length Thickness Material
45 . 3/32.in. .046 in. .030 in. 3/16 in. Celcon

45 3/32 in. .046 in. .030 in. 3/16 in. Celcon

Example II cream is the product described in detail hereinafter

in Example II at page 43 and with reference to Figure 12.

The delivery from the smaller diameter canister
was, therefore, 270% of that from the larger canister.

The rati £ 4.43 = 2,.14:1
e io of areas is 53

Thus, it would be predicted that the pressure

pulse in the small canister would be 2143 ©f the pressure pulse

in the large canister and the delivery from the small canister

‘would be 214% of the delivery from the large canister. The

delivery is actually 270% for the small canister, somewhat
greater than the theoretical value. This is believed to be
at least partly explained by the fact that the larger diameter

canister had more flexible walls to absorb some of the pressure

_ and a larger follower weight to reduce the impulse generated

force. ' ’ tv—

LI



10

15

20

25

0000610

- 23 -

In general, fhe'experiment did confirm that follower

diameter affects the delivery rate as was postulated. The

smaller the follower, the greater the delivery per impact when

‘all else is constant. 1In addition, the differing velocities

and product delivery rates resulted in significant changes
in the deposition of the product on the target surface.
Figures 8 and 9 are photographs, essentially
full size, of the product deposition paétern resulting on
a black target surface from each of the two trials describéa
immediately hereabove. _
FIG. 8 shows the deposition pattern ffom the
2 3/8 inch diameter canister. It may be readily seen that
a single small primary spot of product essentialiy appears

for each of the 45 discharge passageways. Hence, the

‘ deposition pattern defines a projection of the discharge

passageway pattern providing a discrete.projection of the -
individual discharge passageways.
' FIG. 9 is a similar photograph which shows the
product depositior pattern from the 1 5/8 inch diameter
canister. As can be seen, the deposition pattern also
defines a p;ojection of the discharge passageway pattern
and one single primary spot of product essentially appears
for cach of the discharge passageways. - However, the product
spots are %een to be much larger, apparently because
of both the increased product delivery,:gte per discharge
passageway and the probably increased veloéity of the:
product particles at impact on the target. Hence, while the
distribution of the spoés still corresponds to a projection

of the discharge passageway pattern, on the target the spots
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have each spread to partially overlap and merge to provide
a generally uniform coverage of the passageway locus set.
Pagsageway cross-sections other than round can
be used, and slots have successfully dispensed product.
However, the use of slots rather than round holes is not
as satisfactory, the resulting spray pattern lacking- the
uniformity resulting from round holes.
An additional study was conducted to determine
product delivery rate (volume/impact) and repeatability under

controlled energy delivery. The impact energy was provided

by dropping a weight throﬁgh a known distance. Since

potential energy of an elevated weight is WH, where W=lbs,

and H=inches, then E=in.-1lb. of energy. The weight measured
83.5 gm. or .184 lbs. The drop height varied from 8 in. to

24 in. The canister ard follower were 2 1/4 inch in diameterf

Experiment 1l: The weight was dropped from an 8 in. drop height

fivé times and sprayed product collected on

the same tared card. The card was Qeighed
after each drop and recorded. Energy developed
per drop from 24 holes 1/1€ in. @iameter x

1/8" long was calcuiated to an average weight
per shot of .22 gm. + .01 gm. and each impact.

, was within 5% of this value.

Experiment 2: The weight was dropped from several heights.

The energy developed for each impact was
calculated and the product sprayed in each
iﬁpact was collected on a separate tired card
which was weighed. The amount of product

deliversg_gt;eéggwéherqy level for each ’

. -_,/
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drop from 24 holes 1/16 in. diameter x 1/8 in.

long using the formula of Example II here-

after (Page 46) is as shown in the following

table and in the graph, FIG. 10.

Drop Ht.

g"
14"
20"
26"

On tests 3 and

Energy
1.47 in.

2.58 in.
3.68 in.

4.78 in.

Wt./Shot
.22 gm,
.34 gn.
.40 gm.
.46 gm,

4, rebound was evident to a large

The product had bounced off the cardboard target

onto the device's orifice plate and skirt. Hencé, fhe high

end of the graph of FIG.10 is skewed towards the left to

an unknown degree, but increased energy input clearly results

in increased product being dispensed.

In FIG. 11,

there is shown a graph wherein

delivery rate utilizing the same dispenser; (i.e., 24 holes,

2 1/4 in. diareter canister) is compared against hole length.

The energy pulse was supplied by a falling .184 1lb. weight

dropped 11 inches.

The hole diameter was

.063 inches. The

curve indicates that, at least for this product, for maximum

delivery for a given energy input, the orifice or passageway

length should be kept as short as possible since, at larger

ratios, the amount of product dispensed decreases markedly.

The product was that of Example III, described in detail

hereinafter, page 47.

The graph also shows that, since

product delivery weight can be affected by the length of

"the discharge passageway, variations in passageway length

can be used to provide a mechanism for effecting varying

delivery rates for the same energizer and product.




™

10

15

20

25

30

0000610

- 26 -

In FIG. 12, the same product (i.e., Example III)
the same dispenser (i.e., 2 1/4 in. diameter) and same impulse
input {i.e., .184 lb. weight falling 11 inches) was used to
plot the delivery rate through 24 passageways of 0.065 inch
lengths with differing diameters. The graph shows a nearly
perfect‘linear relationship between ﬁole diameter and grams
delivered. .

AsAheretofore pointed oat, gubstantially any
flowable product may be dispensed using the present invention
providing énly that it can be retained in the container and.

. digcharge passageways;-thdt is, it will not run or leak
_ from the unit when not actuated. The limits of flowability,
wherein the préduct wili break away from the unit and fly

to the target area when actuated yet will not run or leak

from the unit when not actuated, are hard to define on an
absolute basis, since factors other than simple viscosity
seem to be important. As a guideline, however, an@ bearing
in mind the preferred embodiment wherein the dispensers of
the present inventibn is to be hand held and actuated,
discharge passageway diameter betwgen about .007 and .125
inches, were judgementally assumed to be about the minimun
and maximum diameters at all consistent with hand held, hand
actuated di;pensing. With these discharge passageway
diameter limits, some guideline limits on flowability can be
defined, using some exemplary fluids.

Hence, .for cxample, a'lo&er limit was defined by
using various dimethylpo;ysiioxane fluids furnished by. Dow
Corning Corporation under the trademark Fluid 200. The
least viscous one of these fluids which did not flow froy
the discharge passageway during static conditions had a :

i

kinematic viscosity of about 26.4 centistokes as designated

L
i

!
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by Dow Corning and as determined by Dow Corning Corporate

Test Method CTM 0004 dated July 29, 1970 entitled “VISCOSITY--
Glass Capiliary Viscometer™ and available from Dow Corning
Corporation, Midland, Michigan. The test measures the time
required for a fixed volume of sample to pass through a
calibrated glass capillary using “"gravity-flow" and interpolates

the time to the times of fluids standardized according to

'ASTM D2162. The method is based on ASTM D445.

Various Fluid 200 dimethylpolysiloxane f£fluids were
tested for suitability as to flowability in a 2.5 inch
diameter canister, with a .007 inch hole .020 inches long,

supported statically with the fluid above the hole. Fluids

:less viscous than the 26.4 centistoke sample flowed excessively

through the hole. Capillary action caused only a low level
of leakage of the 26.4 centistoke sample. Normal unit
orientation (e.g. upright) could presumably eliminate this_
capillary leakage action if the hole length exceeded the
capillary rise in that hole. An impulse force within the
parameters tested can deliver this fluid through this hole.
The upper limit for viscosity of anhydrous anti-
perspirant cream formulations of the type described .in the
Shelton apﬁlication and the hereinafter described examples
was measured by needle peneﬁration and determined to be
46 mm penetration of a 83 mm conical needle with a taper
of about 9° and about a .15 mm diameter ball tip under 100
g. loading for 5 sec. (using ASTM D1321-70) for product
which can be applied from a 2.5 inch éiameter.pi;ton, with a
1/8 inch .020 inches long hofe, driven by.a 20-inch pound
impulse. .An impact impulse of 20-inch pounds is approximately
10 times the energy of the preferred embodiment and double

that of the mechanically unaided. pexrson.
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Hence, it is apparent that many combinations of

product formulation, impulse input, canister size, and

discharge passageway size, number and pattern are possible
and that variation in any or all of these factors may
produce changes in the spray pattern and deposition
pattern of the product. At the present time, a balancing
of these factors has resulted in a judémental setting of
these parameters, for spraying of an antiperspirant product_
cream as set forth hereinafter as Example II, to define a
prefeéred embodiment to comprise avcanister of 2 1/4 inch
I.D. with its fixed wall being 1/8 inch thick and provided
witﬁ 120 discharge passageways arranged in a hexagonal
array (as shown in FIG. 5) on 5/32 center to center spacing
with each being .035 inch.in diameter by .030 length and
having a }/32 internal countersink to be actuated by 2
in-1lb of energy by a .15 1lb. hammer against a..03 1b. -

follower with a 2 1/4 inch outside diameter.
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With renewed reference now to FIGS. 1-5, the energizing
helve 14 has a generally cylindrical handle portion 46
having a longitudinally extending groove 48 within which the
trigger 16 is hinged, as by a pintle or pin 50. The handle
portion 46 is also provided with a recess 52 providing access

to the trigger 16 by the user's hand or fingers eﬁen while

the trigger 16 is being depressed to its actuated position,
enabling operation thereof by a simple squeeze notioﬁ of a
user's hand. A.generally longitudina{ly extending bore 54-
and a generally longitudinally extending slot 56 are provided,
the slot 56 connecting the groove 48 with the bore 54. The
groove 48 and slot 56, in addition to enabling movement of
the variousAactuating elements, a;;o provide vents of the
bore 54 to the atmosphere. Sufficient vent;ng of.the various

impulse delivering elements is important to avoid any

The forward end portion of the energizing helve 14

may comprise a hammer cup 56 provided with a generally
circular hole or bowl 58 extending generally perpendicularly

inwardly from the hammer cup front face 60. rheAfront face

60 may be generally perpendicular the bore 54. The hammer
cup 56 may also be provided with an externally threaded

shoulder 62 onto which the canister 12 can be assembled.

Contained within the bowl 58 of the hammer cup 56 is slidably
disposed a hammer-like impact mass 64 comprising a stem portion .
66. The hammer 64 is freely moveable with .the bowl 58 and

the stem portion 66 therecf may be slidably guided within

the bore 54 for reciprocating movement perpendicular the

hammer cup front face 60 -.Rectpfaééttﬁn'oﬁ the hammer 64,
seEE

guided by the stem portion 66, enables the front face 78 of
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the hammer 64 to impact against the movable wall or follower
32 of the canister 12 to provide the pressure pulse within
the product 36 to initiate the spray operation.

The hammer 64 is provided with a passage 68
exteﬁding from the impact face 70 of the hammer 6; genetally
longitudinally concentrically through the stem portion 66
therecf. The passage 68 provides both a vent path through
the hammer 64 to preclude any air dampgning or cushioning
thereof and a channel within which there may be disposed a i
hammer return spring 72. The hammer reﬁurn spring 72 biases
the hammer 64 inwardly of the hammer cup 56 and bowl 58.

The hammer return spring 72 exerts, at all times a return
force against the hammer 64 exceeding the weight of the hammer 64
to eqable the dispenser to be operated in-any orientation.

The hammer return spring 72 may extend from the passage 68

into the lower end of the bore 54. The hammer return spring

72 may be a helical extension spring having hooked ends, one

end which is attached to a hammer retaining pin 74 extending
transversely of the hammer 64 through the passage 68.

At the other end of the bore 54 of the handle
portion 46,'there is provided a counterbore 76 terminating
at a forward shoulder 78. Within the counterbore 76 there.
may be reciprocally contained a slide member 80. The
siide member 80 may comprise a lug portion 82 extending
transQetsely outwardly thereof into the slot 56. The slide
80 also may comprise a forward driving face 84 which, in the
forward most position of the ;1ide 80, may engage the

shoulder 78 of the counterbore 76.
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The hammer 64, including the stem portion 66
thereof, may be of a length substantially equal to the
length of the bore 54 between the hammer cup face 60 and the
counterbore shoulder 78 so that, as shown in Figure 5, when
the slide impact face 84 is engaged against the shoulder 78
0of the counterbore 76.the impact face 70 of the hammer 64
is in general planar alignment with the forward face 60 of
the hammer cup 56 and spaced apart from the movable wall or
follower 32 by the @gpth of the rearward recess 42 of the.-
follower 32, all a;t;hown in Figure 3, which illustrates
the dispenser lb in the uﬂactuated.configuration._

Behind the slide 80, and within the counter bore
76, there may be provided a mainspring 86 which, as shown,
may comprise a helical compression spring héying either
plane or ground ends. The main#pring 86 m#y be retained
within the counterboré 76 by a plug member 88 held, in

turn, by a retaining pin 90 extending transversely there-

through and into the handle portion 46 on either side of the

* counterbore 76. The slide 80 may be provided with a

central passage 92 in general alignment with passage 68

of the hammer étem 66. The plug 88 may be of generally cup-
like configuration containing a bore 94 through which the
retaining pin 90 may pass. The mainspring 85 preferably may
have an outside diameter slightly less than the inside
diameter of the counterbqre 76 And'greater than the diameter
‘of the slide passage 92 and cup 94 of the plug 88 and.a free
heiéht generally Sémewhat more than .the distance separating
_the slide 80 from the\plug 88 such that the mainspring 86

will be compressed by rearward movement of the slide 80.
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The hammer return spring 72 may pass gengfally freely
through the passage 92 of the slide 80, generally through
the center'of the mainspring 86, and into the cup 94 of the 4
plug 88 so that the.lower looped end thereof may be held by '
the retaining pin 90. RGN

° The preferred spring energizers for the illustrated
antiperspirant dispenser use a .15 lb. hammer 64. However,
part of the user input energy never reaches the hammer 64,
being absorbed by mechanzcal 1osses. The mainspring 86 and
slide 80 weigh .02 1lb. The hammer return Spring 72 absorbs
additional user input energy depending on whether the
canister 12 is full or near empty. .

Not all of the kinetic energy of the hammer 64

is transferred to the product to create a pressure pulse
of sufficient nagnitude to cause a discharge. A pendulum
or drop test -cannot accurately simulate this transfer of -
ene:gy,'because tests have also.shown that the rigidity 6f
the head support is extremely important. A hand-held
device will dispense only about half the product of a
rigidly supported head. Pendulum and drop tests simulate
only the rigid support. Apparently, the illustrated compressicn
spring hand-held dispenser aliows about half of the impact

"energy to be dissipated in moving the hand and arm.

Similarly, the rigidity of the product head
components is important. If the fixed wall having the

“discharge paﬁsageways 30Ais'fleﬁible or an inelastic

collision occurs between moveable wall or ‘follower 32 and
the hammer 64, significant energy is absorbed by’u;terigls
other thaa the product, thercby reduc@ng the pressure pulse.
Plexibility also apparently allpws vibrations or reflected

e
o S
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pressure waves in the canister after impact to extruée a
small amount of additional product from the discharge
passagewyas, simulating poor breakaway.

) The trigger 16, as heretofore pointed out, may be
pivoted within the groove 48 about the pintal or pin 50.
There may also be provided a stop pin 96 extendihg across
‘the groove 48 to pass through an aperture 98 provided within
the trigger 16. The pin 96 may therefore limit dutward
pivot movement of phe trigger 16 to its normal, nonoperative
position, as shcﬁn in Figure 3. -

Pivotably carried by the trigger 16, there may
élso be provided a toggle link 102 pivotably associated with
the trigger 16 by means of a iink pin 104 and biased for
counterclockwise mbvement,relative thergto, as by means of a
link spring 106. The link spring 106,'35 éhown, may comprise
a wishbone spring having a tang portion 108 engaging the
toggle link 102, a coil portion 110 surrounding the link pin
104 and a tail portion 112 engaging the trigger 16. The
.toggle link 102 may be prdvided with a rounded a nose
portion 114 which may engage the lug portion 82 of the slide
80 as shown in Figures 3 and 4. . There may also be provided
a trip pin 116 extending transversely of the gfoove 48
positioned, for example, partially within the slot 56.and

cooperating with the toggle link 102.
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Inward movement or rotation of the trigger 16 .
will therefore cam the slide 80 rearwardly, compressing the
mainspring 86. Such compression of the mainspring 86 .-
enables the hammer spring 72 to retract the hammer 64 iﬁﬁp
the bowl 58 of the hammer cup 56. This rearward novenenp_
of the hammer 64 and slide 80 continues-until the txiggaéhls
approaches its inmost rotative position substantially :
completely within the groove 48. At such inmost rotative .
positioﬁ, the forces exerted on the toggle link 102 by the
trip pin 116 and the lug portion 82 of the slide 80 cam the

toggle link sufficiently clockwise (as viewed in the drawing)

-~

into a tripped position, shown in solid lines in Figure 4. .
The lug portion 82 is thereat ieleased from engagement with
the toggle link 102, enabling the mainspring 86 to accelerate
the slide 80 forwardly within the counterbore 76. The .
engagement the impact face 84 of the slide 80 against the
rearward face of the hammer stem 66, maintained by the hammer
inertia and the biasing from the hammer spring 72, accelerates
the hammer 64 forwardly with the glide 80 until the impact
face 84 of the slide 80 engages the shoulder 78 of the
counterbore 76. The slide 80 will stop upon engagement of
the shoulder 78.°
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_The momentum qt the h#mmer 64 will, howeQer,
carry the hammer 64 fur;hervforwardly, as shown in solid
lines in Fiqure 4, against the slight :estraining.force of
the hammer return spring 72 ﬁntil the impact face 70 of the
hammer 64 knocks or impacts once agaigst the moveable wall
or follower 32 of the product canister 12 and.idéally
transferring its momentum to thelnoveable wall or follower
32 and therethrSuqh to provide a single §¥essure pulse in .the
mass of produ?t 36. Ideally, it ;s believed, although we
have not been able to prove it, this pressure pulse delivered”
to the product absorbs subétantially all of the momentum of
the hammer 64 and generates a single pressure pulse within
the mass of product 36. The single pressure pulse generated
within the gquantity of product 34 f£illing the canister 12

_between the moveable wall or follower 32 and the forward fixed

wall or orifice plate 28 then causes expulsion of a metered
quantity of the product 34 outwardly through the discharge
passageways 30. In Figure 4 there is illustrated the
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product just starting to be ejected through the discharge
passageways 30 at the instant of impact of the hammer 64
against the moveable wall or follower 32. Following the
singlg.;mpact and inducement of the pressure pulse the hammer
spring 72 returns the hammer 64 to its initial position, ‘as
shown in Figure 3, and relieves, therefore, all pressure from
the moveable wail or follower 32 which also has moved slightly
forwardly to decrease the volume within the product canister
or container 12 by an amount equil the volume of the product
36 dispensed. Release of the trzgger 16 allows the trigger
spring 106 to re-set the trigger 16 and toggle link 102

for another operation.

. A removable protective cap 120 having an annular
skirt portion 122 and vent means, such as a vent hole 124
may be prdvided'to protect the product 34 against excessive
exposure to the air. The vent hole 124 prevents any prgssﬁre
differential developing during assembly or storage across the
product mass 30, the back of the moveable wall or follower
being in turn, as heretofore detailed, vented through the
helve 14.

The dispenser 10 can be repetitively operated in

the above manner until the product 36 is substantially
entirely exhausted from the product canister 12 ard the
moveable wall or follower 32 has moved forwardly into
engagement with the fixed wall 28. Experience has shown,
however, that as the moveable wall or follower 32 closrly

approaches the fixed wall or orifice plate 28, erratic spray

operation results. The reason for such erratic operation is

not known but it appears to be related to a need for the

" retention of sufficient product 36 between the moveable wall

e — . . -
or follower. 32 andftés’fgfggﬂwaityzs to abscorb the impact
B - .- ‘-—'ﬂ""———
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induced pressure pulse and transmit it uniformly across the
fixed wall 28 and discharge passageways 30. Hence, the moveable
wall or follower 32 is provided, as hereinbefore set forth,
with the forward facing countérbore or recess 40 so that_a

small amount of the product 36 is retained within the recess 40

S0 as to be distributed across the fixed wall or orifice

plate 28 and across all of the generally open and unobstéucted'
discharge passageways 30 extending therethrough even as ;he
moveable wall or follower 32 bottams out or engages the in-

side of the fixed wall or orifice plate 28 .annularly around

the rim circumscribing the set of generilly open and uno@structed

discharge passageways 30.

EXAMPLE I
With reference now to FIGS. 13 and 14, high speed
photographs clearly show the spraying of a cream product
from apparatus of the present invenéion 111ust:atinq the

mode of spray formation.
The cream utilized consisted of the following

formulation (by weight):
Isopropyl myristata 54.73%
Bentone 27 . 6.08%
Propylene carbonate ,2'02‘
Cetyl alcohol 4.75%
Perfume . 0.75%

Impalpable aluminum
chlorhydroxide 31.67%

Total 100.00% °

Bentone 27 is a hydrophobically treated l&ntnorillonitc
clay which has a particle size of below about 5 microns and
is commercially available from the NL Industries, Inc.
(formerly National Lead Conpany).'-E:§£§§81‘1a7gqnarat are -

e

- R
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prepared by reacting bentonite in a cation exchange system
with an amine. Bentonite is a colloidal, hydrated aluminum
silicate obtained from montmorillonite and has the formula
A12034Sio . Hzo. A more detailed discussion of bentonite

can be found in the Kirk-Othmer Encyclopedia of Chemical

. Technolggx 2nd. Ed., Vol. 3 (1964), pp. 339-360, published

by Interscience Publxshers, which is incorporated herein

by reference. Bentone 27 is described in greater detail in

”technical bulletin F-71-66 from the National Lead Company -
"entitled 'BENTONE 27", which is incorporated herein by

reference.

The cream may be prepared by admixing the isopropyl

nyrzstate, cetyl alcchol and perfume together. The Bentone 27
is then added and mixed with a suitable agitating device for
several minutes to form a uniform composition. The propylene

carbonate may then be added under continued agitation until

~ gellation occurs. Once a thixotropic gel has formed,

particulare aluminum chlerhydrate (having a particle size
preferably from about 1-100 microns, more preferably from
about 1-50 microns) may then be Blended inte‘the thixotropic
mixture, which may be heated to a temperature of about 50°C.,
and uniformly dispersed and suspended throughout.

Various types of mixing or agitating means may
be employed for preparation of such a2 composition. For
example, the-isopropyl myristate, cetyl alcohol, perfume,
Bentone 27 and propylene carbonate can be admixed in a
colloid mill or Osterizer to form the thixotropic gel.matrix.
Suspension of the aluminum chlerhydrate within the thixotropic

gel can be accomplished by a Hobart mixer or colloid mill.

-
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In preparing the photographs, FIGS. 13 and 14, the
above product formulation was spray dispensed !ram a Eanister
by impact in accordance with the present invention. Each of
FIGS. 13 and 14 comprises a sequence of high speed photographs
taken wiﬁh a HYCAM Model 41-0004 high speed rotating prism
camera manufactured by Redlake Corporation of Santa c1ara;
California, at 3,000 frames per second on 16 mm movie film.
After processing, the individual movie frames were photographed
on 35 mm negative film and alternate frames were printed to
produce FIGS. 13 and 14. Hence, each of the individual
frames a-j in FIGS. 13 and ll.are separated by 'a time interval
of two-three thousandths of a second or, one fifteen hundredths
second equal to approximately six hundred and sixty-six
microseconds. ' )

In photographing the sequences, the camera was
started and then the impulse mass tripped. In selecting the
frame "a” for.cach of FIGS. 13 and 14, the first frame upa;
which product expulsion could be discerned was chosen. The
canister end or fixed wall, which was, in this instance,

2 inches in diameter, can be seen in the lower portion of
each frame. The canister wall was provided with 45 discharge
passageway;, each .045 inches in diameter by .030 incheé
length. The impact mass was .145 pounds and applied
approximately threce inch pounds of impact.

PIGS. 13 and 14 rcpresent two sequences photographed
from slightly differing angles, FIG. 13 was photographed firsft,
then FIG. 14. From the photographs it can be readily seen
that the product discharge occurs primarily as the extrusion

of a slug or noodle of product substantially simultaneously
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from each of the discharge passageways. As the noodle or
slug of product is projected outwardly from the discharge
passageways tenaciousness of the product draws a tail behind
each primary product slug or particle which, as is clearly
5 - . shown in the photbgraphic»sequences, are drawn finer and finer
until they break up into secondary clusters of smaller particles
trailing behind the cluster or front of primary particles.A
As is also clearly shown in the photqgraphic sequences, the
particles do move ballistically along generally parallel i
{ 10 -trajectories generally normal the face of the disﬁénser.
_-..- ¥t is also apparent that, at least with this combination of

¢ -.--product formulation, discharge orifice size and impact that
substantially only a single pressure pulse provides
the noodle extrusion. Other high speed photographs have,

15 however, on occasion indicated multiple pulses with cértain
combinations of product .and dispenﬁer for reasons which are
not presently understood. In accordance with our preferred
embodiment, however, the uniform single pulse produced

cluster of uniform particles as shown in the photographs is

20 preferred.
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EXAMPLE I
FIG. 15 is a seguential photograph similar
to those of FIGS.13 and 14 and prepared in a similar
manner. However, the canister has been provided with a
fewer number of discharge passageways, namely, 18.
Moreover, a slightly different antipersp;rant prodﬁct,
prepared in the same way as the prewvious example but

having the following formulation (by weight) was used:

~ Isopropyl myristate 66.90% i
Bentone 27 | 6.08%
Propylene carbonate 2.02%
Cetyl alcohol 4.75%
Perfume o 0.75%
Impalpable aluminum _
chlorhydroxide - 19.50%
Total : 100.00%

Comparison of FIG. 15 with FIGS. 13 and 14
indicates some interesting similarities and distinctions,
although the reasons therefore are not known. Firstly, the
particle velocity appears to be substantially the same.
However, the primary product particles aie much more clearl:
defined, as is the breakup mechanism‘for'the elongating
tails. The cream extruded in the.photographs of FIG. 15 ha
a substantialiy higher ratio of oil to solids wherein the
0il is defined as being the total of the isopropyl myristat
propylene carbonate and perfume'with the solids being defin
as the totai of Bentone, cetyl alcohol and alumnium chlorhy

droxide. Overall, the product formulation and passageway

arrangement of Example II appears to provide a better spray
- . . - - . e - :

—m—

e .. -

definition than Example—i=™"
. T - .
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EXAMPLE IT1
Another antiperspirant formulation which has
found.utility in combination with the methods and apparatus
of the preéent inventionlcontaiqing the following proportions

of ihgredients (by weight):

Isopropyl myristate 37.40%
Bentone 38 3.74%
Propylene carbonaﬁe - 0:94%
Ethanol 9.35%
Perfume . - 1.87%
Aluminum chlorhy; 46.70%
droxide
Total 100.00%

Bentone 38 is another amine treated montmorillonite
clay similar.to Bentonﬁ 27 supplied by N. L. Industries, Inc.
It is described in more detail in technical bulletin F~56-67
from the National Lead Company entitled “BENTONE 38", which
is incorporated herein by reference. The Et@anal may comprise
SDA 40 (i.e., Specially Denatured Alcchol) which has been
denatured with 0.125% tertiary butyl alcohol or with 1.5
ounce per 100 gallons of brucene sulphate or brucene alkaloid.
The cream may be compounded, for example, similar to the

compounding of Examples I and II or may be compounded by

" sequentially mixing together at room temperature in, for

example, a colloid mill, a Waring Blender or an Osterizer.
The isopropyl myristate an§ Bentone, then the ethanol, the
propylene carbonate, and finally the éluminuﬁ chlorhydroxide
and perfume. 'Bentones in general must be-incorporated with
high shear dispersion, but alteinatively, the cream may

be compounded in a paddle mixer and be subsequently subjected

»

to the needed high shear, as by means of a positive displacement

L . L e
pump. : ) - dae
- e .’/

e

~— . IR .
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CLAIMS

1. Method of dispensing a metered quantity of a
semi-liquid product from a filled substantially rigid
container having a fixed wall provided with at least one
generally open and unobstructed discharge passageway and
a moveable wall spaced apart from the fixed wall comprising
impacting the moveable wall with a moving mass to induce
a pressure pulse of very short time duration in the product
sufficient to surge a metered quantity of product less than
the entire content of the container and dependent upon the
momentum of the moving mass as a noodle or noodles rthrough
the discharge passageway with sufficient velocity as to break
away from the passageway and the remaining product within
the cantainer to ballistically travel outwardly of the fixed
wall. ‘ . A

2. A method according to Claim 1, characterized in that
the energy applied by the impact mass comprises not more
than 2-3 inch pounds.

3. Apparatus for dispensing a metered quantity of
a semi?liquid product comprising a substantially rigid
container adapted to be filled with the semi-liquid product
and having a fixed wall provided with at least one generally
open and unobstructed discharge passageway and a moveable
wall spaced apart from the fixed wall and means for impacting
the moveable wall with a moving mass to induce a pressure
pulse of very short time duration in the product sufficient
to surge a metered quantity of product less than the entire
content of the container and dependent upon the momentum .
of the moving mass as a noodle through the discharge passage-
way with sufficient velocity as to break away from the passa-
geway and the remaining product within the container to
ballistically travel outwardly of the container fixed wall.

P oy e .
. TE— -
b
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e
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4. Apparatus according to Claim 3, characterizéd in
that the fixed wall is provided with a plurality of gene-
rally open and unobstructed discharge passageways.

5. Apparatus according to Claim 3 or Claim 4, charac-
terized in that the means for impacting the moveable wall
comprises a moveable impact mass, energizing means for
accelerating the moveable mass to a velocity whereat it
has the desired iméact momentum, and means for guiding said
mass for impacting against said moveable wall.

6. Apparatus according to Claim 5, characterized in
that'said energizing means comprises a mainspring, a trigger,
and means connecting said trigger with said mainspring so
that depression of said trigger sequentially cocks said
mainspring and releases it to accelerate said moveable
impact mass.

7. Apparatus according to Claim 5 or Claim 6, charac-
terized in that it further comprises return spring means
for biasing said moveable mass towards said means for acce-
lerating so that said moveable impact mass is automatically
withdrawn from contact with said moveable wall substantially
immediately following impact therewith and enabling the
apparatus to be used in substantially any desired orientation.

8. Apparatus according to ay on of Claims 3-7, charac-
terized in that 5aid container comprises a generally annular
wall exéending generally perpendicular to said fixed wall
and generally circumscribing said plurality of discharge
passageways and defining a generally cylindrical bore and
wherein said moveable wall comprises a relatively light-
weight substantially rigid follower slidable therewithin.

9. Apparatus according to Claim 8, characterized in



.
-

PP S
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that said follower is provided with a recess in the face
thereof towards said fixed wall extending across the set of
discharge passageways.

P
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