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The present invention relates to manually operated 
liquid proportioning and dispensing apparatus, and more 
particularly to a device of this character in which an 
adjustable predetermined total quantity of liquid may be 
dispensed, the total quantity comprising different liquids 
individually dispensed in adjustable predetermined pro 
portions. 
The apparatus of the present invention is particularly 

adapted for use in dispensing the base colorants used in 
the preparation of mixed-to-order coating compositions. 
The base colorants used in such coating compositions 
censist of pigment mixed with sufficient liquid vehicle to 
form a flowable mass. The liquid mixture may be termed 
"viscous' or "semi-viscous.' It should be noted at this 
point that while the dispenser is described in relation to 
the dispensing of base colorants, it will be appreciated 
that it is also operable to dispense a variety of liquids, 
Such, for example, as liquid or semi-liquid food products, 
lubricating oils or various other products having a paste 
like consistency. 

Mixed-to-order paints are prepared on the spot by 
paint retailers to supply each customer's individual re 
quirements. Mixed-to-order paints make available a wide 
variety of standardized and special colors and hues, in 
comparison to the limited range of pre-mixed colors 
available from paint manufacturers, and at the same time 
permit the retailer to inventory a small number of dif 
ferent base colorants. The advantages of this method 
of paint retailing have created a strong demand for de 
vices capable of efficiency dispensing base colorants. 

Various attempts have heretofore been made to pro 
vide a dispensing apparatus Suitable for use in retail out 
lets. Several problems have been encountered in the 
provision of such devices, such as extreme complexity of 
the units, cumbersonneness, and cost. In addition, there 
have been certain problems inherent in paint mixing which 
have been difficuit to overcome. For example, in order 
to produce and reproduce the exact hues desired, it is 
necessary that the dispensing device be extremely accu 
rate. A small error in the amount of colorant dispensed 
may result in an appreciable deviation between the actual 
paint mixed and the color desired. Dispensing appa 
ratus should be adjustable to dispense either a small or 
a large amount of a specific colorant. For example, the 
device should be able to dispense as little as Áoo of an 
ounce or as much as 8 ounces, depending upon the re 
guirerilents of the particular paint being formulated. Ad 
ditionally, the dispenser should be of rugged and long-last 
ing construction and should be inexpensive to manufac 
ture. It is also desirable that the dispenser not have 
objectionable dripping of colorant after the dispensing 
operation which would create a clean-up problem. 

Accordingly, it is an object of this invention to pro 
vide a liquid dispensing apparatus of the proportioning 
type. 
Another object of the invention is to provide a dis 

pensing apparatus which is adjustable to permit dispensing 
of a number of different liquids individually in predeter 
lined amounts to produce a total predetermined quantity 

of dispensed liquid. 
A further object of the invention is to provide a novel 

iiquid dispensing pump for the dispensing apparatus which 
Wii accurately dispense a predetermined amount of liquid 
upon actuation thereof. 
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Another object of the invention is to provide a dis 

pensing pump which is actuated manually thereby elimi 
nating the necessity for a pump motor and the associated 
control mechanism, thus considerably reducing the cost 
of the dispenser unit. 
Another object of the invention is to provide means 

for varying the amounts dispensed from the pump in ac 
cordance with the requirements of the particular paint 
formulation. 
A still further object of the invention is to provide a 

pump for the dispensing apparatus which is "drip-free” 
after each dispensing operation. 
Another object of the invention is to provide storage 

means to carry a quantity of liquids for each pump and 
to provide agitator means to keep the stored liquids in 
a well-mixed condition. 
Another object of the invention is to provide, in one 

embodiment, a plurality of such pumps mounted on a 
rotatable turntable provided with locking means whereby 
the different pumps carrying the various liquids may 
each be selectively positioned in dispensing relation to a 
container, and may then be adjusted for dispensing the 
desired amount of liquid in accordance with the need for 
that particular material. 
A further object of the invention is to provide, in an 

other embodiment, a plurality of pumps each individually 
mountable in an apparatus for power mixing the contents 
of the pump reservoir and also provided with means for 
positioning a container in dispensing relationship to the 
pump. 
Another object of the invention is to provide a liquid 

dispensing pump which includes a novel hand-operated 
gear operated drive mechanism to actuate the pump piston 
and which permits simple and accurate determination of 
the amount of liquid dispensed. 
A still further object of the invention is to provide such 

a pump, in one embodiment, having Worm gear means to 
assist in gaining a mechanical advantage for dispensing 
large amounts of liquids. 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of this 
specification wherein like reference characters designate 
corresponding parts in the several views. 

In the drawings: 
FG. 1 is a perspective view showing a plurality of 

the liquid dispensing pumps of the present invention 
mounted on a rotatable turntable to form a complete dis 
pensing unit; 
FiG. 2 is a side elevational view in section of one of 

the pumps shown in FIG. 1 with parts broken away for 
the purpose of clarity; 

F.G. 3 is a top pian view of the pump shown in FEG. 2 
with parts broken away; 

F.G. 4 is a partial side elevational view of the pump 
of FIG. 2; 
F.G. 5 is a front elevational view of the FIG. 2 pump 

with portions broken away for the purpose of clarity; 
FIG. 6 is an enlarged sectional view of the nozzle and 

waive means for the FIG. 2 pump; 
FIG. 7 is a top plan view of the base and turntable 

structure of the apparatus shown in FIG. 1; 
FIG. 8 is a side elevational view of a portion of the 

base of FiG. 7 showing the adjustable shelf and structure 
of the rotatable turntabie; 

FiG. 9 is a sectional view taken substantially along 
line 9-9 in FIG. 7 looking in the direction of the arrows 
showing the frictional stop means for the turntable; 

F.G. 10 is an enlarged sectional view taken substan 
tially along line i5-29 of FIG. 8 icoking in the direction 
of the arrows to show the turntable bearing means; 
FIG. 11 is a perspective view of another embodiment 
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of the invention showing power mixing means and storage 
means for a modified version of the pump; 

FIG. 12 is a side elevational view in section of the 
modified dispensing pump utilized in the FIG. 10 embodi 
ment; 
FiG. 13 is a front elevational view showing a Worm 

gear drive for the dispensing pump with parts broken 
away for the purpose of clarity; 

FiC. 14 is a partial side elevational view of the FIG. 13 
pump embodiment taken substantially along the line 4 
24 of FIG. 13 looking in the direction of the arrows; and 
FIG. 15 illustrates structure for automatically stirring 

one of the pump reservoirs from the bottom. 
Before explaining the present invention in detail, it is 

to be understood that the invention is not limited in its 
application to the details of construction and arrangement 
of parts illustrated in the accompanying drawings, since 
the invention is capable of other embodiments and of 
being practiced or carried out in various ways. Also, it 
is to be understood that the phraseology or terminology 
employed herein is for the purpose of description and 
not of limitation. 
One embodiment of the invention is shown in FIGS. 

1 through 10. As may be seen in FIG. 1, the dispensing 
apparatus 10 comprises a base 12 upon which is mounted 
a rotatable turntable 14. The turntable i4 carries a plu 
rality of dispensing pumps 16 each of which has a liquid 
storage reservoir 13. The base 2 is provided with an 
adjustable shelf 26 to accommodate different sized con 
tainers to collect the material dispensed from the pumps. 
Lock means 28 are provided on the base 2 to hold the 
turntable in a selected position for dispensing. The lock 
may be released when it is desired to position a different 
pump in the dispensing position. 

In operation of the dispensing apparatus 10, the turn 
table 4 is first manually rotated to position the desired 
pump 16 over the adjustable shelf 26. The lock 23 is 
then actuated to hold the turntable in this position. When 
the turntable has been so positioned, the pump is actuated 
to dispense the proper amount of colorant. If several 
colorants are to be dispensed this process may be repeated 
until all of the desired colorants have been dispensed. 
The structure of the pump 5 is illustrated in FIGS. 2 

through 6. The pump connprises a housing 30 having a 
hollow upstanding cylindrical portion 32 which defines a 
metering chamber 74. Projecting outwardly from the 
hollow cylindrical portion 32 is a base portion 34 which 
forms a shelf or mounting platform for the fluid reservoir 
cannister 8. A projection 29 having a tongue 21 is pro 
vided on portion 34 for insertion into a slot to prevent 
rotation of the pump when mounted in a structure where 
it is not fastened to a base, such as the power mixing ap 
paratus 232 described in connection with another em 
bodiment of the invention. 
The cannister 18 has a cover 33 which is removable to 

permit filling. A pair of bayonet slots 40 are provided in 
the upper end of the cannister to engage pins 42 provided 
on the cover. The cover may be removed or installed by 
rotating it until the pins 42 disengage or engage the in 
turned slot portions 43. Extending downwardly into the 
cannister through an opening in the cover 38 is an agitator 
shaft 44. The shaft 44 carries a plurality of vertically 
spaced blades 46 to mix the fluid contents of the cannister. 
A handle 48 is secured to the upper end of the shaft 44 by 
means of a Setscrew 50 to provide for manual rotation of 
the blades. 
The cannister is provided with downwardly projecting 

bosses 52 which are received in recesses 54 provided in 
the base portion 34. Screws 56 project through openings 
in the recesses and into threading engagement with thread 
ed openings in the bosses 52 to firmly secure the cannister 
to the base. 
An outlet opening 53 is provided in the bottom wall 

60 of the cannister and registers with passageway 62 pro 
vided in the base. This opening is sealed by means of 

4. 
an O-ring 64. The passageway 62 extends into cominu 
nication with a bore 66 which is provided in the base 
beneath the cylindrical portion 32. 
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A passageway 68 extends from the bore 65 at Substan 
tially right angles to the passageway 62. A third passage 
way 70 extends from the bore 66 substantially in line with 
the passageway 62. A valve element 72 is provided in 
the bore 66 to direct flow of fluid from the cannister 18 
through passageways 62, 68 and into the metering cham 
ber 74 and to simultaneously close off the outlet pas 
sageway 79. The valve element 72 has an alternate posi 
tion, shown in dotted lines, in which it directs the flow 
of fluid from the chamber 74 into the outlet passageway 
70 simultaneously closing off the inlet passageway 62. 
The valve element 72 comprises a cylindrical member 

having a notch 76 for fluid flow provided in the surface 
thereof. As best seen in FIG. 3, sealing rings 73 are pro 
vided to seal the valve element 72 and a sleeve meniaber 
86 which lines the bore 65. The sleeve member 39 is 
fabricated from a hard metal and prevents wear of the 
bore. It is secured in place by a setscrew 94. The hous 
ing 30 is preferably fabricated from a metal such as 
aluminum which would wear rapidly if subjected to 
abrasion. The sleeve 80 is sealed within the bore 66 by 
means of sealing rings 82. The valve element is pre 
vented from axial movement in the sleeve by means of a 
ring 84 provided on one end and a pin 86 provided on 
the other end. The pin 86 additionally acts as a stop 
{element to selectively position the flow notch 76. As 
will be noted, a cut-out portion is provided in the casing 
forming bore 66 to form shoulders 88, 90. The pin 85 
abuts against one shoulder to hold the valve element in 
the position shown in FIG. 2 to permit dispensing from 
the pump. When the valve handle 92 is rotated in the 
counter-clockwise direction as shown in FIG. 4 in dotted 
lines, the pin abuts against the second shoulder 90 to 
position the valve element as shown in FIG. 2 to permit 
flow of fluid from the cannister 18 into the metering 
chamber 74. Dispensing from the pump is accomplished 
by means of a piston 96 slidably mounted into sleeve $8 
which is positioned in the metering chamber 74. Sealing 
ring ié0 is provided between the piston and sleeve, and 
sealing ring 102 is provided between the sleeve and the 
metering chamber side wall. The sleeve is held in place 
by setscrew 93. 
The piston 96 is formed from a tubular element which 

is enclosed at the bottom by means of a plug 66. The 
plug 66 extends outwardly a short distance from the 
bottom of the piston and acts as a stop element on the 
downward stroke, abutting against a boss G3 provided 
Within the metering chamber. A hollow cap 05 is de 
tachably mounted on the upper end of sleeve 98 to en 
close the piston during its upward stroke. 
As will be noted in FiG. 5 vertically aligned gear 

teeth ille are provided on one side of the piston 96 to 
form a gear rack. A pinion i2 is provided to mesh 
With the teeth i10. The gear 112 and teeth 119 provide 
the means for raising and lowering the piston. The gear 
112 is carried on a shaft 14 which extends through an 
opening E6 provided in the sleeve 98. As will be seen 
in FIG. 2, the shaft 114 is carried in bearings 18, 120 
having flanges 22, 24 which abut against the end of 
member 126. The shaft assembly is held against axial 
movement at one end by the pinion i 2 which is secured 
thereto by setscrew 128 and is held against axial move 
ment at the other end by means of the reduced end por 
tion of handwheel hub 133. The handwheel 34 is se 
cured to the shaft by a setscrew 32. 
As Will be appreciated, the piston 96 is moved up 

and down by rotating the handwheel 134 to turn the 
pinion which engages the teeth provided on the piston. 
As best seen in FIG. 5, the handwheel is provided with 
a dial plate 136 which cooperates with a pointer 138 
provided on the sleeve 98. The plate E36 is provided 
With indicia on its face to permit measuring the amount 
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5 of material dispensed as will be hereinafter more fully 

explained. 
In operation of the purp, the valve member 72 is 

turned to the dotted line position as shown in FiG. 2 
thus blocking the output passageway 78 and establishing 
communication between the metering chamber 74 and 
the reservoir i3. The pision 95 is raised by means of 
the handwheel i34, causing a vacuatin to develop in the 
metering chamber. The vacuzina draws inaterial from the 
reservoir into the metering chainber. The arouni of 
material drawn froin the reservoir will depend upon incw 
high the piston is raised. Wihile it is disesirable to have 
the valve eleinient i2 block output passageway during tha 

the filing of the metering chamber, it will be appreciated 
also blocked that this is not critical because this outlet is 

by check waive element 249. Wi fi 
raised a predetermined distance to fit 
ber to the desired point, the valve element 
to the full line position showin in FIG. 2, thus blocking 
off the passageway 52 and establishing coininunicatioji 
between the metering chamber and the citiet 
way 75. 
The handwea is 

wardly to force the 
out through the passag 
passageway 79 is nor:;aily blocked by a 
embly coa prising a bail waive element and S. 
242. Upon the agilication of fluid pressure by downward 
movement of the pist e bail will overcore the Siri 
force arid nove io Éie putting). 

aid ba 
i. i. 

pensed into a suitable contain 
The nozzle 44 is coils: 

fluid after a dispensing oper in 
F.G. 6, a seat is provide the 
nozzle. The anti-drip feature :S 
of tie suction which tile bali e is it 
noves to close outlet ope ision has 
reached the end of its stroke 436 
vided with a short 
seating surface 55 
The diameter of the passage 
to the inajor diameier of th: 
clearance to permit ball in 
ball through the passageway 23, tow 
i58, creates the at 
of Sufficient ragini 
passageway 52 

rica; W3. Si. i. 

se 
r CG outlet spout in order to co: 

temperature whici in 
consequent drippin 
peiasing oper 
drawin inlay 

i. 3. i a d 
of the passagew: ta 
aid ball 43. 
nozzie openi 
may be aided 
dispensing. 
chamber tending 
more rapidly. 
turn on tie handsvae; 

y al S i. 
-- 
O 

of boss 33 by releasing 
downstroke. 
The fuid is retailed in the rozzie 

ing periods either by the surface tension 
the differential pressure cr 
the high viscosity and the im; 
liguids dispensed froin the pump, there is 
tension within the filiid and also a ce 

23Ses there:hro of time before enough air r 
the pressure cin both sides of the entrapp 
the event that the 

o e33alize 
fiuid. In 

i 

2 

3. 

4. 

5 

O 

5 

O 

O 

5 

s 

3. 
spout may be inclined at a slight upward angle to retain 
fluid trapped therein. 
The nozzle 44 is secured in opening 54 by means of 

a setscrew 556. A sealing ring 58 is provided to seal 
the nozzle and puinp opening. 
The dial plate 35 is set at the zero point during manu 

facture of the pump by first lowering the piston 96 to a 
point where the plug i96 touches boss 98. There will 
norfinally be Soine iuid in the metering chamber 74 with 
the piston in this position, however this fluid is never 
dispeased because there is no dispensing pressure avaii 
able. Therefore, the metering chamber may be consid 
ered to be eighpty when the piston is lowered. The dial 
plate, which is carried in hub member 66, may then be 
rotated on the handwheel hub to the zero position with 
reference to pointer 138. This is accomplished by 
icoseining setscrew i62 to permit rotation of the hub 
ié about the reduced portion of the handwheel hub. 
When the dial plate has been set to zero, the setscrew ió2 
is tightened aid the instrument is ready for use. An ad 
aiiage of this means of setting the dial plate is that the 
ierance of the piston (ength and exact location of 

4.- i 

Li 

After the dial plate and pistoia are set to the zero posi 
tion, the amount of iraterial is 
distaice the pistoi) is raised during the filing of the chann 

74. The dial piate may be divided into desired units, 
as Ouices arid fractions thereof, permitting a simple 

iiiethod of ineasuring the amount of materiai dispensed. 
ií28itioned, a plurality of pumps are 

riotited on the structure shown in Fig. 1. This structure 
best seei in ig5. 7 through 10. The base 2 com 

- Df vertically spaced curved angie iron sup 
The Supports 34, ió5 do not forin a 

le and are joined together by two short 
aigai aigie iron 63. The Sugports E64, 

by a sheet metal wall 273 which 
and up to the straight Sup 

C 

Secured between the straight 
t ers to coinpiete the base. 
An adjustable shelf 26 i 

re of either the upper bolts 174 or the 
iower boits 75. a 
provided in the shelf 26. 
the upper or lower boits 

er to be filed. 
positiciled on the lower set of bolts to hold a large con 
ainer i39. The shelf may be moved to the upper set of 

is as shown in dotted lines in FiG. 3 if a Sinailer con 
is to ba filesi. 

The rotatable turntable E4 is mounted on the base 2 
8 test seein in FigS. 7, 8 and 10. A turntable support 

is provided within the base i2. The support comprises a 
Spaced supportinenber angle irois 32, 34 which 

d across tie base and are secured to the underside 
the ligper circuiar support member 264 as by welding. 

585 is then secured to and supported on the 
t i32, 34. A bearing assembly rotata 

C ; 
i 133;t&eiS E32, 354. 

tly Sugports the turntable 54. As shown in FIG. 10, 
baaring assembly ; comprises an upper plate 136, a 
ioWe baii bearings 194 provided in annular 
grooves 33, E33 of the piates 195, 92 to give a fric 
ticiness rotation to the bearing structure. The lower piate 
f g 2. has an inturned lip portion 263 to hold the assem 
y together. The iower plate E33 is fixediy secured to 
Support plate ES5 by means of screws 37. The upper 

is secured to the underside of the turntable 4 by 
means of the screws 232. As will be appreciated, the 
turntable may consequently be rotated about an axis 
through tie center of the base 2. 
The turntabie is locked in the desired position by means 

of the locking structure 23 shown in F.G. 9 The struc 
ture 23 comprises a hollow housing member 234 which 
is secured to the upper circular support 64 as by weld 
ing. Openings are provided adjacent the lower end of the 
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housing 204 and also in the side wall 78 of the base to 
rotatably receive cylindrical member 285. This member 
is supported by the housing 204 and is locked against 
axial novement by means of rings 238,216. A spring 22 
is provided between the ring 218 and the housing 204 to 
permit a limited amount of axial movement of the mem 
ber 266. An eccentric groove 214 is provided in the 
periphery of the member 286 within the housing 204 
and acts as a cam. Abutting against the grooved por 
tion is a rod 2:6 which extends upwardly through an 
opening in the support member 154. The rod 216 is 
urged into abutment with the groove 254 by means of a 
spring 258 which is retained between the upper wall 220 
of the housing and a washer 222. The washer 222 is held 
in position by means of a ring 224 which is secured to the 
rod 256. The upper end of the rod 216 is provided with 
a rubber cap 225 which acts as a stop member. 
The rotatable member 285 has two operative positions. 

It may be turned by means of handle 228 to position the 
rod 236 so that the cap 226 will abut against the under 
side of the turntable 4 as shown, or the member 26 
may be rotated to permit the rod 226 to be moved down 
wardly by spring 2:3 to the end that the cap 226 will 
be out of engagement with the turntable. As will be ap 
preciated, when the cap 226 engages the underside of 
the turntable, it will frictionally hold the turntable against 
rotation. Conversely, when the cap 226 does not engage 
the turntable, the turntable is freely rotatable. 

In operation, when it is desired to dispense colorant 
from the apparatus 50, the operator checks the formula of 
the desired paint to determine what colors and quantities 
are to be dispensed. Upon making this determination, he 
inserts the proper sized container on the shelf 26 which 
is adjusted to a position suitable to the container size. 
The lock 23 is then released permitting the turntable 4 
to be rotated. The turntable is rotated until the desired 
colorant is positioned over the container. At this point, 
lock 28 is actuated to hold the turntable in place. The 
valve 72 is turned by means of handle 92 to close outlet 
passageway 79 and provide communication between the 
pump metering chamber and the pump reservoir. The 
handwheel 134 is then turned until the pointer 33 is 
aligned with the amount of fluid to be dispensed as in 
dicated on dial plate 436. The valve 72 is then rotated to 
the second position, closing the reservoir passageway 62 
and providing communication between the metering cham 
ber and the outlet passageway 78. The handwheel is 
then rotated in the reverse direction, moving the piston 
96 downwardly to expel the metered amount of fluid into 
the container. This process is repeated with each suc 
cessive colorant to be dispensed until all of the necessary 
colorants have been dispensed whereupon the correctly 
formulated paint is provided. 
A second embodiment of the invention is illustrated in 

FiGS. 11 and 12. As there shown, the base and turn 
table structure for mounting the dispensers has been 
replaced with a shelf 239 for storing the dispensers during 
periods of non-use and power mixing apparatus 232 for 
mixing the contents of the dispensers just prior to the dis 
pensing operation. The dispensers 234 operate in Sub 
stantiaiiy the same manner as the previously described 
dispenser 5 but are modified structuraily. 
As will be noted in FG. 11, a plurality of dispensers 

234 are removably positioned on the shelf 238. The 
shelf may be secured to any suitable Support, such as a 
waii and at a conveniently accessible height. When it is 
desired to dispense liquid from one of the dispensers, 
the desired dispenser is removed from the shelf and 
placed in the power mixing apparatus 232. As shown, 
the mixing apparatus is capable of accommodating three 
dispensers simultaneously. The mixing apparatus can be 
designed, however, to accommodate any desired number 
of dispensers. 
The mixing apparatus 232 comprises a casing 236 for 

the dispenser having a bottom shelf 233, side and back 
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walls 235, 237, 239 and top 252. The casing is supported 
by means of risers 233 provided at either end thereof. 
A pair of vertically spaced rods 246, 242 are secured be 
tween the risers and positioned beneath the open front 
of the casing 236. A movable shelf 244 is carried on 
the rods 24, 242. The shelf 244 is provided with a 
pair of projecting ears 246 extending rearwardly from 
shelf back plate 248. The plate 248 is insertable between 
the rods 249, 242 with the ears 246 resting on the lower 
rod and the plate 248 abutting against the upper rod. 
As will be appreciated, the shelf 244 may be moved 
along the rods 240, 242 and be positioned under any one 
of the dispensers 234. A flange or lip 259 is provided 
on the underside of the casing 236 to permit the shelf 
244 to be positioned between the upper rod 240 and the 
lip 258. This permits raising or lowering of the shelf to 
facilitate differently sized containers. 

Extending downwardly from the top wall 252 of the 
casing are longitudinally spaced shafts 254. The shafts 
254 are power driven by a mechanism provided within 
the casing (not shown). Any suitable drive mechanism 
may be employed, however, a preferred crank-drive sys 
tem utilizing a single prime mover is illustrated in my 
copending patent application, Serial No. 862,875, filed 
December 30, 1959. Partition walls may be provided in 
the casing 235 to divide the space between the drive 
shaft 254 and thus provide individual compartments for 
the dispensers. A switch 256 is provided to turn the drive 
mechanism on and off. 
A connector element 258 is provided on the end of each 

shaft 254 to mesh with connector element 260 provided 
on the upper end of the dispenser agitator shaft 262. 
in operation, a hinged plate 264 of the shaft connector 
258 is inserted between upstanding lugs 266 provided on 
the agitator shaft connector. Rotation of the drive shaft 
254 causes the plate 264 to engage the lugs 266 and 
drive the agitator shaft. 
The modified dispenser 234 is illustrated in FIG. 12. 

As mentioned, operation of the dispenser 234 is substan 
tially the same as the previously described dispenser 16. 
Piston 268 is driven by a gear which is manually rotatable 
by handwheel 276. A spring-operated neoprene seal 275 
is provided to seal the piston and piston cylinder. Index 
late 27 and pointer 273 are provided to permit measur 

ing of the amount of liquid dispensed. Filling of the 
metering chamber 272 is controlled by manually rotatable 
valve element 274 and dispensing from the metering 
chamber is through the nozzle 275 which is provided with 
a check valve (not shown). 

in addition to the provision of means for power mixing, 
the dispenser 234 differs in other respects from the pre 
viously described dispenser. As will be noted, the casing 
273 which defines fluid reservoir 280 is shorter and of 
larger diameter than the cannister for the dispenser 16. 
This construction permits the reservoir to be made in 
tegrally with the base 282 and piston housing 284. As a 
consequence, the entire unit may be cast from a single 
mold. This results in a more rugged construction and 
reduced manufacturing costs. 
Another embodiment of the invention is illustrated in 

FGS. 13 and 14. This embodiment is intended for use : 
where it is desired to dispense larger quantities of fluid 
than in the previous embodiments. In order to facilitate 
dispensing of larger quantities, a mechanical advantage 
is provided to drive the piston 286. - 
As will be noted, a worm 288 is rotatably mounted 

in casing 290 of the dispenser 292. The worm 283 is 
manually rotated by means of handwheel 294 which has 
a hand grip member 296. The worm 288 meshes with 
gear 293 mounted on shaft 380 which is rotatably 
mounted in bearings 30, 393. The shaft 309 also car 
ries gear 392 which meshes with the teeth 384 forming 
a gear rack on the piston 256. The gear reduction pro 
vided by the worm gear drive permits the piston to be 
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driven up and down with the application of only a small 
force on the handwheel. 

It will also be noted that a dial plate 306 is mounted 
on the shaft 300 to provide for dispensing measured 
amounts of liquid. A magnifying lens 308 is provided 
to permit easy reading of the dial plate. The piate 306 
and a collar 307 secure the shaft 360 in place. 

FIG. 15 is another embodiment of drive means for 
the agitator shaft to mix the contents of the fluid reservoir 
319. This embodiment illustrates means for power driv 
ing of the agitator shaft 32 from beneath the reservoir. 
in the construction shown, the lower end of the agitator 
shaft 3:2 is secured to connector 320 by means of pin 
33. The connector shaft 321 is in turn fixed to element 
323 of flexible coupling 322. The second element 325 of 
the flexible coupling is secured to the end of drive shaft 
324. The shaft 324 is rotatably mounted in bearings 
326, 328 which are supported in a housing 330. A 
sprocket 332 is carried on the lower end of the shaft 324 
and is driven by a chain 334. The chain 334 may be 
driven by any suitable power means and may be inter 
connected to a number of different drive sprockets to 
simultaneously drive a series of dispensers. This drive 
construction may be conveniently used in the turntable 
structure shown in FIG. 1. 

Having thus described my invention, I claim: 
1. Mixing and dispensing apparatus comprising a plu 

rality of liquid dispensers; means for positioning a se 
lected one of the dispensers in dispensing relationship to 
a container; each of said liquid dispensers including liq 
uid storage meals; means defining a liquid metering cham 
ber in fluid communication with said storage means; an 
outlet for said metering chamber; a piston inlet for said 
metering chamber, a piston slidably extending through 
said piston inlet, sealing means in said piston inlet in seal 
ing engagement with the piston to seal the piston inlet 
during piston movement, said piston being spaced from 
the surface of the metering chamber; a gear rack opera 
tively connected to the piston; manually rotatable gear 
means in engagement with the gear rack to reciprocate 
the piston; index means including an indicator element 
connected to the gear means for rotation therewith to in 
dicate the annount of liquid to be dispensed from the 
metering chamber to permit the dispensing of a selected 
amount of liquid; the piston being operable on one stroke 
to draw a selected amount of liquid into the liquid meter 
ing chamber from the liquid storage means and operable 
on the reverse stroke to dispense the selected amount of 
liquid from the metering chamber through the metering 
chamber outlet; and valve meat is to close the metering 
chainber outlet during filling of the metering chamber and 
operable to block communication between the metering 
chamber and storage means during dispensing from the 
ninetering chamber. 

2. Mixing and dispensing apparatus comprising a plu 
rality of liquid disperasers; means for positioning a selected 
one of the dispensers in dispensing relationship to a con 
tainer; each of said liquid dispensers including liquid stor 
age means; means defining a liquid metering chamber in 
fiuid communication with said storage means; an outlet 
for said metering chamber; check valve means releasably 
closing said outlet; a piston inlet for said metering 
chamber, a piston slidably extending through said piston 
inlet, Sealing means in said piston inlet in Sealing engage 
ment with the piston to Seal the piston inlet during piston 
movement, said piston being spaced from the surface of 
the metering chamber; a gear rack operatively connected 
to the piston; manually rotatable gear means in engage 
ment with the gear rack to reciprocate the piston; index 
means including an indicator element connected to the 
gear means for rotation therewith to indicate the amount 
of liquid to be dispensed from the metering chamber to 
permit the dispensing of a selected amount of liquid; the 
piston being operable on one stroke to draw a selected 
amount of liquid into the metering chamber from the 
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liquid storage means and operable on the reverse stroke 
to dispense the selected amount of liquid from the meter 
ing chamber and under a pressure sufficient to open the 
outlet check valve means to pass thereby and through the 
metering chamber outlet; and valve means to block com 
Emunication between the metering chamber and storage 
means during dispensing from the metering chamber. 

3. Mixing and dispensing apparatus comprising a base; 
a turntable rotatably mounted on the base; a plurality of 
liquid dispensers carried on the turntable; stop means for 
holding the turntabie against rotation; said stop means 
being releasable to permit rotation of the turntable for 
positioning a selected one of the dispensers in dispensing 
relationship to a container; each of the liquid dispensers 
including liquid storage means; means defining a liquid 
metering chamber in fluid communication with said stor 
age means; an outlet for said metering chamber; a piston 
inlet for said metering chamber, a piston slidably extend 
ing through said piston inlet, sealing means in said piston 
inlet in sealing engagement with the piston to seal the 
pistoa inlet during piston movement, said piston being 
spaced from the surface of the metering chamber; a gear 
rack operatively connected to the piston; manually rotat 
able gear means in engagement with the gear rack to re 
ciprocate the piston; index means including an indicator 
element connected to the gear means for rotation there 
with to indicate the amount of liquid to be dispensed from 
the metering chamber to permit the dispensing of a se 
lected amount of liquid; the piston being operable on one 
stroke to draw a selected amount of liquid into the liquid 
metering chamber from the liquid storage means and op 
erable on the reverse stroke to dispense the selected 
amount of liquid from the metering chamber through the 
metering chamber outlet; and valve means to close the 
metering chamber outlet during filling of the metering 
chamber and operable to block communication between 
the metering chamber and storage means during dispensing 
from metering chamber. 

4. Apparatus as claimed in claim 3 and further char 
acterized in that the stop means for the turntable com 
prises a reciprocal member operable to frictionally en 
gage the turntable; spring means urging said reciprocal 
member out of engagement with the turntable; and man 
ually operable means for selectively moving the recipro 
cal member into engagement with the turntable. 

5. A liquid dispenser comprising liquid storage means; 
means defining a liquid metering chamber in fiuid com 
munication with said storage means; an outlet for said 
metering chamber; a piston inlet for said inetering cham 
ber, a piston slidably extending through said piston inlet, 
sealing means in said piston inlet in sealing engagement 
with the piston to seal the piston inlet during piston move 
ment, said piston being spaced from the surface of the 

etering chamber; a gear rack operatively connected to 
the piston; manually rotatabie gear means in engagement 
with the gear rack to reciprocate the piston; index means 
including an indicator element connected to the gear means 
for rotation therewith to indicate the amount of liquid to 
be dispensed from the metering chamber to permit the dis 
pensing of a selected amount of liquid; the piston being 
operable on one stroke to draw a selected amount of liquid 
into the metering chamber from the liquid storage means 
and operable on the reverse stroke to dispense the selected 
amount of liquid from the metering chamber through the 
metering chamber outlet; and valve means to close the 
metering chamber outlet during filling of the metering 
chamber aid operabie to block communication between 
the metering chamber and storage means during dispens 
ing from the metering chamber. 

6. A liquid dispenser comprising liquid storage means; 
means defining a liquid metering chamber in fluid con 
munication with said storage means; an outlet for said 
metering chamber; check valve means in said outlet; a pis 
ton inlet for said metering chamber, a piston slidably ex 
tending through said piston inlet, sealing means in said 
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piston inlet in sealing engagement with the piston to seal 
the piston inlet during piston movement, said piston being 
spaced from the surface of the metering chamber; a gear 
rack operatively connected to the piston; manually rotat 
able gear means in engagement with the gear rack to 
reciprocate the piston; index means including an indica 
tor element connected to the gear means for rotation 
therewith to indicate the amount of liquid to be dispensed 
from the metering chamber to permit the dispensing of a 
selected amount of liquid; the piston being operable on 
one stroke to draw a selected amount of liquid into the 
metering chamber from the liquid storage means and op 
erable on the reverse stroke to dispense the selected 
amount of liquid from the metering chamber under Sufi 
cient pressure to open the check valve and pass through 
the metering chamber outlet; and valve means to block 
communication between the metering chamber and stor 
age means during the dispensing from the metering cham 
ber. 

7. A device as claimed in claim 6 and further charac 
terized in that the gear rack is an integral part of the 
piston. 

8. A dispenser as claimed in claim 6 and further char 
acterized in that said manually rotatable gear means in 
cludes a shaft carrying a gear in engagement with the gear 
rack; and manually rotatable worm gear drive means to 
rotate said shaft. 

9. A dispenser as claimed in claim 6 and further char 
acterized in that said manually rotatable gear means in 
cludes a shaft carrying a gear in engagement with the gear 
rack; said index means comprising an index plate releas 
ably secured to the shaft to normally rotate therewith; a 
fixed pointer to register with the index plate; said index 
plate being releasable at the termination of a dispensing 
stroke of the piston to establish a zero reference point in 
relation to the pointer. 

10. Mixing and dispensing apparatus comprising a plu 
rality of liquid dispensers; storage means for removably 
storing said dispensers; a support structure for positioning 
a selected one of the dispensers in dispensing relationship 
to a container; said support means including power mix 
ing means; each of said liquid dispensers including liquid 
storage means; agitator means in the storage means; and 
connector means for removably securing the agitator 
means to the power mixing means of the support structure; 
eans defining a liquid metering chamber in fluid com 

munication with said storage means; an outlet for said 
metering chamber; a piston inlet for said metering cham 
ber, a piston slidably extending through said piston inlet, 
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Sealing means in said piston inlet in sealing engagement 
with the piston to seal the piston inlet during piston 
movement, said piston being spaced from the surface of 
the metering chamber; a gear rack operatively connected 
to the piston; manually rotatable gear means in engage 
ment with the gear rack to reciprocate the piston; index 
means including an indicator element connected to the 
gear means for rotation therewith to indicate the amount 
of liquid to be dispensed from the metering chamber to 
permit the dispensing of a selected amount of liquid; the 
piston being operable on one stroke to draw a selected 
amount of liquid into the liquid metering chamber from 
the liquid storage means and operable on the reverse stroke 
to dispense the selected amounts of liquid from the meter 
ing chamber through the metering chamber outlet; and 
valve means to close the metering chamber outlet during 
the filling of the metering chamber and operable to block 
communication between the metering chamber and stor 
age means during dispensing from the metering chamber. 

11. A device as claimed in claim 10 and further char 
acterized in that said support structure includes means for 
notinting a plurality of dispensers therein; and an ad 
justable shelf structure positionable beneath each dispen 
Ser mounted therein to hold a container for receiving liq 
uid dispensed from the dispenser. 

12. A device as claimed in claim 10 and further char 
acterized in that said casing structure includes means for 
simultaneously mounting a plurality of dispensers therein; 
said power mixing means comprising a plurality of power 
driven shafts; an agitator shaft extending outwardly from 
each dispenser; and each of the power driven shafts and 
agitator shafts having mutually engageable connector ele 
ments for releasably connecting a power driven shaft to 
an agitator shaft. 
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