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and one-half to Myco Industries, Inc., a corporation of
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Filed Dec. 13, 1963, Ser. No. 330,341
12 Claims. (Cl, 222—52)

ABSTRACT OF THE DISCLOSURE

A liquid dispensing- apparatus for automatically dis-
pensing small, predetermined quantltles of a liquid ma-
terial such as soap, when a recelvmg body, such as a hand,
is placed in a position to receive such quantity of matenal
A reservoir is provided for containing the liquid material,
a pump is positioned under the reservoir with-ifs inlet com-
municating directly with the bottom of the reservoir with
its - discharge downwardly directed therebelow, and a
photoelectric device positioned adjacent the discharge of
the pump to actuate the pump to deliver such quantity
of material when a body, such as a hand, is positioned
ad]acently below the pump d1scharge in a material re-
ceiving position.

A ——

This invention relates to dispensing devices and, more
particuarly, to a device for automatically delivering small
predetermined quantities of liquid soap or the like deter-
gent materials onto the hands-of a user without requiring
manual operation thereof or any physical contact thére-
with.

The apparatus of t1hs invention is generally suited for
use in ‘washrooms or public buildings, restaurants;hos-
pitals, and the like, but its primary purpose and most im-
portant functlon is as a surgeon’s antiseptic soap dis-
penser.

Heretofore, hand washing processes; particularly prepar-
atory to performarnce of surgical operations, have required
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some kind of manual operation or handling of a soap con-

tainer or dispenser, either by the surgeon himself or by
an assistant, and such conditions were undesirable, both
from the standpoint of insuring sterile working conditions
and requiring additional assisting personnel. Also by rea-
son of the peculiar, viscous, thixotropic and semiplastic
properties of the soap mixture usually employed,. the dis-
pensing apparatus heretofore employed therefor has been
erratic and unreliable in operation. )

It is accordingly an object of this invention to furnish
an improved automatic soap dispenser.

It is another object of this invention to furnish a soap
dispenser which may be operated at will by the operator
alone, without requiring any physical contact whatsoever
wtih the apparatus.

It is still another object of this invention to furmsh a
soap dispenser device which is automatically . actuated
merely by placing the hands or other object to which the
soap is to be applied in a predetermined soap-receiving
posmon relative to the apparatus.

It is a further object of this invention to furnish an
automatic dispenser which embodies 1mproved mechanical
and electrical features which render it more reliable and
durable and more economical in operation than those
herteofore available.

Tt is a still further object of this invention to furnish
an automatic dispenser which embodies improved me-
chanical and electrical features which render it more re-
liable and durable and more economical in operation than
those heretofore available.
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It is a still further object of this invention to provide an
improved automatic soap dispenser which can be more
easily and effectively maintained in a clean and sanitary
condition.

Important features of this invention by which the fore-
going objects of this invention are attained and which par-
ticularly suit it to hand washing operations wherein con-
ditions of maximum surgical sterility must be maintained,
reside in its improved dispensing mechanism and its com-
pletely automatic operation, whereby upon each placing
of one’s hands in position to receive soap therefrom, a
measured quantity thereof is automatically ejected upon
the hands without requiring manual operation of or any,
physical contact whatsoever with the dispensing device.

These and other objects and advantages and features
of novelty will be evident hereinafter.

In the drawings which illustrate a presently preferred
embodiment of the invention and in which like references
characters designate the same or similar parts throughout
the several views:

FIGURE 1 is a perspective view of the apparatus of the
invention as it appears within its enclosing cabinet, and
itlustrating a wall-mounting arrangement thereof for con-
venient use over a typical wash basin.

FIGURE 2 is a plan sectional view of the assembly of
the apparatus taken on a horizontal plane located approx-
imately on line 2—2 of FIGURE 1.

FIGURE 3 is an enlarged frontal view of the general
assembly of the apparatus, partly in elevation and partly
in vertical section, and showing the initial position of the
actuating mechanism prior to initiating a cycle of opera-
tion.

FIGURE 4 is an enlarged, fragmentary end elevational

view of a portion of the apparatus as viewed from line
4—4 of FIGURE 3. ’
- - FIGURE 35 is a fragmentary, detailed elevational view
of a portion of the actuating mechanism shown in FIG-
URE 3, showing the position of the parts thereof at an
intermediate stage in ifs first one-half cycle of operation
FIGURE 6 is another fragmentary, detailed view of the
same mechanism shown in FIGURE 5, showing the posi-
tion of the parts thereof at the completion of its one-half
cycle of opera’uon

FIGURE 7 is still another fragmentary, detailed view
of the same mechanism shown in FIGURES 5 and 6 show-
ing the position of the parts thereof at an intermediate
stage in the second one-half cycle of its operation.

FIGURE 8 is a partially exploded, detailed perspective
view of the apparatus elements of the actuating mecha-
nism shown in FIGURES 3, 5, 6 and 7.

FIGURE 9 is a detailed perspective view of one of the
parts of the apparatus of FIGURE 8.

" FIGURE 10 is a detailed perspective view of another
part of the apparatus of FIGURE 8.

FIGURE 11 is a schematic wiring diagram of the elec-
trical control circuit and electrical apparatus elements
employed in the apparatus of the invention.

FIGURE 12 is a schematic wiring diagram of an
alternative electrical control circuit which may be em-
ployed instead of that shown in FIGURE 9.

Referring to the drawing, and first primarily to FIG-
URES 1, 2 and 3, the apparatus elements of the inven-
tion are housed in a cabinet, indicated generally at 18
which is adapted to be positioned upon a suitable sup-
porting means, or preferably as illustrated in FIGURE 1,
mounted on a wall in position for convenient use either
adjacent to or over a wash basin 12.

The cabinet 10 includes as its principal components,
a rectangular base plate 14, a pair of downwardly extend-
ing, hollow, box-shaped leg members 16 and 18 attached
to the lower surface of the base plate 14 adjacent the
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opposite ends thereof, and a removable top cover 20
which normally rests upon the marginal portion of the
base plate 14 and forms therewith an upper enclosure
for portions of the apparatus to be hereinafter described.

The base plate 14 together with the leg members 16
and 18 and a back panel 22 which extends between the
rearward surfaces thereof, forms an approximately rec-
tangular recess into which one’s hands may be extended
for receiving soap from the outlet nozzle 52 of a soap
dispensing pump 49 which projects downwardly into
said recess through an intermediate portion of the base
plate 14. The leg members 16 and 18 which may be
made integral with the base plate or attached thereto
by suitable means such as by welding are provided with
removable end panels 24 and 26 for access to the in-
terior thereof.

The top cover 20 is provided with means for locking
it in closed position upon base plate 14, which includes
at one end thereof a tongue member 28 fastened to the
inner lower edge of the top cover in position to extend
slidably under a clip 30 attached to an adjacent portion
of the top surface of the base plate 14, and at the other
end a locking attachment means which includes a con-
ventional key operated cylindrical type lock mechanism
fixed through the end wall of the top cover as shown
at 32 and carrying at its innermost end a finger latch
member 34 rotatable by a suitable key into and out
of locking engagement with a slotted clip 36 fixed to
the base plate 14. The left hand, forward corner of the
top cover 20, as viewed in FIGURE 1, is provided with
a hinged opening 38 through which convenient access
may be had to an inlet opening 40 in the lid 42 of a
soap reservoir 44,

The soap reservoir 44, which may be made of Monel
metal, stainless steel, plastic or the like suitable non-
corrosive material, is supported upon and attached to the
upper surface of the base plate 14 by suitable means
which includes a cross-wise extending bottom leg mem-
ber 46 adjacent one end, and adjacent the other end by
means of an integrally formed annular outlet nipple 47
which extends downwardly, from the lowest point in the
bottom of the reservoir, through a correspondingly sized
circular opening 48 in the base plate 14.

Connected to the lower end of the annular outlet
nipple 47 of the reservoir 44 and extending downwardly
therefrom below the base plate 14 is the beforementioned
soap dispensing pump shown generally at 49, The dis-
pensing pump 49 includes a pump cylinder 50, the upper
end of which is attached to the bottom of the outlet
nipple 47 and also clamped in retaining engagement with
the surrounding marginal portion of the base plate open-
ing 48. Also attached to the lower end of the cylinder
50 is the beforementioned discharge nozzle 52. The out-
let nipple portion 47, pump cylinder 56 and dischage noz-
zle member 52 are bolted coaxially together, as before
described, by means of a plurality of circumferentially
spaced-apart, axially extending through-bolts as shown
at 54, the upper ends of which are threaded into the
lower end of the outlet nipple 47 as shown at §6. The
outlet nipple 47, pump cylinder 50 and the discharge
nozzle member 52 are formed with interconnecting,
coaxial bores 58, 60 and 62 respectively of the same inside
diameter, and which are in direct communication through
the outlet nipple 47 with the lowermost interior portion
of the bottom of the soap reservoir 44.

. Clamped in a radially inwardly facing, annular groove
' 64 formed between the upper end of discharge nozzle
52 and the lower end of the cylinder 56 is the outer
marginal portion of a perforated, rigid transverse dia-
phragm member 66, and supported centrally in bore 62
of the d1scharge nozzle 52 by means of the diaphragm
member 66, is a resilient, downwardly facing, cup-shaped,
one-way acting valve member 68. The valve member 68
which may be composed of a suitable material such as,
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for example, rubber, neeoprene plastic or the like resilient
material, is formed at its apex with an upwardly extend-
ing button-like supporting attachment projection 7¢ which
is detachably press-fitted into a central opening in the
diaphram 66. The maximum diameter of the rim of
the cup-shaped portion of the valve member 68 is normal-
ly slightly greater than the inside diameter of bore 62
of the discharge nozzle 52 whereby upon installation
within the bore 62 as shown in FIGURE 3, its periphery
makes sufficiently firm sealing engagement with the sur-
rounding wall of the bore normally to prevent escape
of fluid, such as liquid soap, from the reservoir 44 through
the pump, and out of the discharge nozzle, but to be
automatically deflectable upon application of increased
pressure in excess of a predetermined maximum value
in the lower end of the bore of the cylinder caused by
downward movement of the pump piston, to permit
discharge of liquid soap from the discharge nozzle 52.

Vertically,. reciprocally supported within the before-
mentioned bores 58 and 60 is a loose-fitting piston 72. The
outside diameter of piston 72 is less than the inside diam-
eter of the bores 58 and 60 to provide an annular clear-
ance space therebetween sufficient to prevent sealing en-
gagement between the piston and core but small enough
to permit generation of a substantial differential.fluid
pressure thereacross upon rapid axial movement of the
piston 72 in the cylinder as will be further explained in
connection with the operation of the apparatus. The pis-
ton 72 is vertically reciprocally supported within the be-
forementioned pump bores 58 and 60 by means of a ver-
tical. piston rod 74, which extends through a slot 75
formed in the edge of cover 42, and which is in turn pivot-
ally coupled at its upper end as shown at 76 to the outer
end of a lever member 78, which is connected to and forms
a part of a solenocid-operated dispenser pump-actuating
mechanism shown generally at 80 in FIGURES 3, 5, 6,
7 and 8.

The lever member 78 is constructed of two intercon-
nected parallel, arms 82 and 84 which are pivoted adjacent
their mid-points on a common fixed bearing 86 which con-
sists of a spacer bearing bushing 88 supported between a
pair of vertical, spaced-apart, outer supporting plates
90 and 92 by means of a coaxial roll pin 94. The support-
ing plates 90 and 92 are both formed at their lower edges
with horizontally extending angle legs as shown at 96, by
means of which they are fixed to the upper surface of base
plate 14.

The inner end of lever member 78 carries a cam fol-
lower roller 100 which is retained between the inner end
portions of the lever arms 82 and 84 by means of a roll
pin 102, Positioned between the lever arms 82 and 84 and
encompassing the cam follower roller 100 is an open-
centered, cam head 104 which is constructed of two paral-
lel, spaced-apart, interconnected cam members 106 and
108 having generally triangular cam openingstherethrough
as shown at 110 and 112, and through which the before-
mentioned cam follower roller extends.

The cam members 106 and 108 are supported for limited
rocking motion upon integrally formed, downwardly ex-
tending cam levers 114 and 116 which are in turn pivot-
ally supported adjacent their mid-sections upon a fixed
prOt bearing 118 which is supported by means of a roll
pm 120 extending between the beforementioned support-
ing plates 90 and 92. The lower ends of cam levers 114
and 116 are provided with longitudinally elongated holes
122 and 124 through which they are pivotally coupled as
shown at 126 to the outer end of a solenoid armature 128
which extends from and is axially reciprocable relative
1o a solenoid electromagnet field assembly shown gener-
ally at 130. The solenoid assembly 130 is fixedly supported
by means of an angle clip, the horizontal leg 132 of which
is fastened to the base plate 114 and the vertical leg 134
of which is bolted, as shown at 136 and 138, to a flanged
member 140 attached to and forming a portion of the
housing of the solenoid electromagnet assembly 130.
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The arm levers 114 and 116 and the cam members:- 106
and 108 carried thereby are constantly urged pivotally
counterclockwise, toward the position thereof shown in
FIGURES 3 and 8 by means of a helical spring 131, one
end of which is attached to a pin 133 extending between
the supporting plates 90 and 92 and the other end of which
is connected through a pair of links 133 and 135 pivot-
ally to the outer ends of a roll pin 142 which extends cross-
wise between the cam lever arms 114 and 116.

Referring again to the cam head 104, rotatably. sup-
ported between the inner faces of the cam levers 114 and
116 upon the roll pin 142, is a star wheel 144 having four,
equally circumferentially spaced-apart, approximately
radially extending arms as shown at 146, 148, 150, and
152, The pivot of the star wheel 144 is so positioned on
the cam levers 114 and 116 that by rotation of the star
wheel, the arms 146, 148, 150 and 152 thereof are rota-
tionally movable in succession into positions in which
they project into the opening in the cam head 104 as best
shown in FIGURES 3, 5, 6 and 7.

Also fixedly positioned between the cam levers 114 and
116 by means of roll pins 120 and 142 is a ratchet pawl
device shown generally at 154, and which consists of two
spaced-apart hook-shaped, spring members 156 and 158,
between which the star wheel is rotatably supported upon
the beforementioned roll pin 142. The pawl spring mem-
bers 156 and 158, as best shown in FIGURE 9, are
formed with downwardly convergingly inclined tips as
shown at 160 and 162 which are resiliently biased toward
closed engagement with one another, are deflectable apart
to permit passage of star wheel arms therebetween when
the star wheel is rotated clockwise as viewed in the figures.
However, counter-clockwise rotation of the star wheel is
prevented by the pawl and normally stopped from such
rotation at a position such as shown in FIGURES 3, 5
and 6 at which the closed ends 166 and 162 of the pawl
members 156 and 158 engage a laterally extending edge
surfaces of a star wheel arm.

The beforementioned generally triangular opnings 110
and 112 formed through the two cam head member 186
and 168 are shaped such as to provide a pair of identically
shaped, side-by-side continuous cam surfaces, such surface
each having.an arcuate section as indicated at 166-con-
centric with the cam head pivot 126, and two radially
opposite angularly disposed, substantially straight sec-
tions as indicated .at 168 and 17¢. Such cam surface sec-
tions are interconnected by circular sections each of which
has a radius substantially equal to the radius of the cam
follower roller 10¢. In operation, upon imparting pivotal
rocking motion to the cam head 104 about its pivot center
120, the cam follower 169 is caused to move in accordance
with the contour of the continuous cam:surface, in a gener-
ally counter-clockwise direction relative thereto, as will
be further explained hereinafter in connection with the
operation of the apparatus.

Referring again primarily to FIGURE 3, contained
within the box-shaped leg member 16 adjacent the lower
end thereof and directly behind a circular aperture 172
formed through the inwardly facing wall thereof, is a light
source 173 comprising preferably an incandescent electric
lamp 174. A suitable reflector 176 is positioned back of
the lamp 174 and a collimating lens 178 is positioned in
the aperture 172 in front of the lamp and retained there
by means of a retainer ring 80. The reflector 176 and lens
178 are designed, as is well known in the art, to direct
a relatively narrow light beam: across the space separat-
ing the leg members 16 and 18, as indicated by the broken
lines 182. Located within the box-shaped leg member 18
adjacent the lower end thereof, and directly behind a
circular aperture 192 formed through the inwardly facing
wall thereof, directly opposite the beforementioned light
source 173, is a light sensitive cell 184. The cell 184 may
be any one of a number of suitable light sensitive devices,
used in conjunction with suitable electrical circuits, such
as, for example, a cadmijum sulfide photoconductive cell
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manufactured by the International Rectifier Corporation.
This cell is usually provided with a forward, multi-lenticu-
lar-shaped transparent covering as shown at 186, and in
the present arrangement a relatively long light entrance
tube 188 is additionally provided between the front sur-
face of the covering 186 and the aperture 192, having a
plurality of longitudinally extending, cross-wise baffles for
the purposes of excluding extraneous ambient-light from
the cell 184. The circular aperture 192 is preferably closed
by a protective, transparent disk 194.

Referring next primarily to FIGURE 2, the electrical
components of the apparatus are suitably supported, as
shown, on the upper surface of the base plate 14 and are
enclosed under a box-shaped cover 196 which is secured
by a plurality of machine screws as shown at 198, in gas-
tight sealing engagement with the upper surface of the
base plate 14. The electrical components comprise a sole-
noid control relay 200, a rectifier 220, a relay-contact arc
suppressor network 204, and a smoothing capacitor 210.

Referring now principally to the circuit diagram shown
in FIGURE 11, the electrical elements and circuits for
the apparatus, generally described in connection with
FIGURE 2, are as follows: A plug 212 is provided for
making electrical connection to a conventional 110 volt
A-C electric power source outlet. From the connector plug
212 electrical connection is made through conductor 214,
rectifier 202, conductor 216, photoconductive cell 184,
conductor 218 and through the windings of the electro-
magnet of the control relay 200 and return through con-
ductor 220 to the plug 212. The capacitor 210 is con-
nected between the conductors 216 and 220-on the output
side of the rectifier 202 and serves fo smooth the rectified,
pulsating direct current which, in operation, is applied by
the rectifier 202 across the photoconductor cell 184 and
windings of the relay 200. The effect of the capacitor 210
is thus to smooth the action of the relay 200 when actu-
ated. The field windings of the electromagnet of the sole-
noid 130 are connected across the conductors 214 and 229
by way of conductor 222, thermostat circuit breaker 224,
conductor 226, relay contacts 228 and 230, which are
normally open, and return through conductor 232. The
series connected resistor 208 and capacitor 206 of the
beforementioned arc suppressor network 204 are con-
nected across the relay contact points 228 and 230, and
serve to suppress arcing which tends to occur between the
contact points when they open. The light source for the
photoconductive cell 184 which, as hereinbefore men-
tioned, preferably consist of an incandescent electric lamp
174, is connected through conductors 234 and 236, direct-
ly across conductors 214 and 220 leading from the con-
nector plug 212. ‘

The electrical apparatus elements which have been
found satisfactory for the before described circuitry of
FIGURE 11 are as follows: Solenoid 130 may be a No.
AC-102 alternating current solenoid, manufactured by
West Coast Electric Manufacturing Company. The ther-
mostat circuit breaker 224 may be a hermetically sealed
Klixon protector Mod. 7895, manufactured by Texas In-
struments Incorporated, and designed to open at a tem-
perature in excess of 170° F. and to close at about 140°
F. This thermostat is fastened in close thermal proximity
to the windings of the solenoid 136 whereby in event the
temperature of the windings exceed the - predetermined
value of approximately 170° F., the solenoid elecertcial
circuit will open and remain open until the solenoid cools
to a temperature of approximately 140° F. ,

The rectifier 202 may be a conventional silicon power
rectifier, rated at 750 peak inverse volts and capable of
passing up to 50 ma. D-C. The cell 184 as beforemen-
tioned may be a cadmium sulfide photoconductive cell,
such as an LR.C. No. CS 120M6, manufactured by Inter-
national Rectifier Corporation. This cell has a resistance
of approximately 1600 ohms under an illumination in-
tensity of 100 foot-candles, The relay 200 may be a
Guardian No. 1R625-10 manufactured by Guardian
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Electric Manufacturing Company of California, Incorpor-
ated, and which has a windings resistance of approxi-
mately 10,000 ohms. The resistor 208 has a resistance
of 150 ohms and is rated at one-half watt, and the capa
citor 206 has a capacity of 0.1 mfd. with a maximum rat-
ing of 600 volts. The light source 174 is preferably 110
volt 10 watt incandescent electric lamp.

Reference is next directed to FIGURE 12 in which an
alternative, so-called solid state version of the electrical
components of the circuits of the apparatus are shown
and in which the control relay 200 and its associated con-
tacts 228 and 230 have been eliminated, thereby minimiz-
ing certain hazards which might otherwise exist by reason
of arcing at the relay contact points, such as for example,
the danger of explosions occurring in an atmosphere con-
taining combustible anesthetics. The power economy and
reliability of operation of the apparatus as a whole is also
improved.

In the electrical circuits of FIGURE 12, electrical con-
nection is made from the connector plug 212, through
conductor 238, a semiconductor controlled rectifier 240,
and conductor 242 to the electromagnet windings of the
solenoid 139 and return through conductor 244 to the
connector plug 212. Connected between the conductor
238 and the control or gate terminal 246 of the controlled
rectifier 240, is a series electrical circuit consisting of rec-
tifier 248, resistor 259, conductor 252, resistor 254, and
a Zener voltage regulator diode 247. Connected between
conductor 252 and conductor 244 is the photoconductive
cell 284. Also, connected in shunt to the electromagnet
windings of the solenoid 130 is a rectifier 255, with its
polarity reversed relative to that of rectifier 240, and
which serves in effect as a capacitance which smooths
the pulsating direct current from the controlled rectifier
240 and acts as a conductive shunt to absorb inductive
counter potential surges from the solenoid coil which
occurs upon deenergization thereof. Thus, in operation,
the rectifier 255 serves to smooth out the action of the
solenoid and protect the other elements of the circuit.
The thermostat 224 shown in this circuit serves the
same purpose as that hereinbefore described in connec-
tion with the circuit of FIGURE 11.

The electrical apparatus elements which have been
found satisfactory for the before described circuitry of
FIGURE 12 are as follows: the solenoid 130 may be the
same as or similar to that hereinbefore described in con-
nection with FIGURE 11. The controlled rectifier 240
may be a silicon controlled rectifier No. 3RC25 manu-
factured by the International Rectifier Corporation. The
rectifiers 248 and 255 may each be a No. 10D3 silicon
rectifier rate at 300 peak inverse volts, 210 r.m.s. voltage
input and 1000 ma. D-C output. The resistor 250 may be
variable from 0 to 50,000 ohms with a 1 watt rating, and
resistor 254 may have a value of 10,000 ohms with a rat-
ing of 2 watts. The diode 247 may be a Zener I.R.C. No.
176.8T20, manufactured by the International Rectifier
Corporation. The photoconductive cell 184 and the light
source 174 may be the same as those hereinbefore de-
scribed in connection with FIGURE 11.

The operation of the apparatus as controlled by the
electrical apparatus hereinbefore described in connection
with FIGURE 11 is as follows:

Upon energization of the electrical circuit, of FIG-
URE 11, and so long as the light beam 182 between the
light source 174 and the photoconductive cell 184 re-
mains uninterrupted, the conductivity of the photocon-
ductive cell 184 will be sufficient to permit rectified alter-
nating current to flow from the rectifier 202 through the
windings of the control relay 200, thereby energizing the
control relay 200 sufficiently to maintain open the nor-
mally closed relay contacts 228 and 238, under which
conditions the solenoid 130 remains unenergized. Upon
interruption of the light beam 182 by any means, such as
by positioning one’s hands, in the path of the beam below
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the soap dispensing nozzle 52, illumination of the photo-
conductive cell 184 is cut off causing its resistance im-
mediately to rise sufficiently to cut off substantially all
flow of current from the rectifier 202 through the con-
trol relay 200. The control relay 200 being thus de-
energized, the normally closed relay contacts 228 and
230 close, thereby completing the electrical circuit from
the power source through the solenoid 130 by way of
conductors 222, 226 and 232, Upon thus energizing the
solenoid 130, the solenoid armature 128 is pulled into
the solenoid core, thereby pivoting the cam levers 114
and 116 and the cam head 104 carried thereby in a clock-
wise direction about the cam lever pivot bearing 118,
from the initial position shown in FIGURES 3 and 8 to
that shown in FIGURE 6. Such movement of the cam
head 104 relative to the cam follower roller 100 results
in movement of the cam follower roller along the siot
formed between the cam section 170 and the adjacent
parallel upper edge of arms 148 of the star wheel 144,
until the cam follower reaches a point adjacent the outer
end of such arm as shown in FIGURE 5. During this
time the star wheel is locked in the position shown by
the pawl device 154. Following this the cam follower
roller continues to move relative to the cam head 104
along the cam section 168 to a position at the juncture of
the cam sections 168 and 166 shown in FIGURE 6. Such
motion of the cam follower roller 100 relative to the
cam surfaces 170 and 168 within the cam head 104 re-
sults in first rocking the lever member 78 in a clock-wise
direction as shown by arrow 79 from its position shown
in FIGURES 3 and 8, to the position shown in FIGURE
5, followed immediately by rocking the lever member 78
in the reverse direction indicated by arrow 81 to the posi-
tion shown in FIGURE 6, which is the same position the
lever member initially occupied as shown in FIGURES 3
and 8. This results in a complete reciprocatory cycle
of operation of the piston rod 74 and of the piston 72
within the bores 58 and 60 of the pump cylinder 50, from
the uppermost position thereof shown in FIGURE 3 to
the lowermost position as shown in FIGURE 5 and re-
turned to the uppermost position as shown in FIGURE 6.
The piston 172 is thus positively actuated throughout
both its downward -and upward motions for each single
energization of the solenoid 130.

Upon removal of the obstruction from the light beam
182, the photoconductive cell 184 is again fully illu-
minated whereupon its resistance drops sufficiently to
permit sufficient flow of rectified direct current through
the windings of the control relay 200 to open its contact
points 228 and 230 thereby interrupting the flow of cur-
rent through the solenoid 130 and thereby deenergizing
the solenoid 130. Upon such deenergizing of the solenoid
130, the solenoid armature 128 moves outwardly from
the solenoid 130 under the force of spring 131 acting on
the cam levers 114 and 116, through the linkages 133,
thereby pivoting the cam head 104 in a counterclockwise
direction, thereby returning it to its initial position shown
in FIGURE 3. Upon such return counterclockwise move-
ment of the cam head 104, the cam follower 100 moves
along the arcuate cam: section 166 until it engages the in-
wardly projecting end of the arm 148 of the star wheel
144 causing the star wheel to rotate in a clock-wise direc-
tion as indicated by the arrow 145 shown in FIGURE 7,
thereby permitting the cam follower roller 100 to con-
tinue to move along the arcuate section 166 until it comes
to rest in the position it initially occupied relative to the
cam head 104, shown in FIGURE 3. Inasmuch as the
cam section 166 is concentric with the pivot point 188 of
the cam head 104, no rocking motion is imported to the
lever member 78 during this return motion,

Upon each cycle of actuation of the soap dispenser
pump, as before described, the piston 72 is moved down-
wardly within the cylinder 50 with sufficient velocity to
discharge a quantity of liquid soap past the valve member
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68 despite the relatively large clearance between the piston
and cylinder bore. Upon the upward return stroke of the
piston 72, the cup-shaped valve member 68 assumes its
normally closed position thereby causing a reduction in
pressure in the cylinder bore 60 below the piston 72 suf-
ficient to draw liquid soap from the reservoir 44 through
the clearance space between. the piston 72 and the bore
70, thereby refilling the cylinder bore below the piston 72
in readiness for another cycle of operation.

Important advantages reside in constructing the soap
dispensing pump, as hereinbefore described, with the inlet
end of the pump bore 68 in direct communication with
the bottom of the reservoir 44, with the piston 72 in direct
agitating contact with the contents thereof and with a
relatively large clearance provided between the piston 72
and the inside of the cylinder bore 60. Among these ad-
vantages are the resultant constantly self-priming and self-
cleaning action of the pump and the elimination of all
interconnecting tubing and all pump intake valve mecha-
nisms which would otherwise be necessary. Difficulties
heretofore encountered in connection with such dispens-
ing mechanisms, particularly when employed in connec-
tion with a material such as a so-called liquid soap, which
often exhibits some of the properties of a semi-plastic
material and which also has a tendency to build-up solidi-
fied deposits when in use and to settle out and solidify
upon remaining quiescent for a length of time, has thereby
been minimized. Furthermore, the employment of the kind
of discharge valve 68 herein disclosed has also minimized
many difficulties. hereinbefore encountered, such as clog-
ging of the valve and adjacent discharge opening of the
dispensing mechanism by reason of progressive accumu-
Jation of solidiled soap within and adjacent the discharge
valve and within the discharge nozzle. Dripping of soap
from the nozzle following each use is also minimized.

The operation of the apparatus when employing the
alternative electrical elements and circuits shown in FIG-
URE 12 is similar to that heretofore described and is as
follows: While the light beam extending froin the light
source 174 to the photoconductive cell 184 remains unin-
terrupted, the resistance of ‘the: photoconductive cell 184
remains sufficiently low to permit sufficient rectified direct
‘current to flow from conductor 238 through rectifier 248,
resistor 250, through the photoconductive cell 184 and
return to the conductor 244 to lower the D-C potential
of the circuit consisting of conductor 252, resistor 254,
Zener diode 247, and gate terminal 246 of the silicon
controlled rectifier 240, sufficient to prevent initiation of
conductivity thereof. Thus, while the light beam' remains
uninterrupted, the solenoid 13§ remains unenergized.
Upon interruption of the light beam 182, the resistance
of the photoconductive cell 184 rises sufficiently to sub-
stantially cut off flow of current through the rectifier 248
and resistor 250 thereby permitting the potential of the
circuit consisting of conductor 252 and resistor 254 to
reach the conductive potential of the Zener diode 247,
whereupon the potential of the gate terminal 246 suddenly
rises sufficiently to initiate conductivity of the silicon con-
trolled rectifier 240, thus permitting rectified direct current
to flow from conductor 238 through rectifier 240 and con-
ductor 242 through the solenoid 136 and return through
conductor 244, thereby energizing the solenoid  electro-
magnet 130 which in turn results in actuation of the dis-
pénser pump actuating mechanism through the first half
of its operating cycle, as hereinbefore described in con-
nection with the circuit of FIGURE 11. Upon removing
the obstruction to the light beam 182, permitting it to
again illuminate the photoconductive cell 184, the resist-
ance thereof lowers sufficiently again to lower the poten-
tial across the Zener diode 247 to a value at which it is
nonconductive and thereby in turn lowering the potential
of the gate terminal 246 of the silicon controller rectifier
240 whereupon the silicon controlled rectifier 240, by
reason of the reversing nature of the alternating current
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applied thereto, returns to its non-conductive condition,
thereby cutting off the flow of current through the sole-
noid 130 and permitting the dispenser pump actuating
mechanism to complete the second half of its cycle of
operation, under the force of spring 131, as hereinbefore
described in connection with the circuit of FIGURE 11.

It is to be understood that the foregoing is. illustrative
only and that the invention is not limited thereby but
may include various modifications and changes made by
those skilled in the art without distingmshmo from the
scope of the invention as defined in the appended claims.

What is claimed is:

1. In a fluid dispensing dev1ce having a pump cylinder,
and a piston axially reciprocably contained in said cylin-
der, apparatus for imparting a positive rec1procat10n cycle
to said piston relative to said cylinder in response to a
single power impulse applied thereto, comprising:

a lever rockably supported at a point intermediate
its ‘opposite ends, said lever being coupled adjacent
one end to said piston and carrying adjacent the
other end a cam follower;

a cam head pivotally supported on a cam pivot for
pivotal movement through a predetermined limited
angle, said cam head having a continuous cam sur-
face having inner and outer radially oppositely p031-
tioned sections, a first of such sections having a cir-
cular curvature substantially concentric with said
cam pivot, and the second of such sections having
a curvature, at least a portion of which has a radius
substantially less than, and eccentric to that of said
first of such sections;

means carried by said cam head for restraining said
cam follower substantially to continuous following
travel in one direction around said continuous cam
surface from and return to a given point thereon,
said travel being first along said second one of said
sections as said cam head is pivoted from an initial
position forward through said predetermined angle
and second along said first one of said sections back
to said given point thereon as said cam head is piv-
oted back through said predetermined angle to said
initial position, thereby imparting one complete rock-
ing movement cycle to said lever in response to said
forward pivotal movement of said head from said
initial position through said predetermined angle, and
imparting no rocking movement to said lever in re-
sponse to pivotal movement of said head back
through said predetermined angle to said initial posi-
tion;

power means coupled to said cam head and energizable
for positively imparting pivotal movement of said
cam head forward and back through said predeter-
mined angle; )

and control means actuatable for intermittently ener-
gizing said power means.

2. Apparatus according to claim 1 in which said power
means comprises an electromagnet having an armature
means movable in response to energization of said elec-
tromagnet;

and lever means coupling sald armature means to said
cam head.

3. In a fluid dispensing device having a pump cylinder,

and a piston axially reciprocably contained in said cylin-

“der, apparatus for imparting a positive reciprocation cycle

to said piston relative to said cylinder in response to a

single power impulse applied thereto, comprising:

a lever rockably supported at a point intermediate the
oprosite ends thereof, said lever being coupled ad-
jacent one end to said piston and carrying adjacent
the other end a cam follower;

--a cam head pivotally supported on a cam pivot for
pivotal movement through a predetermined limited
angle, said cam head having a continuous cam sur-
face encircling said cam follower and having radially
inner and outer oppositely confronting sections, a
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first of such sections having a circular curvature
substantially concentric with said cam pivot, and
the second of such sections having a curvature, at
least a portion of which has a radius substantially
less than and eccentric to that of said first of such
sections;

means carried by said cam head for restraining said
cam follower substantially to continuous following
contact in one direction around said continuous
cam surface from and return to a given point there-
on, first along said second one of said sections as said
cam head is pivoted from an initial angular position
through said predetermined angle in a first direction,
and second along said first one of said sections in
return to said given point thereon as said cam head is
pivoted back through said predetermined angle in a
direction opposite said first direction, to said initial
position, thereby completing one circuit of said cam
follower around said continuous cam surface and
imparting one complete rocking movement cycle to
said lever in response to pivotal movement of said
head through said predetermined angle in said first
direction, and imparting no rocking movement to
said lever in response to pivotal movement of
said head through said predetermined angle in said
direction opposite said first direction;

and power impulse producing means coupled to said
cam head for positively imparting pivotal movement
of said cam head through said first predetermined
angle in said first direction each time a power im-
pulse is produced thereby;

and resilient means for imparting return pivotal move-
ment of said head through said predetermined angle
in said direction opposite said first direction.

4. Apparatus according to claim 3 in which said power

impulse producing means comprises an electromagnet
having an armature means movable in response to ener-
gization of said electromagnet;

and lever means coupling said armature means to said
cam head, whereby energization of said-electromag-
net means imparts said pivotal movement of said
cam head through said first predetermined angle in
said first direction.

5. Apparatus according to claim 3, and control means
actuatable to cause such power impulse to be produced
once each time said control means is actuated.

6. In a fluid dispensing device, apparatus comprising:

a reservoir for containing a quantity of fluid to be
dispensed;

a pump cylinder extending from the bottom of said
reservoir and having 2 pump bore therethrough in
direct communication with the interior of said reser-
voir;

a piston reciprocably contained in said pump bore;

a discharge opening fromthe lower end of said pump
bore below said piston;

a one-way outlet valve in said discharge opening, open-
able in response to pressures in excess of a predeter-
mined fluid pressure in said lower end of said pump
bore to permit discharge of fluid therefrom through
said discharge opening;

a lever rockably supported at a point intermediate its
opposite ends, said lever being coupled adjacent one
end to said piston and carrying adjacent the other
end a cam follower;

a cam head pivotally supported on a cam pivot for
pivotal movement through a predetermined limited
angle, said cam head having a continuous cam sur-
face having inner and outer radially oppositely po-
sitioned sections, a first of such sections having a
circular curvature substantially concentric with said
cam pivot, and the second of such sections baving a
curvature, at least a portion of which has a radius
substantially less than, and eccentric to that of said
first of such sections;
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means carried by said cam head for restraining said
cam follower substantially to continuous following
travel in one direction around said continuous cam
surface from and return to a given point thereon,
said travel being first along said second one of said
sections as said cam head is pivoted from an initial
position forward through said predetermined angle,
and second along said first one of said sections back
to said given point thereon as said cam head is pivot-
ed back through said predetermined angle to said ini-
tial position, thereby imparting one complete rock-
ing movement cycle to said lever in response to said
forward pivotal movement of said head from said
initial position through said predetermined angle,
and imparting no rocking movement to said lever in
response to pivotal movement of said head back
through said predetermined angle to said initial posi-
tion;

power means coupled to said cam head and energiza-
ble for positively imparting pivotal movement of
said cam head forward and back through said pre-
determined angle;

and control means actuatable for intermitently energiz-
ing said power means.

7. Apparatus according to claim 6 in which said power
means comprises an electromagnet having an armature
means movable in response to energization of said electro-
magnet;

and lever means coupling said armature means to said
cam head.

8. In a dispensing device, apparatus comprising:

a reservoir for containing a quantity of fluid to be
dispensed;

a pump cylinder in communication with said reservoir
and having its upper end in substantially direct com-
munication with the interior thereof;

a piston axially reciprocably contained in said cylinder;

electric power means actuatable to impart reciproca-
tion to said piston relative to said cylinder;

and control means for actuating said power means,
said control means including:

a semiconductor controlled rectifier having an input
terminal, an output terminal and a control gate ter-
minal;

a series circuit including conductor means connecting
said rectifier through said input and output terminals
in series with said power means;

conductor means for connecting said series circuit
across an A-C power source, whereby said power
means may be energized with rectified D-C through
said rectifier when said rectifier is conductive;

means including light sensitive means for applying a
potential difference between said input and control
gate terminals of said rectifier such as to initiate con-
ductivity of said rectifier when said light sensitive
means is subjected to one illumination intensity and
insufficient to initiate conductivity of said rectifier
when said light sensitive device is subjected to an-
other illumination intensity.

9. In a fluid dispensing system having a reservoir for
material to be dispensed, a pump cylinder in communica-
tion with said reservoir, a piston reciprocable in said cyl-
inder, and power means actuatable to impart reciproca-
tion to said piston relative to said cylinder, control means
for actuating said power means comprising:

a first supply conductor means for connection to one

side of an A-C power source;

a second supply conductor means for connection to the
other side of an A-C power source;

a semiconductor controlled rectifier baving an input
terminal, an output terminal, and a control gate ter-
minal, said input terminal being connected to said
first supply conductor;

conductor means connecting said output terminal,
through said power means to said second supply con-
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ductor means, whereby said power means may be connected to said control gate terminal of said controlled
energized with unidirectional current through said rectifier.

controlled rectifier when said controlled rectifier is 11. Apparatus according to claim 10 and a resistor con-
conductive; nected between said second end of said resistor and said
a second rectifier having its input terminal connected & input terminal of said Zener diode.
to said first supply conductor on. the input side of 12. Apparatus according to claim 11 and an electric
said controller rectifier; light source connected across said first and second supply
a photoconductive device; conductors, and positioned normally to illuminate said
a resistor having a first end thereof connected to the photoconductive device.
output of said second rectifier and the second end 1g .
thereof connected through said photoconductive de- References Cited
vice to said second supply conductor, whereby uni- UNITED STATES PATENTS
directional current flows through said resistor and .
said photoconductive device when said photocondtc- 1,296,032 4/,1919 Ad§1t """""" 222319 X
! ., A 2,546,745 3/1951 Hein ... __ 222333 X
tive device is conductive; 15 g
. . . 2,609,966 9/1952 Henry oee——_._. 222333 X
a control conductor means interconnecting said second
. N . N ‘ 2,702,655 2/1955 Lopata e 222—333 X
end of said resistor to said control gate terminal of
A . - 2,912,999 11/1959 XKersh ___________ 137525 X
said controlled rectifier, whereby when said photo- ’
- Lo - : 3,001,557 9/1961 Kuckens ___._______ 222—76 X
conductive device is conductive or nonconductive the fon
: . NN 3,019,764 2/1962 Schilling ———____ 222—64 X
potential of said control gate terminal is such as to 20 y :
render said controlled rectifier respectively conduc- 3,097,763 7/1963 Al-u OO ———ooeeo 222—385 X
y 3,117,233 1/1964 Mittel Berger et al. __ 250—222

tive and nonconductive when energized by said A-C 3.130.876 4/1964 Baker 222385 X
power source, thereby respectively energizing and 3’206}079 9/1965 M ancus_i """"" 229494 X
deenergizing said power means. pEEmEES A naEe TRAEEERL e
10. Apparatus according to claim 9 wherein said con- 25 ROBERT B. REEVES, Primary Examiner
trol conductor means includes a Zener diode in series ) ’ ’
therein with its effective input terminal connected to said H. S. LANE, Assistant Examiner.
second end of said resistor and its effective output end



