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3,122,272 
FLUID DISPENSER 

Lyle Marsh, 22867 Lake Shore Road, 
.Qt. Clair Shores, Mich. 

Filed Aug. 4, 19st), Ser. No. 47,488 
12 Claim. (Cl. 222-46) 

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 
consist of pigment mixed with su?icient liquid vehicle to 
form a ?owable 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, cumbersomeness, and cost. In addition, there 
have been certain problems inherent in paint mixing which 
have been dif?cult 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 speci?c colorant. For example, the 
device should be able to dispense as little as 1/500 of an 
ounce or as much as 8 ounces, depending upon the re 
quirements of the particular paint being formulated. Ad 
ditionally, the dispenser should be of rugged and long-last 

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 
iined amounts to produce a total predetermined quantity 

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

liquid dispensing pump for the dispensing apparatus which 
will 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 tie invention is to provide, in one 
embodiment, a plurality of such pumps mounted on a 
rotatable turntable provided with locking means whereby 
the ditferent 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 
speci?cation wherein like reference characters designate 
corresponding parts in the several views. 

In the drawings: 
FIG. 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; 
FIG. 3 is a top plan view of the pump shown in FlG. 2 

with parts broken away; 
FIG. 4 is a partial side elevational view of the pump 

of FIG. 2; 
FIG. 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 

valve 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 
or" the rotatable turntable; 

FIG. 9 is a sectional view taken substantially along 
line 9-9 in FIG. 7 looking in tr e direction of the arrows 
showing the frictional stop means for the turntable; 
FIG. 10 is an enlarged sectional view taken substan 

tially along line lil~lll of FIG. 8 looking 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 modi?ed version of the pump; 

FIG. 12 is a side elevational view in section of the 
modi?ed 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; 

FIG. 14 is a partial side elevational view of the FIG. 13 
pump embodiment taken substantially along the line 14—— 
14 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 1% comprises a base 12 upon which is mounted 
a rotatable turntable 14. The turntable 14 carries a plu 
rality of dispensing pumps 16 each of which has a liquid 
storage reservoir 18. The base 12 is provided with an 
adjustable shelf 26 to accommodate diiferent sized con 
tainers to collect the material dispensed from the pumps. 
Lock means 28 are provided on the base 12 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 14 is ?rst 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 16 is illustrated in FIGS. 2 

through 6. The pump comprises a housing 319 having a 
hollow upstanding cylindrical portion 32 which de?nes 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 ?uid reservoir 
cannister 13. A projection 19 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 38 which is removable to 

permit ?lling. 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 ?uid contents of the cannister. 
A handle 48 is secured to the upper end of the shaft 44 by 
means of a setscrew 513 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 ?rmly secure the cannister 
to the base. 
An outlet opening 58 is provided in the bottom wall 

61} of the cannister and registers with passageway 62 pro 
vided in the base. This opening is sealed by means of 
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an O-ring 64. The passageway 62 extends into commu 
nication with a bore 66 which is provided in the base 
beneath the cylindrical portion 32. 
A passageway 68 extends from the bore 6-5 at substan~ 

tially right angles to the passageway ‘52. A third passage 
way 719 extends from the bore 66 substantially in line with 
the passageway 62. A valve element 72 is provided in 
the bore 66 to direct ?ow of ?uid from the cannister 18 
through passageways 62, 65 and into the metering cham 
ber 74 and to simultaneously close off the outlet pas 
sageway '70. The valve element 72 has an alternate posi 
tion, shown in dotted lines, in which it directs the ?ow 
of ?uid 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 ?uid ?ow 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 member 
80 which lines the bore 66. 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 89 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 36 provided on 
the other end. The pin 86 additionally acts as a stop 
element to selectively position the ?ow notch 7d. As 
will be noted, a cut-out portion is provided in the casing 
forming bore 66 to form shoulders 88, 90. The pin 86 
abuts against one shoulder to hold the valve element in 
the position shown in FIG. 2 to permit dispensingifrom 
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 96 to 
position the valve element as shown in FIG. 2 to permit 
?ow of ?uid 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 98 
which is positioned in the metering chamber 74. Sealing 
ring 100 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 103. 
The piston 96 is formed from a tubular element which 

is enclosed at the bottom by means of a plug 1%. The 
plug 106 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 1-13 provided 
within the metering chamber. A hollow cap 105 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 11% are provided on one side of the piston 96 to 
form a gear rack. A pinion 112 is provided to mesh ' 
with the teeth 110. The gear 112 and teeth 11%) provide 
the means for raising and lowering the piston. The gear ' 
112 is carried on a shaft 114 which extends through an 
opening 116 provided in the sleeve 98. As will be seen 
in FIG. 2, the shaft 114 is carried in bearings 11%, 12d 
having ?anges 122, 124 which abut against the end of 
member 126. The shaft assembly is held against axial, 
movement at one end by the pinion 112 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 134 is se 
cured to the shaft by a setscrew 132. 
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 136 is provided 
with indicia on its face to permit measuring the amount 
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or" material dispensed as will be hereinafter more fully 
explained. 

In operation or" the pump, the valve member '72 is 
turned to the dotted line position as shown in FIG. 2 
thus blocking the output passageway '1’5') and establishing 5 
communication between met“ ing chamber 74 and 
the reservoir It“. The piston $5 is rai by means of 
the handwheel 13%, causing a vacuum to develop in the 
metering chamber. The vacuum draws material from the 
reservoir into the metering chamber. The amount of 
material drawn from the reservoir will depend upon how 
high the piston is raised. Wh--e it is es .‘ have 
the valve element 72 blocl; the output passageway durmg 
the ?lling of the metering chamber, it will be appreciated 
that this is not critical because this outlet is also blocked 
by check valve element llitl. W .en piston has ~ 
raised a predetermined dis ice to ?ll the meter' 4 
her to the deer. int, the valve element '72 is rotated 
to the full line po .011 shown in FIG. 2, thus blocking 
oil the passageway and establishing communication 
betwee the met 3g chamber and the outlet t 
way 7%‘. 
The handwhee 

ward-1y to force t: zipped i . - 

out through it ways es, 7%. As will be noted, the 25 
passageway '7 is n ' sally blocked by a checl: valve as 
sembly coo‘- . c a call valve element ‘ 

1432. Upon he a; _,.icarion of ?uid - ressure Jy downward 
movement of the piston, the ball ' ill over I 

force and move to the ouact of t 30 
pass rough the no: 

peuseo into a suitable container. 
The nozzle is constructed to pre‘. 

fluid alter a "7 operation. As m 
1316. 6, a seat is provided in ‘ 
nozzle. The 
of the suction 
moves to Close e outlet opening after 
reached the end of its stroke. The valve c 
vi ed W'ltil a short ‘y 143 adiacc 
seating surface l?tl, for 

to the major diatne of 

clearance to permit ball ball through the passagewax 

15$, creates tl e emcntio c 
of SLLl cient agnitude to 
passagewaj 2 towards 
quick shut-off flow from t 
to have the liquid drawn b 
outlet spout in order to comp-e 
temperature which may cause 
consequent dri wing ‘1 e t 
pensing opera€' 
drawn may be 
of the pass ' 

and ball 1 _ . ; 

nozzle a 

may be aided by r 
dispensing. 

w +' vs I 
Q Self/c1911 AS 

he or? boss ice 

(lOWIlSEI‘Oli?. 
The fluid is retaire 
periods either by 

the differential pressure cred“ 

. el or it may be by releasing ' r 

the high viscosity and t'- 70 
liquids d; 

l and also a considerable length 
or" time before enough air passes therethrough to equalize 
the pressure on both “es of the entrapped iluid. In 
the event that the is to be used for a thin liquid, the 75 

5:3 
spout may be inclined at a slight upward angle to retain 
?uid trapped therein. 
The nozzle 1454 is secured in opening 154 by means of 

a setscrew 156. A sealing ring T58 is provided to seal 
the nozzle and pump opening. 
The dial plate 13s is set at the zero point during manu 

facture of the pump by ?rst lowering the piston 96 to a 
point where the plug 196 touches boss 193. There will 
normally be some ?uid in the metering chamber 74% with 
the piston in position, however this ?uid is never 
dispensed because there is no dispensing pressure avail 
able. Therefore, the metering chamber may be consid 
ered to be empty when the iston is lowered. The dial 
plate, which is carried in hub member 16%}, may then be 
rotated on the handwheel hub to the zero position with 
reference to the pointer 13%. This is accomplished by 
loosening setscrew 162 to permit rotation of the hub 

about the reduced portion of the handwheel hub. 
‘When the dial plate has been set to zero, the setscrew 162 
is tightened and the instrument is ready for use. An ad 
v ‘ ge of this means or" setting the dial plate is that the 
tor ance of the piston (length and exact location of 
teeth) does not have to be to a high degree of accuracy. 

After the dial plate and piston are set to the zero posi 
tion, the amount of "- ' sensed is controlled by the 

the piston arsed during the ?lling of the cham 
te may be divided into desired units, 
actions thereof, permitting a simple 
no amount of material dispensed. 

As > ‘ioned, a plurality of pumps are 
mounts on ‘L ‘ This structure 

is best FIGS. 7 through 10. The base 12 com 
prises a 

- ll, do not form a 
o circle are joined together by two short 

lengths of straight arele iron The supports to, ‘u 

‘ are spaced Lrt by a sheet metal wall 17% which 
as entirely .earound and up to the straight sup 

A {late 3.72 is secured between the straight 
rnbers to complete the base. 
"i i ll 26 is detachably mounted on the 

‘ -. by means of either the upper bolts 174i or the 
lower bolts The heads of the bolts ?t into slots 1'78 
provided in the shelf 26. The sl if is mounted on either 
the 

or to be filled. As shown in FIG. 1, the shelf is 
. .oned on the lower set of bolts to hold a large con 

’ner 1:39. The shelf may be moved to the upper set of 
s as shown in dotted lines in 8 if a smaller con 

to be rotatable turntable 14 is mounted on the base 12 
1 in FTGS. 7, 8 and it). A turntable support 
within the base ‘12. The support comprises a 

.Jaced subcort member angle irons 132, 134 which 
wed to the underside 

rt member 164 as by welding. 
A 1.86 is then secured to and supported on the 

e A bearing assembly rotata 
_ ole l4. As shown in FIG. it’), 

bearing assembly ornprises an upper plate Ell, a 
lower plat ba bearings provided in annular 

of the plates lg't'l, $2 to give a fric 
.~ ion to the bearing structure. The lower plate 

has an inturned lip portion 2% to hold the assem 
Tbe lower plate is ?xedly secured to 

the support p e by means or" screws T37. The upper 
plate is secured to the underside of the turntable 14. by 
mcans of the screws 282. As will be a preciated, the 
turntable may consequently be rotated about an axis 
through the center or" the base 12. 
The turntable is locked in the desired position by means 

of the locking structure 23 shown in FIG. 9 The struc 
ture comprises a hollow hou lug member 294 which 
is secured to the upper circular support 164 as by weld 
ing. Openings are provided adjacent the lower end of the 

evi 

C 
11 
ll 
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housing 2th!) and also in the side wall 170 of the base to 
rotatably receive cylindrical member 2%. This member 
is supported by the housing 294- and is locked against 
axial movement by means of rings 2%, 2A}. A spring 212 
is provided between the ring 2118 and the housing 2% to 
permit a limited amount of axial movement of the mem 
ber 2%. An eccentric groove 2113 is provided in the 
periphery of the member 2% within the housing 2&4 
and acts as a cam. Abutting against the grooved por 
tion is a rod 216 which extends upwardly through an 
opening in the support member 164. The rod 216 is 
urged into abutment with the groove 214 by means of a 
spring 218 which is retained between the upper wall 212'!) 
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 216. The upper end of the rod 7116 is provided with 
a rubber cap 226 which acts as a stop member. 
The rotatable member 2% has two operative positions. 

It may be turned by means of handle 22% to position the 
rod 216 so that the cap 226 will abut against the under 
side of the turntable 14 as shown, or the member 296 
may be rotated to permit the rod 216 to be moved down 
wardly by spring 213 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 ill, 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 28 is then released permitting the turntable 14 
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 70 and provide communication between the 
pump metering chamber and the pump reservoir. The 
handwheel 134 is then turned until the pointer 133 is 
aligned with the amount of ?uid to be dispensed as in 
dicated on dial plate 136. 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 79. The handwheel is 
then rotated in the reverse direction, moving the piston 
96 downwardly to expel the metered amount of ?uid 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 23% 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 
stantially the same manner as the previously described 
dispenser 16 but are modi?ed structurally. 
As will be noted in FIG. 11, a plurality of dispensers 

234 are removably positioned on the shelf 23%. The 
shelf may be secured to any suitable support, such as a 
wall 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, 2.37, 239 and top 252. The casing is supported 
by means of risers 238 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 243. The plate 243 is insertable between 
the rods 24%}, 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 249, 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 246 and the 
lip 2:59. 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 
251% 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, ?led 
December 30, 1959. Partition walls may be provided in 
the casing 3-5 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 
253 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 modi?ed dispenser 234 is illustrated in FlG. 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 279. A spring-operated neoprene seal 275 
is provided to seal the piston and piston cylinder. Index 
plate 271 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 276 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 
278 which de?nes ?uid 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 

F168. 13 and 14. This embodiment is intended for use ' 
where it is desired to dispense larger quantities of ?uid 
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 of the dispenser 292. The worm 288 is 
manually rotated by means of handwheel 2% which has 
a hand grip member 296. The worm 28$ meshes with 
gear 2% mounted on shaft 3% which is rotatably 
mounted in bearings Sill, 3133. The shaft 309 also car 
ries gear 3492 which meshes with the teeth 3t'l4 forming 
a gear rack on the piston 286. 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. 

t 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 plate 306 
and a collar 307 secure the shaft 3% in place. 

FIG. 15 is another embodiment of drive means for 
the agitator shaft to mix the contents of the ?uid reservoir 
319. This embodiment illustrates means for power driv 
ing of the agitator shaft 312 from beneath the reservoir. 
In the construction shown, the lower end of the agitator 
shaft 312 is secured to connector 326 by means of pin 
313. The connector shaft 321 is in turn ?xed to element 
323 of ?exible coupling 322. The second element 325 of 
the ?exible 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 FY" . 1. 

Having thus described my invention, 1 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 means; means de?ning a liquid metering cham 
her 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 amount of liquid to be dispensed from the 
metering chamber to permit the dispensing of a selected 
amount or” 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 means to close the metering 
chamber outlet during ?lling of the metering chamber and 
operable to block communication between the metering 
chamber and storage means during dispensing from the 
metering chamber. 

2. Mixing and dispensing apparatus comp .g a plu 
rality of liquid dispensers; means for positioning a selected 
one or" the dispensers in dispensing relationship to a con 
tainer; each of said liquid dispensers including liquid stor 
age means; means de?ning a liquid metering chamber in 
?uid 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 
men’: 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 suf?cient to open the 
outlet check valve means to pass thereby and through the 
metering chamber outlet; and valve means to block com 
munication between the metering chamber and storage 
means during dispensing from the metening 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 turntable 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 de?ning a liquid 
metering chamber in ?uid 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 
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 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 metening 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 ?lling of the metering 
chamber and operable to block communication between 
the metering chamber and storage means during dispensing 
from the 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 de?ning a liquid meterin‘T chamber in ?uid com 
munication with said storage means; an outlet for said 
metering chamber; a piston inlet for said metering cham 
her, 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 
metering chamber; a gear rack operatively 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 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 
-etering chamber outlet; and valve means to close the 

metering chamber outlet during ?lling of the metering 
chamber operable 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; 
neans de?ning a liquid metering chamber in ?uid com 
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 suffi 
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 
her. 

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 clahued 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 
?xed 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 he power mixing means of the support structure; 
‘168.115 de?ning a liquid metering chamber in ?uid com 
munication with said storage means; an outlet for said 
metering chamber; a piston inlet for said metering cham 
her, a piston slidably extending through said piston inlet, 
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12 
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 ?lling 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 
mounting 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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