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AUTOMATC SANTARY APPARATUS FOR 
DISPENSING MEASURED QUANTITIES OF LIQUID 

Robert E. Corradini, Madison, N.J., and Leslie S. 
Lynch, Flushing, and Ottorino Bonomi, New 
York, N. Y., and G. Curtis Engel, Ridgewood, 
N. J.; said Lynch, said Bonomi, and said Engel 
assignors to said Corradini 
Application May 3, 1946, Serial No. 66,064 

(C. 226-46.4) 36 Claims. 

This invention relates to dispensing devices 
and has particular reference to dispensers for liquids. 
One object of the invention is to provide im 

proved means for dispensing liquids in highly 
Sanitary, uniform, rapid and efficient manner. 
The invention also embodies improvements on 

the devices of U. S. Letters Patents No. 2,081,650 
and 2,081,651 which are incorporated herein by reference. 
With the advent of homogenized milk, it is no 

longer essential but remains highly desirable to 
blow air through this liquid because its condi 
tion is thereby improved, although the agitation 
may be only an incidental factor. Thus We have 
discovered that the palatability of the milk is 
improved, and more important, its bacteria. 
count is markedly decreased, apparently by oxi 
dation. With liquids containing elements that 
tend to settle out, such as chocolate milk mix 
tures, tomato juice and the like, agitation is es 
Sential, and when performed by air, the other 
advantages mentioned are also obtained. Hence 
it is highly feasible to use the simple one-conduit 
preSSure-Suction air pump system of the above 
mentioned patents with a selector valve acting 
at Will to cause Suction to produce a flow of the 
liquid from a storage container to a drinking 
receptacle Such as a glass or paper cup. Where 
the latter consists of paper, we found that it 
tended to collapse under the suction and hence 
Ought to be in a suction chamber which should 
preferably be stationary. In other words, only 
lateral door means ought to be movable, especial 
ly if the chamber is associated in an improved 
manner With an automatic cup dispensing means 
to thus assure compactness, simplicity, durability and efficiency. 

It is therefore an object of the invention to 
provide a device of the nature set forth having 
improved means for realizing the advantages 
mentioned. In this regard, it will be noted that 
the chamber referred to is highly useful even 
if the liquid is caused to flow under pressure in 
Stead of by Suction, since various sources of con 
tamination are thus guarded against during the 
filling of the receptacle. 
Another object of the invention is to provide 

improved means sensitive to a film of milk on 
a wall of the chamber or on a portion adjacent 
to the seat to render the dispenser inoperative 
Whereby cleanliness can be assured. 

Heretofore automatic measuring means for the 
quantity of liquid dispensed have been of the 
Weight responsive type. But these have general 
ly had a considerable lag, and sometimes the 
Weight of the receptacle varied, so that measure 
ment Within Sufficiently close limits was unob 
tainable in commercial operation. 

It is therefore an object of the invention to 
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furnish improved means for measurement and 
control of the liquid dispenser; such means may 
be of a novel electrical capacitive type with the 
rapid, Swirling flow of the liquid preferably uni 
formly circularly distributed, or of a novel me 
chanical type responsive to the fall in the liquid 
head to vary the time period of the pump or the 
resistance or area of a fluid paSSage. 
Another object of the invention is the provi 

sion of a machine of the class alluded to hav 
ing improved means adapted for coin, push but 
ton or other intermittent operation, as distin 
guished from what may be termed continuous 
operation wherein the act of removing a filled 
receptacle automatically initiates another cycle 
of the machine, the improved means permitting 
the machine to be operated either Way by a rela 
tively simple change therein. 
Another object is to provide an improved con 

tinuously operating machine of the character 
described in which each cycle terminated with 
the chamber open for immediate removal of the filled receptacle. 
Another object is to furnish an improved con 

tinuously operative machine in which a Small 
or minute time interval occurs between the ter 
mination of the suction-filling condition and the 
opening of the chamber during which the single 
conduit pump system causes air to be blown into 
the liquid in the storage container. 
Another object of the invention is to provide 

improved means which is not only responsive to 
the presence of a receptacle, but to an accurate 
seating thereof in filling position to control the 
flow of liquid whereby the accuracy of the auto 
matic receptacle dispensing means may be 
checked; and a supplemental object is to fur 
nish means whereby a receptacle which is highly 
pliant in character is adapted to cause a positive 
and reliable indicator or control operation. 
Another object is to provide means so cor 

related that if the receptacle causes the liquid 
flow producing means to be inoperative, the 
mechanism for actuating the door means Will 
perform its cycle of operation to permit instant 
removal of the improperly Seated receptacle. 
Another object of the invention is to furnish 

a receptacle feeding means and a Seating means 
for receiving the receptacle in filling relation to 
a discharge port or in flow control position, or 
for both purposes, Wherein the different means 
are correlated in a novel manner, as by cooperat 
ing guides, to cause a reliable and rapid travel 
of the receptacle along its required path and 
preferably into a chamber, for instance, to lat 
erally enter the same. 
Another object of the invention is to pro 

vide improved means comprising a movable or 
tiltable receptacle Seat with a guide or liquid 
flow control element or both, where the guide 
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may serve as a chamber closure and the element may become operative by the tilting or other 
movement of the seat; the guide may cooperate 
with a lateral receptacle feeder or may serve to 
assure accurate seating of the receptacle or it 
may perform both these functions. 
Because certain sanitary codes require that 

every part of the apparatus contacted by milk 
must be shipped to a responsible bottling or can 
ning plant, to be sterilized before it can be used 
with another can of milk, difficulty was hereto 
fore encountered because each milk can had to have its individual metallic telescopic conduit 
and dispensing head or related elements, thus 
greatly increasing the cost of the device. 

It is therefore another object of the invention 
to furnish a discardable telescopic conduit of a 
paper-like or composition material, which is very 
cheap in construction, involving very simple seal 
ing joints, and being so associated with the milk 
container or its locked cover as to render it 
difficult to adulterate the milk, and being so cor 
related with the milk dispenser or its suction 
chamber as to be capable of discharging directly 
into the drinking receptacle and to be sealed in 
an air tight manner with the chamber. 
Another object of the invention is the pro 

vision of an improved receptacle dispenser com 
prising a plurality of Sections for stacks of the 
receptacles which are shifted to successively 
come into operative relation to a receptacle feed 
er only after exhaustion of a stack; if the shift 
of a section occurs in a series of steps during the 
corresponding dispensing of a plurality of re 
ceptacles, the invention provides a novel corre 
lation of parts whereby the feeder has a reserve 
of receptacles for the interim. 
Another object of the invention is to furnish 

improved means for a novel Succession or cycle 
of steps of liquid and receptacle dispensing 
means, with the provision of novel mechanical 
structures that are Simple, compact, durable, re 
liable and efficient in use. 
Other objects and advantages of the inven 

tion will become apparent as the specification 
proceeds. 
With the aforesaid objects in view, the inven 

tion comprises the novel features, combinations 
and arrangements of parts hereinafter described 
in their preferred embodiments, pointed out in 
the subjoined claims, and illustrated in the an 
nexed drawing, wherein like parts are desig 

out the several views. 
In the drawing: 
Figure 1 is a fragmentary view in side eleva 

tion, with parts in section showing an apparatus 
embodying the invention, with the front door 
open and parts shown in different positions in 
dot-dash lines. - Fig. 2 is a fragmentary vertical approxi 
mately central sectional view of the apparatus, 
with the front door open. Fig. 3 is a fragmentary top plan view of the ap 
paratus with parts removed and the front door 
closed. Fig. 4 is a fragmentary view in end elevation of 
the apparatus, with parts omitted. 

Fig. 5 is a fragmentary view in side elevation of 
a front door actuating structure in position for 
moving the same to inward Sealing relation. 

Fig. 6 is a fragmentary enlarged top plan 
view as seen approximately on line 6-6 of Fig. 2 
of cup stack changing structure at one end of its 
path of operation. 

4. 
Fig. 6A is a bottom plan view of the structure 

of Fig. 6 in a different position in the absence of 
a stack of cups. Fig. 7 is a fragmentary sectional view on line 

Fig. 8 is a fragmentary sectional view on line 
8-8 of Fig. 6A. Fig. 9 is a fragmentary view with certain parts 
in section of certain details of a cup dispenser 

10 structure. Fig. 10 is a bottom plan view of a cup stack 
holder. w Figs. 11, 12, and 13 are fragmentary views 
partly in elevation and partly in section show 

15 ing certain cam switches in positions correspond 
ing to that of Figs. 1 and 2. 

Fig. 14 is an enlarged detail view of a milk can 
dispenser tube. 

Fig 15 is an enlarged fragmentary sectional 
view of seating and locking structure at the 
upper end of the dispenser tube. 

Fig. 16 is an enlarged perspective view of the 
locking device of Fig. 15. 

Figs. 17 and 18 are horizontal sectional views 
5 of the cup filling chamber with a cup test switch 

in different positions according as the rear door 
is in closed or open position. 

Fig. 19 is a view in side elevation of a com 
bined agitation and liquid level control, as seen 
on line 19-9 of Fig. 3. - Fig. 20 is a top plan view thereof with parts 
omitted. Fig. 21 is a sectional view taken on line 2-2. 
of Fig. 20, with a different position of one of the 
parts shown in dot-dash lines. Fig. 22 is an enlarged fragmentary view as seen 
on line 22-22 of Fig. 19. 

Fig. 23 is a schematic view of the circuit with 
certain Switches in position for causing filling of 

40 liquid into a cup. Fig. 24 is a cycle diagram of the operation of 
the apparatus. 
The advantages of the invention as here out 

lined are best realized when all of its features and 
instrumentalities are combined, but useful em 
bodiments may be produced involving less than 
the whole. It will be obvious to those skilled in the art to 
which the in Veration appertains, that the same 
may be incorporated in several different con 
Structions. The accompanying drawing there 
fore, is submitted merely as showing a preferred 
exemplification of the invention. 
Referring in detail to the drawing, 10 denotes 

an apparatus embodying the invention. The 
same comprises any suitable frame work includ 
ing a base plate f l from which extends upwardly 
a front wall 2 and a pair of spaced, vertical walls 
3, 4 at right angles to the front wall and spaced 
rearwardly thereof. Between the latter and the 
front wall is a stationary cup receiving chamber 
f5 fixedly mounted at f6 on the base plate , this 
chamber being in alinement with the space de 
fined between the walls f3, 14. At its front and 

65 rear, the chamber 15 is adapted to be wholly 
opened respectively at 7 and 18, the chamber 
being otherwise closed. For closing these open 
ings, doors 9 and 20 are provided. Since the 
front door 9 is swing able about a pivot, as here 
inafter described, this door is curved like a seg 
ment of a -cylinder whose axis is at said pivot, and 
the Qpening it defines a surface correspondingly 
curved for accurately seating the front door in 
closed position. To 9pen the front door, the 
'same is SWung to a position at least partially 

20 

30 

50 

55 

60 

70 

75 
  



2,654,517 5 
above the chamber 5 for free access of one's 
hand to the liquid filled cup seated therein. To 
accommodate the door 9, the front wall f2 is 
formed with an arcuate outwardly projecting 
track-like section f 2d, having an opening 2 per 
mitting full and free access into the chamber 5. 
To permit visibility of the contents of the cham 
ber, the front door may have a generally rec 
tangular frame 22 suitably carrying a transpar 
ent plate 23 of plastic or glass. To assure Sub 
stantially gas-tight sealing of the opening 7, the 
front door may have a suitable liner 24 of cush 
ioning material such as rubber continuously, per 
manently adhesively or otherwise connected to the 
frame 22 at its rear face to form a uniform 
gasket between the door and the chamber When 
the former is in closed position. To prevent wear 
of the gasket 24 against the seating surface at 
the opening 7, the door 9 is adapted for radial 
movement away from the Seat While it is in no 
tion, and toward the seat to clamp the gasket 
when the front door is in closing position. 
Therefore, the front door is shown spaced from 
the seat at 7 in open position. The means by 
which these radial movements are accomplished 
is described hereinafter. 
The rear door 20 has a fixed pivotal mounting 

at 25 a little below its bottom edge, on the cham 
ber Supporting portion 6, this pivotal axis being 
in the plane of the door and parallel to the axis 3. 
of the front door 9 and to the plane of the rear 
opening 8 of the chamber 5. At its front side, 
the rear door is continuously marginally under 
cut to receive a packing or cushioning element 26 
adhesively or otherwise permanently secured 
thereto whereby this door seats in a gas tight 
manner on the surface at the opening 8. Ac 
cordingly, When the front and rear doors are 
closed, the chamber 5 is adapted to maintain a 
Suitable partial vacuum therein, hereinafter re 
ferred to as a gaseous suction condition, for the 
Suction filling of liquid into a cup disposed in the 
chamber. The means for Swinging the door to 
the closed dot-dash line position and powerfully 
to closed sealing position are described herein 
after. 
Also provided in the chamber 5 is a seating 

member 27 for a cup or other receptacle 28. This 
Seating member is adapted to embrace the cup 
against lateral movement. In consequence it may 
be formed as a ring of tapered or angular form in 
CrOSS Section, as shown. The seat is angularly 
movable preferably with the rear door 20, and is 
therefore permanently secured to that door, de 
sirably at right angles thereto. Acting in con 
junction with the door 20 and the cup seat 27 is a 
track or concave guide element 29 at an angle 
thereto. The guide extends from an upper por 
tion of the rear door downwardly and forwardly 
into the seating member 27. The arrangement is 
further indicated in that when the rear door is 
swung Open to an upwardly rearwardly inclined 
position, at an angle of about 45 degrees, a cup 
dropped on the door slides down the guide or 
chute 29 into the seating member 27, and when 
the door is righted to closed position, the seat 
ing member becoming horizontal, the cup is posi 
tioned in vertical generally central relation to the 
chamber 5 for the liquid filling operation. This 
construction permits the rear end of the cham 
ber 5 and its opening 8 to be made narrower 
than the corresponding parts at the front of the 
chamber. The cup seating and guide portions 
27, 29 are spaced above the bottom Wall 30 of the 
chamber for adequate clearance. Secured in the 

10 

20 

2 5 

3 5 

40 

50 

55 

60 

65 

70 

75 

6 
bottom Wall 30 of the chamber in insulated re 
lation thereto is a plurality of spaced electrodes 
3, disposed below the cup seating member. If 
any liquid Spills Over onto the bottom wall it 
forms a circuit between the electrodes serving 
to indicate the untidy condition to the operator. 

For indicating the presence of a properly seated 
cup 28, a feeler switch 32 may comprise a feeler 
finger or pin 33 slidably fitted in the rear door 20 
in Such Snug relation thereto as to avoid any 
substantial leakage of gas with respect to the 
closed chamber 5. This pin is radial to the 
seating member 27 and is adapted to press in 
Wardly on a cup 28 adjacent to the bottom there 
of. If the cup is made of paper, and hence col 
lapsible, it nevertheless possesses a fair degree of 
stiffness at its bottom, and the bottom portion of 
the cup is buttressed by the annularly engaging 
seating member 27. A highly advantageous as 
sociation of parts thus arises. When the rear 
door is in open cup guiding position, the feeler 
pin is normally retracted as in Fig. 18 so as not to 
form an obstruction in the path of the cup. After 
the latter has engaged in the seating member 
27, and as the rear door swings toward closed 
position, as in Fig. 17, the feeler pin is advanced 
yieldingly until it contacts the cup, whereupon 
further advance is prevented at a given indicator 
position. If there is no cup present, or if the cup 
is improperly seated, the pin continues its ad 
Vance to a Second indicator position; electrical 
indicator means are provided responsive to each 
of these positions. 
The feeler pin 33 may have a head 34 to which 

is connected by any suitable lost motion pivotal 
connection at 35 a lever 36 having a fixed pivot 
37 carried by the door 20. The connection at 35 
may include a pin and a slot or fork in the lever. 
Responsive to the latter is a switch 38 mounted 
On a side of the chamber 5 in stationary rela 
tion thereto. This switch may include spaced 
contacts 39, 40. A reciprocatory switch member 
4 may move between these contacts to engage 
One or the other thereof. This switch may be 
insulatingly engaged with the free-end portion 
of a strip Spring 42 fixedly mounted at its other 
end. The free end portion of the strip spring 
lies in the path of the head 43 of the lever 36. 
Normally the Switch member 4 is moved by the 
Spring 42 to engage contact 40, but when the 
head 43 deflects the spring, the switch member 
& engages contact 39. Opposing the spring 42 is 
a Substantially Weaker strip spring 44 mounted at 
One end on the door 20, its other end bearing on 
the head 34 to serve to retract the pin 33. When 
the rear door 20 Swings away from the main sec 
tion of the chamber 5, the lever 36 releases the 
SWitch 38, and the spring 44 retracts the feeler 
pin 33. When the rear door swings to closed posi 
tion, the lever 36 abuts the switch spring 42 
which overcomes the spring 44 to advance the 
feeler pin. When the latter is stopped by the cup 
28, the pressure on the lever 36 causes it to de 
fiect the Spring 42 for causing engagement be 
tween contacts 39, if. If no cup is present, the 
feeler pin continues to advance, and the lever 
merely Swings without deflecting spring 42 so 
that the Switch contacts 49, 4 remain interen 
gaged. The Switch elements may be insulated in 
any feasible manner. The operation of the feeler 
Switch device 32 will be described in connection 
With the circuit diagram hereinafter referred to. 
The top wall 45 of the chamber 5 is provided 

with a liquid discharge port or opening 46 which 
is coaxial with the annular seating member 27 
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the liquid flow is:central, reducing swirls, 
waves, and the like ?toa.minimum. Due to the: 
momefittiiii of the stream, the surface of the ris 
ing liquid:iri: the écupi will form a slight central 
coacavity;or: cone; and the latter will be quite: 
evieri circularly avoiding any tendency Ito' cause 
overflow... and ifacilitating, measuremerat. . of: the 
liguidi level by: electricali capacitance: means: 
hereinafter described. A conduit 47 may inter 
cónimuricate the chamber 5 with a liquid-con- 10t 
tairief:48 edisposed, preferably below the base.cf. 
This cónduit may have an end portion provided 
with aai'annular flange? 49 adapted to seat on a 
riaggasket 50 set into an annular recess 5F icon 
centrict with the opening; the extreme end of the 
condit entering the openingéA6 and preferably 
extefidiig slightly thierebeyond so that the liquid 
shall nét contact the wall of the chamber 5 at any point. Ašlocking device 52 serves to releas 
ablyldick the conduit to the chamber and to press 
the flange 49 into snug; sealing engagement 
with the chamber at the gasket 56. The device 
52*may include a lever 53 having at one end an 
open ring portion 53 adapted to laterally receive 
the iconduit 4 and to seat on the flange 49 there 
of. At its other end the lever may have an up 
turned ’ear 55'on which is pivotally mounted at 56 avertically disposed cam57 having an angular 
fingerpiece 58. Intermediate of the ends of the 
lever, the same is connected at 59 to the cham 
bértop wall by means so loosely related as to per 
mitmovement of the lever in a vertical plane and 
in a horizontal plane. The connection 59 may 
consist in a screw having sufficient clearance 
with its hole in the lever to permit the requisite' 
lost motion engagement. Accordingly, the lever 
53 can swing around the screw so that the open 
ring portion 54 may receive and release the con 
dit 4f and the cam 57 is angularly movable so 
that when the finger 58 is upright, the cam 57 
extends below the bottom of the lever 53 and 
rides on the top wall 45°of the chamber to tilt 
the lever-and-cause the portion'54 to bear down 
on the flange 49 for the sealing engagement. The 
cam friction" in this seating on the top wall 45: 
will retain the device 52 in locked position. If 
the cam is turned to bring the finger piece 58 
horizontal, the downward pressure of the portion 
54 on the flange 49 is relieved, the lever tilting, 
frictional engagement is avoided, and the lever 53-may be freely swung so that its portion 54 dis 
engages the conduit 47 ° and the flange 49 and 

emits removal and replacement of the conduit 
4. If a suction cóndition is utilized to cause liquid 
to flow from container 48through conduit 47 and 
thence into the cup 28; a 'suction conduit 60°is' provided; leading through any suitable air filter 
6f and being connected at 62 to the top wall 45 
to communicate with the chamber 5 and create 
therein a suction communicable through the con 
duit 47 with the liquid container 48 for drawing: 
liquid through the conduit to fill the cup 28. The 
top wall 45 is spaced well above the cup, and the leti sufficiently high so that any liquid 
froth that may form as the cup fills up shall 
not be accidentally drawn into the suction con 
duit, so that the cleanliness of the latter may be 
maintained: The conduit 47 'also terminates well 
above the cup 28'so as not to interfere with the 
latter when the same is being raised from its 
seat 27 and removed from the chamber. No part of the mouthportion of the cup is in contact with 
any section of the chamber, whereby sanitary 
conditions are preserved. The chamber 5 is 
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8. 
therefore so proportioned relative to the size and, 
shape of the cup: used as to permit these condi 
tions itó be maintainied 
T6 automatically gage the maximum desired 

liquid-level in the cup 28, an electrical capacit 
tance: means may be provided in the chamber 5: 
sensitive to the liquid in the cup. Such means' 
may be-in-accordance with principles of devices: 
and circuits. Sugh as those disclosed in U. S. Pat: 
ents-Nos. 1701,975, 1,708,073. and 2,094,351, whereaf. 
by-an iradicator or control is: operated at a cér 
tain volume orilevel of a liquid, for cutting off 
furtherflöw of liquid or for other purposes. Ac 
cording to the present invention two electrically. 
c6nductive plates: Stich as condenser plates 63 are: 
disposed; along the track or groove portion 29tso" 
as to cover substantially the entire area, thereof. 
above the 3 and in spaced relation thereto 
These plates are spaced fromšeach other; along: 
the icénter of the track and they may serve as: 
as non-frictional facing. for the latter. These: 
plates:may be-insulated from the adjacent parts 
20, 29 or the latteriniay...be electrically non-con 
ductives material.. Suitably insulated conductor. 
wirec:64 may connect these plates into a circuit' 
through openings in the rear door which open 
ings may be sealed closed. A feature of this de 
vice is that both plates 63 lie at 'one-side of the 
cup instead of at , opposite faces thereof, to per 
mit the operator. to easily'grasp and remove the: 
filled cup. . The plates-lie-close to the cup and 
have the maximum possible: area to obtain the: 
desired sensitivity. By this construction, as the 
liquid rises, the dielectric-at or between the plates 
63 changes until there is sufficient-capacitance 
to produces the requisite electrical energy for 
causing: the flow of liquid to be cut off with great 
piecision. The liquid cutoff means are described 
hereinafter: - The liquid container 48; in the case of milk is 
formed as a large metal can having a neck 65 for 
receiving a cover 66. The latter may have its 
central depressed section 67 formed with an ec 
cen raised portion or boss 68'having an open 
ing:69 in which is suitably fitted a rubber ring or 
bushing 70 which may be externally annularly 
grooved to engagešthe edge of the hole. The con 
duit, 47 extends slidably through the bushing of 
and is sealed:thereby to the container, 48. This 
conduitsis: preferably, telescopic: and includes: a 
supplemental sectional in which the main sec 
tion: 4 is sleeved. The section:7 may be: cut off 
at its lower ends at an angles to maintain full 
coranit}rnication with the liquid in the can. It is 
sealingly engaged with the section 47 by a rubber. tube or coupling:72 which may be of initially uni 
form; or varying diameter. A tube of uniform' 
diameter Stifiées-to-grip both conduit sections 47 
and if, and since theisection 7 is of relatively 
greater: diameter; the coupling is held thereon 
more strongly, while the smaller section 47 is 
adapted-for-slidiagnosvement relative to the cou 
pling; The latter is protéetively 'enclosed in the: 
can and is of course larger than the opening in 

: the using: so that the coupling cannot be "re 
moved therethrough: At its upper end, the con 
duit 47 is provided with a goose neck or U curve 
73 whereby the conduit may extend upwardly 
alóngside the chamber 5 to clear the rear door 

: 29 and aline with liquid discharge opening 46. 
in the top wall 45? w The curved portion is adapted, 
to readily pass through an opening 73d in the 
base plate ff. The flange 49 may be inexpen 
sively formed as a grommet, with a flange or 
cöIlar T4 Snugly engaged around the conduit in 
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air sealed relation thereto. When the conduit 
is collapsed, the curved part 73 lies protectively 
within the cover 66 as shown in dot-dash lines in 
Fig. 1. It may be enclosed in a sanitary manner 
by a secondary cover 75. The neck 65 may carry 
a bracket 76 to which the covers 66, 75 may be 
individually or collectively locked in any Suit 
able releasable manner at 77. The can 48 and its 
associated parts is shipped in thoroughly steri 
lized condition, and at its destination, the cover 
75 is removed whereupon the conduit is pulled 
upward and locked to the chamber 5. Adultera 
tion of the milk is not possible, since breaking of 
the seal and lock for the cover 66 is prohibited. 
Should water be poured into the compartment 67 
of the cover, the raised boss 68 is a safeguard, and 
if the water level is higher than the boss, the 
sealing bushing 70 will prevent leakage into the 
can 48. If the conduit section 7 should be C0m 
pletely withdrawn for pouring water through the 
bushing, this tube cannot be reinserted into the 
rubber coupling 2, which with its conduit Section 
7 will fall laterally out of line with the bushing 
70. Thus means are provided to make it difficult 
to attempt to adulterate the milk. After the 
milk in the can has been consumed, the conduit 
or part thereof may be discarded and the can 
returned to the milk plant to be sterilized and refilled. 
By the provision of a discardable conduit 4, , 

considerable expense and trouble are avoided, 
since otherwise each can would require a tele 
scopic conduit of relatively costly permanent na 
ture, with parts subject to loSS or to breakage 
or distortion. The conduit may be made of any 
cheap material such as a paper-like Substance. 
For instance, each of the sections 47 and may 
be made of paper helically wound and adhesively 
united in a well-known manner to form tubes 
which may be finally coated with a Waterproof 
adhesive, varnish or plastic to form as Smooth 
a surface as possible. In making the curved 
portion 73, that portion of a straight tube may 
be wetted to soften it and then forced onto a 
curved mandrel, upon which it may be dried by 
the application of heat while pressure is applied 
by an external die to compress and Smooth out 
the Wrinkles formed in bending the tube. Before 
the tube is wholly dry, the mandrel and die are 
removed, after which the tube dries completely 
for a permanent rigid set of the curved portion. 
Now the grommet 49, 74 may be forced in place. 
Before or after application of the gronmet the 
tube 4 may be coated with a Waterproofing ma 
terial mentioned which tends to adhesively seal 
the gromnet to the tube and Smooths out the 
irregularities especially in the curved portion to 
minimize friction and hence turbulence of the 
liquid flow, permitting a relatively Substantial 
flow velocity without undue irregular distortion 
of the liquid level in the cup 28. 
The conduit 6) is connected to a Source of al 

ternating Suction and preSSure comprising a 
pump 89 direct-connected to its driving motor 8 
mounted on a Support 82 fixed on the base plate 

to form a single-conduit pressure-Suction air 
pump system. The pump may be of any rotary 
positive pressure type such as shown in Pat. No. 
2,081,650 previously referred to, having intake 
and outlet conduits 24, 83 connected to a solenoid 
operated reversing valve such as shown in that 
patent, and having an air filter similarly associ 
ated therewith. For convenience, the valve de 
vice is herein illustrated as having a cylindrical 
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carrying axially spaced disc valves 87, 88. As 
shown, the valve unit is downwardly retracted 
by an external expansion coil spring 89 acting 
between the valve casing and a head on the valve 
stem, the valves 87, 88 being in such position that 
communication is established only between the 
conduit 50 and the pressure passage 83. When a 
Solenoid 9), in an extension 9id of the valve 
Casing, is energized, the valve unit is upWardly 
moved against the force of the spring 89, cutting 
off the conduit 60 from the pressure passage 83 
and connecting it to the suction passage 84. In 
this pressure position of the valve unit, air may 
leak in around the upper part of the valve stem 
through the casing extension 90a, which may have 
a bleeder hole or may be skeletonized to supply 
air for the pump and when the valve unit is in 
Suction position, air pressure may leak out about 
the lower part of the valve stem to permit the 
Suction to be maintained. The circuit for the 
Solenoid is described hereinafter. In the conduit 
60 there may be any suitable bleeder valve de 
Vice 9 which may include a needle point valve 
(not shown) settable by a screw 92 to adjust a 
fine bleeder opening 93 whereby the maximum 
preSSure and Suction may be given an approxi 
mate adjustment. When filling of the cup 28 is 
to begin, the valve unit is in suction position, 
whereby the pump 80 creates a suction in the 
chamber 5. As soon as the cup has been filled, 
as determined for example, by the electrical 
capacitance means 63, the Solenoid spring moves 
the valve unit to pressure condition, whereby the 
flow of milk instantly ceases, any surplus milk in 
Conduit 4 being caused to return to the can 48, 
and as the front door f 9 opens for removal of the 
cup, the pressure causes an outward cleansing 
puff of air. When the doors 9, 20 are closed, 
the air pressure flows through the conduit 47, 7 
to bubble up through the liquid or milk in the 
can A8 for agitating the same and assuring an 
even distribution of particles or ingredients 
which tend to separate out. Such agitation may 
thus occur before or after a cup 28 is filled, and 
may also occur in both instances, while the cham 
ber 5 remains closed. A single conduit is thus 
utilized for both suction filling and pressure agi 
tation. The latter phase will be further discussed 
hereinafter. - 

The structure thus far described may operate 
according to different cycles which may be termed 

The intermit tent cycle may be initiated manually by a simple 
or coin operated switch, with both doors 9, 20 
closed and a cup 28 in operative position in the 
chamber 5. The latter is subject to suction and 
the cup is filled, whereupon the front door opens. 
Whenever the operator removes the cup, the rear 
door opens to receive another cup, and during or 
preferably before the rear door closes, the front 
door closes, completing the cycle. The contin 
uous cycle is different in that the filling of the 
Cup is initiated automatically and when the cup is 
full, the front door automatically opens. This 
condition of the apparatus marks the beginning 
of the continuous cycle, and the apparatus may 
remain in this condition as long as desired. Upon 
removal of the filled cup, the front door 9 closes, 
the rear door 2 opens to receive another cup, 
and ther closes, and the cup is filled, whereupon 
the front door opens, completing the cycle. In 
the intermittent cycle, agitation of milk by the 
air pressure occurs automatically at regular in 
tervals while the chamber is closed. In the con valve casing 35 having a central valve stem 86 75 tinuous cycle, the agitation occurs during a frac 
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tion of a minute after the cup has been filled 
and before the front door is opened for which 
reason the opening of the front door is suitably 
retarded. Since the continuous cycle contem 
plates a virtually continuous use of the apparatus, 
ample agitation Will occur. 
Certain devices and mechanism for causing the 

operations mentioned will now be described, fol 
lowed by a description of the electrical circuit. 
The frame walls 3, 4 carry a main drive shaft 
95 suitably journaled therein, and rotated by 
any suitable source of power such as an electrical 
notor indicated in the circuit drawing. The 
shaft has fixed thereon identical cams 96, one 
adjacent to each wall and outside of the frame. 
The cam rotates counter-clockwise and is shaped 
to cause rapid opening of the front door and to 
cause it to remain open, all in proper timed re 
lation in the cycle, the door closing gravitation 
ally, with its Weight being continuously carried 
by the cam. Also journaled in the Walls 3, 4 is 
countershaft 9 carrying identical telescopic arms 
98 that support the front door 9. The shaft 97 
may be stationary or rockable, and constitutes a 
pivotal support for the arms, the latter being dis 
posed at opposite sides of the door for a Well-bal 
anced support thereof. Each arm 98 may include 
a main section 99 having a follower roller fog for 
the can 96. The latter may have a rapid rise 0. 
for opening the door, a dwell fo2 to keep the door 
Open, and a dwell 93 to support the door closed. 
Each arm 98 has a companion arm section 4 
extending along and slidable with relation to the 
Section 99 by the provision of pin 05, on the lat 
ter engaging in slots 7 of the slidable section. 
The latter carries a pin 08 connected by a ten 
Sion coil spring 09 with the pin G5, thus tend 
ing to elongate the arm to move the front door 9 
away from its seat at the opening of the cham 
ber 5. At its front end portion, the arm section 
is enlarged to provide a seating engagement with 
the door 9, including three open ended slots 0 
for engaging corresponding pins spaced length 
wise of the door. One of these pins is cen 
tral to the door, and is engaged in the central slot 
and the other lateral pins 2 are engaged in the 
other slots. For releasably locking the door to the 
arm section f(4, the latter may have a latch lever 
f 3 centrally slotted at f4 to receive a pivot and 
guide pin fl5 on the arm section 04 and having 
at its forward end an angular or bayonet slot f6 
adapted to receive the pin . . . At its other end, 
the latch lever is engaged at f by a tension coil 
Spring f8 connected at 9 to the arm section 
04. Thus the Spring 8 serves the dual purpose 

of holding the pin securely engaged in the 
bayonet slot 6 to lock the door to the arm sec 
tion 04 and to pull the door toward the latter 
with the pins t, 2 snugly seated in slots 0 to 
maintain the door in substantially rigid relation 
to the arm section. The springs if 8 have the ad 
ditional purpose of permitting some yield when 
the door is seated on the chamber 5 to allow for 
any slight misalinement and permit uniform 
Seating engagement. The door 9 may be re 
moved by merely sliding the levers 3 frontward 
and Swinging them out of the way. As arranged, 
the telescopic arms 98 clear the conduits 47 and 
60, and lie at opposite edges of the rear door, in 
Spaced relation thereto. 
As previously indicated, when the front door 9 

is in open or partially open position, it is spaced 
from the Seat at the chamber opening 7 to avoid 
frictional War on the gasket 24. The telescopic 
arms 98 are then held expanded in length by the 
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springs fos. When the door is in closed, sealing 
position it has been moved radially inward, to 
ward the chamber 5, to tightly engage the Seat 
at the opening . To effect Such radial nove 
ment, means such as identical bell crank lever 
20 are provided on the walls 3, pivoted there 
on at 2. 

Provided on the arm section G3 is a pin 22 
movable into cooperation with the bell cranklever 
20 when the arms 98 nove doWinWard into dOOr 

closing position. In such position of the pin 22, 
the bell crank lever is movable clockwise to en 
gage the pin 22 and move the arm section 4 
rearward against the force of Spring (9 for CauS 
ing the front door 9 to move toward its seat 
at the opening for air tight sealing of the 
chamber 5. For positive actuation of the bell 
crank lever, its arm 23 may carry a roller 23a. 
engageable with a cam 24 rigid on the main 
shaft 95. A tension coil spring 25 interconnects 
the arm 23 with a point on an adjacent frame 
Wall 3 or 4 to maintain the roller in engage 
ment with its cam f24 and to retract the bell 
crank lever 20 out of the path of the pin f22 for 
purposes of clearance. The can 24 may have a 
dwell 26 to permit the retraction to occur, and 
a dwell 2 for advancing the bell crank lever to 
engage the pin 22 and cause the movement of 
the arm section 24. After the front door has 
fully closed the cam face 27 engages the roller 
23a, and maintains Such engagement until the 
suction filling of the cup 28 has been completed 
and the front door is ready to open. Then the 
can face 27 releases the roller 23a whereupon 
the bell crank lever 20 is actuated by the Spring 
25 to release the pin. 22, and the spring 99 acts 

to longitudinally expand the arm 98, spacing the 
front door from its seat at . The identical 
operations occur at both arms 98 to produce a 
fully balanced operation of the door 9. 
For actuating the rear door 20, a spring ex 

panded telescopic linkage 3 is provided pivotal 
ly connected thereto at 3. The linkage in 
cludes a main link 32 pivotally mounted at its 
rear end on the rod or counterShaft 9 and having 
a roller 33 engaging a cam 34 fixed on the main 
shaft 95. Spaced from its front end, this link 
has a pin 35 engaging in the slot 36 of a com 
panion link 13 pivoted to the door at 3f. The 
pin 35 serves to hold the links 32, 3 together 
in side by side, relatively sliding relation to each 
other. A tension coil spring 38 interconnects 
the forward end of the link 32 with the rear 
end of the link 37 to cause expansion of the 
linkage 3) for pressing the rear door 29 into 
closed Sealing relation to the chamber 5. When 
the door is thus closed, the links form a Small 
angle with each other to facilitate instant down 
ward breaking of the linkage for opening the 
door, and this action may be accelerated by the 
spring 39 which interconnects the link 37 with 
the base plate in a downward and rearward 
direction. When the rear door is closed, can 
dwell 4 engages the roller 33, and when the 
rear door is to be opened, the roller enters the 
cam recess 4. In the latter position, the Spring 
39 causes the linkage 38 to break downward, 

this being assisted by the spring 38 which is thus 
relieved of its tension. The slot 36 may have 
sufficient length to permit the rear door to open 
to an angle of about 45 degrees. 
When the rear door is thus opened, it is adapt 

ed to receive cups such as 28 manually or auto 
matically, as by any conventional dispensing unit 
65 for paper cups, Well known in the art. This 
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unit is adapted for use with a stack of nested 
CupS, and discharges one at a time. 
The cup dispenser unit may be arranged to dis 

charge cups onto the track 29 of the open door 
20. Preferably, a concaved guideway 45 is con 
nected to Said unit to assure that the cups will 
fall in accurate upright position. Automatic op 
eration of the dispensing unit 45 may be had 
by a lever 48 having a fixed pivot 49 on the 
frame wall 4. At its lower end, this lever in 
cludes a roller 50 engaging a cam 5 fixed on 
the main shaft 95, and a tension coil spring 52 
interconnecting the lever with a point 53 on the 
base f to hold the roller against the cam. At its 
upper end, the lever may have a slot 54 engaging 
a pin 55 on an arm or link 56 connected to the 
dispenser unit 45 or to an actuator thereof. The 
lever moves counterclockwise to prepare the ac 
tuator to discharge a clip and When the roller 
50 enters the cams recess 54, the lever swings 

rapidly clockwise to cause discharge of the cup, 
this occurring almost immediately upon full 
opening of the rear door. 

Since the usual stack of cups is quickly ex 
hausted, means is provided whereby a plurality 
of the Stacks can be mounted Simultaneously and 
automatically shifted to dispensing position as 
a previous stack becomes exhausted. Accordingly 
there is provided a cylindrical casing member 
f58 having therein three tubular equally angular 
ly spaced sections 59 open at the top and being 
internally shouldered at 6) to slidably receive 
and seat vertical receptacles f6 having therein 
stacks of nested paper cups such as 28. When 
the receptacles 6 are inverted and mounted as 
shown, each communicates with its tubular sec 
tion 59 to form therewith a relatively smooth 
continuous passage for the paper cupS. Central 
ly formed in the casing 58 is a tubular hub 62 
adapted to receive a shaft 63 about which the 
casing rotates. The lower ends or mouths of the 
tubular portions 59 terminate in a plate 64 
affixed thereto and Serving as a base for casing 
58. This base rests slidably on a stationary plate 
65 which serves as a support for the casing 58 

and also as a closure for the Sections 59 except 
at the opening 66 alined with the dispenser 
unit 45 which may be affixed to the plate 65 
as by brackets fé. The opening at 66 may be 
so shaped or lipped as to prevent the marginal 
lip of a cup from accidentally catching thereon. 
Thus cups 28 are discharged into the dispenser 
unit as consumed. Since the latter is Spaced 
considerably below the plate 65 for a purpose 
hereinafter described, a coaxial tube 68 is affixed 
to the dispenser unit to bridge at least part of 
the gap. This tube 68 may have a slightly flared 
or beveled mouth to avoid catching the lip of 
a cup. The plate 65 is also provided with a 
central opening 69 sufficiently large to freely 
pass a ratchet wheel 70 that is rigid on the hub 
or bearing 62. With the plate 65 affixed to and 
resting on the frame walls, 3, 4, assembling is 
facilitated, and the casing 58 including the 
ratchet wheel C can be readily removed if de 
sired. This ratchet wheel is utilized to rotate 
the casing 58 at selected times to shift a new 
stack of cups into feeding relation to the dis 
penser unit 45 as presently described. 
Spaced below the top frame plate 65 and 

parallel thereto is a mechanism carrier plate 
affixed to the frame members 3, d. The sta 
tionary shaft 63 is undercut to rest on this car 
rier plate, its undercut portion 2 passing 
through a hole in the plate and being Secured 
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thereto by a fixed head 73 of any suitable char 
acter. Journaled on the portion 72 between 
the elements 7 and 73 is a lever 75 adapted 
to be oscillated to actuate the ratchet wheel. 
For this purpose a link 76 is connected to one 
end af the lever 75 at 77a and to an upright 
lever 77 at 78. This lever 7 has a fixed pivot 
79 on the frame wall 4 and is pivotally con 

nected at its lower end at 8 to a link 8 hav 
ing a slot 82 for slidably receiving a pin 83 on 
the lever 48. At its other end, the lever 75 is 
provided with a pair of radially spaced pins 84, 
85 extending upward through individual arcu 

ate slots f 86 in the carrier plate . The form 
er of these pins carries a pawl 87 maintained 
in engagement with the ratchet wheel 70 by a 
tension coil spring 88 connected to the pawl 
and to a point or pin on the carrier plate 7. 
The opening 69 in plate 65 is made sufficiently 
large to clear the pins, the pawl and the spring 
thereof. Extending in the path of the other pin 
85 is a longitudinally slidable strip element 90 
having a plurality of slots 9 receiving headed 
pins 92 on the underside of the plate 85 where 
by the element 9 is mounted to Overlie the 
carrier plate it. At its extreme outer end, the 
element 9) may have an upwardly bent finger 
piece 93, the plate 65 being cut away at 94 
to provide clearance therefor. This finger 93 
is engageable in any one of three equally angu 
larly spaced notches 95 disposed along the pe 
riphery of the bottom plate 64 of the cup stack 
casing 58. These notches are cut at an angle 
to the tangent for proper engagement with the 
finger piece 93 and for easy release therefrom. 
A tension coil spring f$6 interconnects the ele 
ment. 99 with a stationary part so as to move 
the element toward its actuator pin 85 With the 
finger 93 entering one of the notches 95 to thus 
lock the casing 58 against rotary movement 
except. When the Stack of cups has been ex 
hausted. A tension coil spring 9 interconnects 
the lever 75 with a relatively stationary part to 
tend to retract the pawl 8 and to actuate the 
pin 85 in opposition to the Spring 96, where 
by pin 85 and the latch element 99 aire always 
in contact with each other. However, the tension 
of spring 97 is superior to that of spring 96 
and the action of the former is thus to normally 
maintain the pin 83 at the forward end of the 
slot 82. 
In order to ascertain whether a stack of cups 

has been exhausted, a feeler finger 2 is mount 
ed on a vertical pivot pin 2 on an extension 202 
of the carrier plate 7. This feeler finger may 
be in part on the underside of the latter, but in 
general it is mounted to clear the rotary base 
64 of the cup stack casing 58 and as closely as 

practical thereto. The elongated free end por 
tion 200a, of the feeler pin may be of increased 
thickness beveled or triangular in cross Section 
So as to facilitate downward novern ent of the cup 
without forming an obstruction that might catch 
the rim lips thereof. The movement of this 
beveled portion is pproximately radial to the 
downward path of the cups as the finger pivots in 
its horizontal path. A light tension coil Spring 
263 is connected to the finger and to an extension. 
24 of the wall 4. Thus the finger is constantly 
in contact with the side walls of descending cups, 
When the Stack of cups is exhausted, the finger 
may move into the path thereof So that it can 
be readily seen in part through the opening 66 
of the plate 65. At certain times the finger is 
fully retracted, and a clearance notch 205 may 
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-be provided for it in the carrierplate 71.5Stieh 
ioniplete retraction may becaused by a ligstino 

ition wire link 2-06 engaging in a hole if the finger 
... and in a hole in a downwardly exteiiding lug 207 

sing considerably, greatefthan that of the feeler 
i-finger. when the leverif75 swings counter clockwise, the finger 2005moves 5utwardly; the 
link 206 idling, and the outward erent of 

;: the finger in the absence of cups being limited as 10 
:aereinafter déseribed. . . . . Resting on the carrier plate F7F and pivotally 
connected to the pin 20 of the feelefisian arm 
20. A coil Spring 2 if extends around the jira 

s of the lever 75, the movement of the latterbe- 5 

S. 6 
: ever i A8::causes 'clockwise movement of both 
levers 75, 71 against; thertension of the spring 

. 297, the paw ('87"advancing; and in each ease 
's pin-83 is at the forward end of its slet'? 
- Each osciation of the levers tilis-eatises the 
spawl to advance the:Yatchet wheelF70 one-tooth; 
-Badi.this occurs on reach cycle of the machine, : the operation being controlled by the mainishaft 
: 95. --32 More specifically assuming that a stackgfit 
"is present, the feeier 200 isfly Étraeted bleeh 
2 cycle, but its attvalicé, is 6fly partial being in 3 ited by the cups. Uponfieach stichi retraeting 
°imovement, the locking arm 20 is in the path 

; :20 with one end engaging the feelerai 212 and 15 of lever f1 7 and tip on 6ccurrence of the patia 
...the other end engaging a pin 23 of the arm 210 
whereby the spring urges the elements 290 and 

- 25 to move angularly away fromi'each other. 
v'When the feele f is filly retracted into the 
2.3notch 205, the Spring 2 if-serves to move the airing() 
: 2 to counterclockwise against the stoppin 34 
: on the carrier plate 7 . When the feelermóves outward beyond cup contacting position 
-saisence of a stack of clips, it is ré 
s: the arms 210 shall move to a pesition agai 
: stoppin 25 on the carrier plate it. This is 
": accomplished by the provision of a piri 26 on 
: the feeler 200 adapted to atterally engage or abut 
3': an edge of the arma 20. The extension203 is of 
course, so 'cut' away as to avoid interference with 30 cycle, thereby OV 
the pin 216. By means of this pin 216 the spring 

:: 203 is adapted to move the arm 2 to against the 
s' stop pin 215, and the latter serves as a stop for 
3 outward movement of the feeler in the abserice of 
... a stack of cups. The raige of angular moye-33 tooth; 
-iment of the arm 2.0 may be much less than that 
of the feeler:200 and hence retraction of the feela, 

tier by the wire link"206 may continue after the 
: arm 2fO has come to rest against the stoppin'24. 
i Further-the-arm 20 is disposed against the stop 
spin 24 by the spring 2 when the feelerias 
2 moved partially outward törengage. a stack of 
: cups. It is only when the feeler is 'fully pro 
*jected by 'spring 203 in the absence of a 'stack of 
cups that the arm 2 to moves against the pins 

F 2 (5. Actually the feeler need not mióveinward beyond cap' feeling postion except that it may 
desirable to have it'yield for passage of the éx 

'ternal rim of the cup; but further retractioni may 
: be desirable for increased tension of the spring'so of the latch 
2 i? to assure movement of the arm 21 6tó"its 

& stop. 214. 
"When the arm2 to lies against the stop 214 it 
lies in the:path of an extension-or-lug 220 on 

'the "extreme upper end-of the leve? TT projee 
ring above the carrier plate 11. To prevent the "...arm 210 from 'springing upwardly away from the 
& extension 220; a spacer pin 22 fon-the-arm slid 
ably contacts-the-bottom face of the plate 65. 
When the arm 2 to lies at the stop 2 5, it clears 60 

, the extension 220 to permit oscillation of the i lever 77. This extension may be relativelyn a 
s: row, so that it may be cleared by a smallangular 
fimovement of the arm 2 0. - - - iWhen the arm 2-0 lies in position at th 
214 to lock: the lever 77, clockwise mover 

& the lever 48 will merely cause the p 
1 ride in slot f82. In this locked position, a stack 
of cups is present, but as soon as the stack has 

1. 

been consumed, the feeler 200 moves outward? to 
*and the locking lever 210 moves to unlocked posi 
tion permitting free movement of the lever 17. 
In course of this free-movement, the spring 197 

i moves both the pawl lever 75 and the lever 7 : cting aid 75 a. 

it advance, the locking arm remains in the paths 
3 the lever 7, Suiting this partial SE 
the feelief 296th 

this involvesmerely 
een these parts. In 

w sittle 
but not sufficiently it 
ratchet wheel 10, I cups, the operationist 

moving, 
path of the lever it 

: 3'- 

at perit fill advene pawl lever 75, withit 
i. a --as . 

namentaril 
is due to be A. inced 
evers and 15. It 

vision of su clearance, It 
that in the absence of a stack associated parts have their full range of mov ment or oscillation upon each cyele of the appa 
ratus. *::: - : . . . . . . . . . . . . . . ; , St. ". . . . . . . At Considering now in further detail the operation 

h. member, f 90, it is noted that when 
there is a stack of cups present, preventing, full 
outward movement of the feeler 200 so that.the ratchet wheel? 70 is not turned, the stack casing 
58 connected, thereto remains stationary. To 55 prevent a forcible attempt at manual turning of 
the casing 58 with consequent distortion oriam 
ming of the cups, the finger 193 remains con 
stantly engaged in one of the notches. 95 at the 
base of that casing to prevent rotation thereof. 
The pawl lever 75 being relatively stationary as 
above described, and lying, at an end of its clock 
Wise movement, the pin. 85 is at the front end 
of its arcuate path, thereby clearing the path of 
the latch 90 which is thus held in locking posi top 65.tion by its spring (96. But when a stack of cups 
is absent, and the feeler 200 advances fully, per 
mitting full oscillation of the pawl lever 75, the 
counterclockwise movement of the latter, causes 
the pin 85 to move rearward to retract and 
release the latch member 90 from the notch 195 
against the force of the spring 96. During the 
clockwise movement of pawl lever 75, the ratchet 
Wheel 70 turns to...angularly move the casing, 58. 

eth9.locking finger, 193 and pawl 87 both 
vance forwardly, the retracted position of the 
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former must be sufficiently rearward to clear the 
notch i5 While the rotation is occurring to move 
the notch out of register With said finger. When 
the notch 95 has cleared finger 93 in the clock 
Wise rotation of plate 65, the finger f 93 may then 
ride along the arcuate edge of plate 64 until it 
comes into register with the next Succeeding 
notch 35, when another cup compartment 59, 
6f has moved into a linement with the dispenser 

unit 45, and since a stack of cups is now present, 
Oscillation of the pawl lever 5 ceases and the 
latch member 90 remains in stationary locked 
position. 
Because the particular mechanism disclosed 

provides for a rather Small throw of the pawl 
lever 75, a multiplicity of teeth are required on 
the ratchet wheel O. In this particular case, 
With three stacks of cups, the ratchet Wheel has 
fifteen teeth. Since the stack casing 53 is moved 
one tooth on each cycle or cup filling operation 
of the machine, it requires five cycles of the 
machine for replacement of a stack of cups. 
Therefore a reserve of at least five cups must 
be provided for the interim, and the tubular sec 
tion 8 affixed to the dispenser unit 45 is ulti 
lized for this purpose. 
While the apparatus includes an electrical sys 

ten including wiring and Switches, it is consid 
ered to be Sufficient to show these in the circuit 
diagram, except that it is instructive to show 
here certain switches which are operated by the 
main Shaft. 95. These include conventional 
Switches 225, 226, and 22 fixedly mounted on 
the main base plate if , having spring arms 228 
carrying roller's 229 engageable with the respec 
tive cams 239, 23, 232 mounted on said main 
shaft. Of these, the switches 225 and 227 are 
single pole, single throw switches and the Switch 
226 is a single pole double throw switch. The 
Switch 225 Serves to cut cut the circuit to the 
main shaft motor and to the pump motor 8 
When the front door 9 is open. The Switch 226 
is normally closed at one of its poles for com 
pleting a circuit to a periodic agitator control 
switch when there is no filling of a cup in the 
chamber f3, and which opens Said circuit and 
closes a circuit through its other pole for ener 
gizing said motors subject to Switch 225. Switch 
227 is a safety switch for opening a circuit to 
prevent an unlimited flow of liquid in the event 
that the level control means for the liquid in 
the cup 28 fails to operate; this switch is there 
fore a timing switch whose period of Operation is 
somewhat greater than the maximum time for 
normally filling the cup and it closes just be 
fore the filling begins and opens a little after 
the filling ceases under the control of the level 
control means. 
A structure 235 providing a periodic agitation 

control and a different liquid level control for 
the cup 28 will now be described. These controls 
are functionally independent except as coordi 
nated in the system as a whole, but they are ar 
ranged and constructed as a compact unit. The 
device 235 includes parallel metal plates or Walls 
236, 237 interconnected at one end by a suitable 
insulator block 238 and by other means (not 
shown) to provide a rigid frame. An agitator 
control switch 239 includes generally horizontal 
vertically spaced spring arms 240, 24 mounted 
on the insulator panel 238. These arms are in 
laterally offset relation to each other, but in 
clude laterally projecting portions carrying in 
sulated alined contacts 242, 243. The latter are 
connected by wire coils 244 to the Switch arm 
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mounting Screws 245 which serves as terminals 
for connection into a circuit hereinafter de 
Scribed. Mounted on the wall 237 is a horizontal 
shaft 246 carrying spaced cams 24, 248 for the 
respective switch arms 240, 24 for controlling 
the switch 239. These cams rotate continuously 
counterclockwise. Each cam has a tooth-like 
portion 249 forming a sharp drop to a recess 25 
leading onto a relatively long dwell 25. Both 
cans are identical except that One cara is angul 
larly advanced through a certain Small time 
angle with respect to the other. The SWitch arm. 
24 is formed with an upwardly bent finger 252 
to engage its caim and to bring about a certain 
operation of the Switch that will now be de 
scribed. In the position shown, the contacts 242, 
243 engage each other and the SWitch 239 is 
closed. From this position, when a Small angu 
lar movement occurs, the can 247 releases the 
switch arm 240 which springs upwardly separat. 
ing the contacts 242, 243, the switch arm 2A 
maintaining its position or following slightly to 
a degree less than the movement of the arm 
240. The latter now lies in the recess 250 of its 
cam. 24, and as rotation continues, the high 
dwell 25 of cam 248 engages the finger 252 to 
Spring the arm 24 downwardly to further sep 

Still further rota 
tion causes the dwell 25 of cam 27 to engage 
the top switch arm 240 to spring it downwardly, 
but the Switch remaining open until the lower 
Switch airn 24 Snaps off the tooth-like portion 
249 of its can 25 for again closing the switch 
in the position shown. It is thus clear that the 
Switch 239 is closed during an angular move 
ment of about 30 degrees and is open during 
the rest of the rotation. Hence if the shaft 2:3 
makes a rotation in three minutes, the switch 
will be closed for only one-half a minute, during 
which agitation of liquid occurs by air pressure 
blown into the liquid. The shaft 246 may be 
rotated by any suitable clock or timing device 
Such as any Synchronous electrical motor 255 
having a drive shaft 256 journaled in the frame 
Wall. 236 and carrying a pinion 25 engaging a 
gear 258 carried by a shaft 259 that is journaled 
in the walls 236, 237. Also carried by the shaft 
259 is a pinion 26 engaging a gear 26 mounted 
on the cam shaft 246. Thus the motor 255 causes 
continuous rotation of the cam shaft for ac 
Curate timed operation of the Switch. 
Operating conjointly with the capacitance 

control indicated at 63, or as a substitute there 
fore is a liquid level control for the cup 28 which 
is responsive to the drop in liquid level in the 
can 48 upon each liquid dispensing operation, 
or to the increased time required for filling the 
Cup due to the drop in head in the can 438. The 
timing liquid level control, namely time switch 
265, hereinafter described, may be used without 
removing the capacitance plates 63 if the ca 
pacitance control is out of order or is not used, 
and in that case the plates 63 may serve as an 
anti-friction covering for the cup guide 29. 
The time Switch 265 may include an extension 

of the main constant speed shaft 95 journaled 
in the wall 23 and carrying a finger 266 rotated 
clockwise thereby. This finger engages a pin 
26 of an arm 268 having a hub 269 journaled on 
the shaft 259 retained by a spacer collar 2 
pinned or otherwise fixed to the shaft, and by an 
adjoining collar 259a, between which the hub 
269 is freely rotatable. Journaled on the shaft 
259 is a clutch plate 270. Between the plate 27 
and the gear 258 is a centrally convexed spider 
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spring 22 thus creating a frictional resistance 
between the plate 270 and the pinned collar 21 
and gear 258. 
At 268a, the arm 268 is offset to carry a pin 

268b adapted to ride on a timer cam 275 fixed 
on a shaft 24 journaled in the walls 236, 237. 
This shaft 24 is moved through Small equal 
Successive angles in a manner hereinafter de 
scribed. Connected to one end of shaft 274 there 
may be a spring wound motor 213a and carried 
by the shaft 274 at the other end thereof is a 
gear 273 engaging a pinion 274a on a shaft 24b 
journaled in the wall 236. Also carried by the 
shaft 274b is a ratchet wheel or gear 276, and a 
pawl lever 27. The latter carries a pawl 28 
mounted thereon at 279 and connected to the 
lever by a tension coil Spring 280 urging the pawl 
into engagement with the gear 276. A Second 
pawl 28 is pivotally mounted on a pin 282 Se 
cured to the Wall 236 and urged into engagement 
with the gear 276 by a leaf spring 283 mounted 
on a bracket 284 secured to the wall 236. Adja 
cent to its upper end, the downwardly inclined 
pawl lever 27 is enlarged in width to form a head 
or finger piece 285 carrying a cam portion 286 
of like width engageable by a finger 287 carried 
by the shaft 95. The pawl lever 277 is held 
upward by a tension coil spring 288 intercon 
necting the head 285 with a point on the wall 238 
at a cut out 289 which allows room for the Spring. 
This upward movement of the lever under the 
influence of the spring 288 is limited by a stop 
pin 29 fixed on the front wall 236 and engaging 
the lever in a recess thereof, whereby the can 286 
and the finger 28, are maintained in operative 
relation to each other. In this operative rela 
tion, the pawls 278, 28 serve as a pawl actuated 
spring motor wind as well as an escapement-like 
means for the gear 276 to actuate the latter 
and to prevent the spring motor 273d from Sud 
denly unwinding. This pawl actuated Spring 
motor Wind is operated once whenever the main 
shaft 95 makes a rotation, the finger 281 engag 
ing the can 286 to cause oscillation of the lever 
27 against the force of the spring 288 just enough is 
to cause the pawis 28, 28 to avdance one tooth 
of the gear 2:6. Since the latter is connected to 
the timing cam 275 by the gear train 213, 274a, 
the cam 275 is caused to have precisely equal 
angular movements upon each cycle of the ma 
chine as exemplified by the rotation of the main 
shaft 95. Hecause the timing can 25 should 
turn clockwise, the movement of the gear 276 
under the control of the escapement should be 
counterclockwise. 

If a quick re-setting of the timing cam mech 
anism is desired, it should be possible to easily 
release the escapement to return the tinning cam 
25 to an initial position. For this purpose a pin 
29 is affixed to the front wall 236 in the path 
of the cam shaped tail 292 of the pawl 28; and 
on the pawl 28 there is fixed a pin 293 engage 
able with the cam end face 294 of the pawl lever 
2 . Now when the operator depresses the finger 
piece 285, the lever 277 is moved clockwise 
against the force of Spring 288 and the can por 
tions 292 and 294 engage their respective pins 29 
and 293 to angularly move the corresponding 
pawls 278 and 28 out of engagement with the 
gear 276, whereby the gearing spins freely under 
the influence of the motor 273a until the timing 
cam 225 arrives at a desired position, whereupon 
the pawl lever 27 is released. It will be under 
stood that the Spring motor Was Wound up when 
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20 
the escapement rotated the gear 276 and hence 
the can shaft 24. 

For the purpose of setting the timer can 25 
to a desired initial position, an arm. 295 is pro 
Vided, freely journaled on the cam shaft 24 and 
having an angular section 296 formed with a slot 
296d concentric with Said shaft. A headed screw 
29 is threadedly connected into a boss 298 of 
the wall 236. A stop pin 299 fixed on the gear 
273 lies in the path of the arm. 295. The latter 
inay be Set at any desired position or angle by 
means of the Set Screw 29 which clamps the arm 
295 against the adjacent wall 236. When the 
finger piece 285 is depressed to release the escape 
ment, the Spring motor causes rotation until the 
stop pin. 299 engages the arm. 295. Such rotation 
involves counterclockwise movement of the timer 
Cam 275 for resetting the same to a desired initial 
position. Thus any desired portion of the timer 
can 25 may be used according to the head of 
liquid in the can 48 and the elevation thereof 
relative to the liquid discharge outlet of the dis 
pensing chamber 5. For instance, if the cham 
ber 5 is higher at one installation than at an 
other, relatively to the can 48, where the differ 
ence in head is greater, the timer cam 25 is set 
to afford a correspondingly greater period of time 
for the constant pressure pump 83 to fill the cup 
28. 
The timer Switch includes any conventional 

normally closed spring switch 390 fixedly mounted 
on extension 3 if of the clutch plate 279. To 
clearly show the operation, the switch 395 may 
include a casing 382 having a strip spring switch 
arm 33 connected at one end therein and serving 
to noriinally close the switch contacts 324. For 
opening the SWitch, a rod or plunger 385 is slid 
ably mounted in any suitable manner in the path 
of the spiring arm 303, for example, in a hole in 
the botton Wall of the casing 362. The plunger 
305 is urged downward by the switch spring 303, 
So as not to interfere with the normal inter 
engagement of the contacts at 394, and there may 
be suitable means such as a collar on the plunger 
to prevent it from falling out of the casing. The 
plunger lies in the path of the arm. 268 so that 
the latter is adapted to press on the plunger and 
upwardly deflect the spring arm 393 to open the 
contacts 304. The switch 300 may include any 
Suitable insulation, and the parts 3G 2 and 305 
may consist of insulator material. 
Since the shaft 259 turns clockwise, the clutch 

plate 27) acts to constantly urge the switch 39 
clockwise, So that the plunger 305 engages the 
arin 268 to keep the switch 30 open. When the 
finger 266, turning clockwise swings the arm 268 
upWardly, it pushes the switch 329 counterclock 
Wise to an upraised position. Because the speed 
of the main Shaft 95 is substantially greater than 
that of the shaft 259, the finger 266 quickly re 
leases the arm 263 and the latter quickly drops, 
disengaging the plunger 305, whereupon the 
Switch 386 is in normally closed position while 
it relatively slowly descends until the plunger 35 
again engages the arm 268 to open the swits 
390. The clutch plate yields easily under the 
force of the arm 268, but is held sufficiently tightly 
frictionally to overcome the spring arm 33. 
In the cycle of the machine as hereinafter de 

Scribed in connection With the circuit, it is note 
Worthy that the timer switch 265 causes the 
SWitch 300 to be open at the end of each Cycle, at 
which times the pump 80 is adapted to apply 
preSSure. The Switch 300 is closed at an inter 
mediate point in each cycle during which the 
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Valve device 85 is in position to cause the pump 
to create a suction for filling a cup 28. As soon 
as the latter is filled, the switch 3C is opened. 
While the switch 300 is closed, the solenoid 99 is 
energized to hold the valve device 85 in Suction 
position. When the Switch 30 Opens, it cuts off 
the current to the solenoid, whereupon the valve 
disCS 8, 38 are shifted to pressure position by 
the Spring 83 to thus cut off the flow of liquid. 
The key to the structure 265 is the timer can 

275. The latter is designed according to the cy 
lindrical can $8 that is used, and related condi 
tions. Where the amounts of liquid to be dis 
pensed are uniform, and the container 48 is of 
any Suitable design, such that it suffers an equal 
drop in head upon each dispensing operation, 
the number of such equal quantities of liquid to 
be dispensed to empty the can A8 is computed. 
Assume that 100 cups 23 can be filled from one 
can 48. This involves 100 cycles of the machine 
and hence 100 operations of the train of elements 
95, 28, 2, 278, and 28 causing the gear 276 
to advance 100 teeth and the timer can 25 to 
have 100 successive equal movements. The Oper 
ative can surface of the cam 275 is provided with 
a uniforin slope, so that its radius changes by an 
equal amount upon each of the 100 movementS. 
As the liquid level in the can 48 drops, and be 
cause the pump 8 creates a uniform Suction, the 
time required for pumping out the same amount 
of liquid increases. We have discovered that this 
increment of time is directly and precisely pro 
portional to the change in liquid head. Thus 
there are 100 equal increments in time in filling 
100 cups. The slope of the timer cam varies in 
relation to a switch such as 360 to produce 100 
increments in the time during which the Switch 
is closed. In other words, as the liquid level in 
can 48 drops, the point of time at which the 
switch opens to deenergize the Solenoid 98 and 
cause the liquid filling suction to be cut off, is 
advanced. 
More specifically, if an empty cup 28 is in 

proper position in the sealed chamber 5, and a 
cycle is initiated, the main shaft 95 begins to 
turn. Initially the switch 300 was in downward 
position in engagement with and held Open by 
the arm 268. Now the finger 266 on the main 
shaft causes the arm 268 and Switch 30 to Swing 
upward, with the switch elevated always to the 
same point, the arm 268 quickly dropping, where 
upon the switch 300 is closed and descends slowly. 
The closing of the latter initiates the filling of the 
cup 28. The point to which the arm. 268 dropped 
is determined by the position of the timer can 
275, and as the radius of the point of contact 
therewith diminishes upon successive filling 
cycles, the distance between the arm 268 and the 
cam 275 for the fall of Switch 390 increases; 
in the example given, there are 69 Such incre 
ments. With the timer motor 255 turning the 
shaft 259 at constant speed, the time for engage" 
ment of the switch 396 with the arm 268 for 
opening of the switch thus reflects the design 
and position of the cam 275. The Switch now re 
mains in this open position until the next cycle. 
The operating surface of the can 25 is made 

considerably longer than a particular can 48 may 
require. If the latter is normally positioned lower 
relatively to the chamber 5 at one installation 
than at another, a lower section of the cam 215 
is utilized to allow for the increased time Con 
sumed in dispensing the liquid. This can be as 
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stop arm. 295. With the finger piece 285 depressed 75 

With the front door 8. 
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to release the escapement, the spring motor 273a, 
moves the gear 23, rapidly counterclockwise 
until the pin. 299 abuts the arm. 295, and the 
thumb screw is utilized to secure the arm. 295 
in set position, the follower pin 268b being at a 
relatively high point of the timer cann, which 
thus becomes the constant starting point for 
the particular installation. Whenever a can 48 
is empty and is replaced, the finger piece 285 is 
depressed to reset the timer can to the posi 
tion determined by the airn 295. 
It will be appreciated that the liquid level con 

trol means may also be coordinated in principle 
With a condition which is not constant but which 
varies with the liquid head in the can 48. Thus 
the degree of suction may be varied by varying 
the speed of the pump or by bleeding the suc 
tion line or by varying the pump outlet to thus 
change the suction so that the time for the 
cup filling operation may be constant or may vary 
according to the control used. With the time 
constant, the suction would be increased by equal 
increments upon each cycle, as the liquid head 
in the can 48 drops. For this purpose the can 
275 may be regarded as an energy control Valve 
for controlling the flow of air as well as of elec 
trical current; and it may constitute a valve disc 
for controlling an air inlet or outlet port. How 
ever, the control is more difficult to realize if 
used directly on the air flow than if a constant 
air pressure is utilized as herein described. 

Electrical circlit 

The electrical circuit of the machine Will now 
be described, from which the coordination of vari 
ous parts will be further apparent. The main 
line from any suitable source of current is indi 
cated at 30, and the return line at 3 . Current 
is fed to a panel terminal 32 and thence along 
a line 33 to the cup test Switch 33 and along a 
line 3d to a double pole, double throw toggle 
Switch 35 and to a push button or coin operated 
SWitch 33, the latter being used for the intermit 
tent as distinguished from the continuous opera 
tion of the machine. As shown in full lines the 
Switch arras 3, 3.3, and 59 are set for the in 
termittent operation (the fourth arm of the 
Switch is not used). In the intermittent opera 
tion, the cycle begins with the chamber 5 closed 
and the cup 23 in Operative filing position. Where 
by the cup test switch is closed at contacts 39, 
4, closing a circuit 328 to a panel terminal 32 
and thence at 322 to the normally closed liq 
uid level Switch 235 or 333 Which is held ope 
by the airn 268, breaking the circuit. In Series 
With the Switch 36 is the norinally open switch 
22. The lead 3 4 includes a section 323 con 
nected to a switch terriniinal 334, and by switch 
arm 39 to a terminal 325 from which a line 326 is 
connected to the Switch 36; a return line 32 
fron the latter is connected to Switch terminal 
328, whence the circuit is inade to the Switch ter. 
minals 329, 33 by the arms 38, 3 . From the 
terminal 333 a lead 33 extends to inormally open 
SWitch 225 which is closed by its can 23 timed 

Firorch the Switch 225, a 
lead 332 connects to the panel terminal 333. 
Froin the latter extends a lead 33.3 to the contact 
4 which is open; also a lead 335 to the main no 
tor 338 which rotates the drive shaft, S3; a third 
lead 337 from terminal 333 extends to a Switch 
338 of which the contacts 339, 33 are normally 
closed, and the contact 34 open. From the con 
tact 339 extends a lead 332 to the pump motor. 
Because the push button Switch 36 is open the 
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motors 336 and 8 are normally deemergized, but 
while that switch remains open, current will flow 
along a circuit 363 from switch terminal 325 to 
the switch 226. The latter has contacts 344, 345 
and 345, of which the contacts 344, 345 are nor 
mally closed while the contact 346 is open. From 
the contact 345, a lead 347 extends to the agitator 
switch 239 which is open most of the time 
but which closes at regular intervals for causing 
agitation of the liquid in can 48. From the agi 
tator switch 239 extends a lead 348 to a panelter 
minal 350, whence a lead 35 connects to a relay 
352 that controls the switch arm 339 to move the 
same to release contact 34) and engage contact 
331, thus opening the line 337. However, cur 
rent from the terminal 35C will flow through the 
lead 355 to the contact 34 and thence through 
the line 382 to energize the pump motor 8 while 
the main motor 336 remains idle. The solenoid 
9 being deenergized, the valve device 85 is in po 
sition so that the pump blows air into the liquid 
to agitate the same whenever the agitator Switch 
is closed. When that switch is open, the pump 
motor 8 and relay 352 are deenergized. 
In the intermittent operation, it is now desired : 

to start a cycle of the machine. Accordingly, the 
push button switch is closed momentarily to start 
the main motor until the cam 23 closes contacts 
344, 366 of the switch 226, whereupon the switch 
31.6 may be released and the operation will con 
tinue to complete the cycle. When Switch 36 
is closed, the current from terminal 32 has a cir 
cuit through the Switch 225 to terminal 333 and 
thence by parallel circuits to the main motor 
336 and to the pump motor 8 as described. The 3 
agitator switch circuit 347 is now open, and the 
relay 352 deemergized. Current from terminal 
32 flows through a circuit, 3 A, 324, 39, 325, 353, 
349, 336, and thence through a line 356 connect 
ed to the terminal 328, then by way of 328, 329, . 
339, and 33 to the closed switch 225, and along 
lead 332 to the panel terminal 333 which is the 
Supply source for the motors 8 and 336. 
As the main shaft 95 moves through a certain 

small angle, it causes closing of the liquid level 
switch 35. Current from terminal 32 now flows 
through circuit elements 3 3, 4, 39, 320, panel 
terminal 32, and elements 322, 22 through a line 
359 and a normally closed switch 380 to the sole 
noid 9 causing the valve device 85 to reverse 
so that the pump 80 now exerts suction for liquid 
filling of a cup. This continues until the timer 
cam 25 opens the switch 30, whereupon the 
Solenoid is deemergized, the valve device now Serv 
ing to feed pressure into the chamber 5. It is 
noted that the switch 227 closes just before the 
timer switch 399, and opens after the latter has 
cpened. The cam 232 is designed to keep the 
switch 22 closed for a time period a little greater 
than the maximilm time during which the timer 
SWitch may be expected to remain closed. Shotlid 
the timer switch fail to operate for any reason, 
the switch 22 assures a cut off of the liquid flow 
to prevent a substantial overflow and loss of the 
liquid. This is further guarded against by the 
SWitch 35, the latter having the added function . 
of opening when a film of liquid for any cause de 
posits on the floor. of the chamber and creates 
an unsanitary condition. Such a film bridges 
the electrodes 3, which are in a low voltage cir 
cuit 36 supplied by a step down transformer 362 
that is in a circuit 363 which may be connected 
to the line 3 fo, 3 f. In the circuit 36 is a re 
lay 364 which opens the switch 360 when ener 
gized, and which is deemergized when the film 
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of liquid is removed. By opening the switch 360 the pump 80 immediately supplies pressure in 
stead of suction, so that the flow of liquid ceases. 
The cup 28 having been filled, the motor 336 

continues to turn the main drive shaft 95 to open 
the front door 9 for removal of the cup at any 
time. Now the Switch 225 has opened cutting 
off the flow of current to the terminal 333 and 
thus causing the main motor 336 and the pump 
motor 8 to cease operation. While the contacts 
34 and 346 of switch 226 remain closed, this is 
immaterial as they are subject to switch 225. The 
cup test Switch contacts 39, 4 remain closed, but 
the agitator Switch 239 is cut out at contact 345 
of switch 226, and the liquid level switch 300 is 
Opel. 
Upon removal of the filled cup 28, the cup test 

switch 38 closes at its contacts 46, 44, contact 39 
being open, whereby current from panel terminal 
32 flows to panel terminal 333, supplying the 
motors 81 and 336, the current to motor 3 pass 
ing through contacts 339, Sio of switch 338. 
Next, a new cup is being supplied at the rear door 
20, and the front door closes whereupon the 
SWitch 226 is actuated to cause opening of the 
contacts 344 and 346 and closing of contacts 344, 
345, to supply current to the agitator switch 239. 
When the rear door closes, the cup test switch 38 
opens its contact 38 and closes its contacts 39, 4 
So as to place the liquid level switch 300 in cir 
cuit, but the latter is open due to the position of 
the arm 268. The main motor 336 is now idle 
while the pump motor 8 is periodically operated 
by current from the agitator switch to the relay 
352 and through contacts 339, 38 as previously 
described. If the liquid level switch 36) be responsive to 
changes in capacitance between the condenser 
plates 63, the operation will be the same as de 
Scribed. The circuits may be completed by any suitable 
return lines 366 to 369 inclusive leading respec 
tively from the pump motor 81, solenoid 9a, relay 
352, and the main motor 336 to a panel terminal 
370 connected to the line wire 3 i. For the continuous operation of the machine, 
it will be recalled that the cycle begins and ends 
With the front door (9 of chamber 5 open, ready 
for the removal of a filled cup 28. For this cycle, 
the toggle switch 35 is shifted to merely bridge 
the contacts 324, 330 as shown in dotted lines at 
37. Now current from panel terminal 3-2 will 
flow along a circuit 3f4, 323,371, 33 to switch 225 
which is open when the front door is open, thus 
breaking the circuit to the main motor 335 and 
the pump motor 8 . Cup test switch contacts 
39, 4 being closed, the liquid level switch 39 is 
connected, but is open. Upon removal of the 
filled cup, switch contacts 40, 4 close, supplying 
current to the panel terminal 333 and thus to the 
main, and pump motors, initiating closing of the 
front door which may be retarded by the design 
of its cam 96 to afford time for the cup to clear 
the door. When the front door is closed, current 
from terminal 3:2 also flows through circuit 314, 
323, 324, 37, 330, 33 and switch 225 to panel 
terminal 333, so that there are now two circuits 
feeding the notors 8 and 336. A new cup being 
in place, with the rear door closed, the cup test 
Switch terminal 40 is open, cutting out the supply 
circuit 334, and closing contacts 39, 4 , to close 
the circuit 320, 32A, 322 to the liquid level switch 
300. The operation of the latter is the same as 
before; it is initially open, and when it closes, the 
Solenoid 90 is energized to cause suction filling, 
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after which the SWitch 39 opens. Now the pump 
80 supplies pressure to the chamber 5 causing 
agitation of the liquid in the container 8 during 
the few seconds before the front door opens to complete the cycle. 

Operation. 
The operation of the machine will now be 

briefly described. The finilk or other liquid con 
tainer 48 and its associated parts are assembled 
at a milk or other liquid plant, in sterile condi 
tion. Each can is supplied with a new, discard 
able telescopic conduit 47, of paper-like ina 
terial, interconnected by the rubber coupling tube 
2, which with the conduit section is within 

the can, while the upper Section E is Sealingly 
engaged in the rubber bushing 3. With the con 
duit Collapsed and the cover 66 locked to the can, 
the goose-neck curve 3 of the coinduit, 6, with 
its grommet 49, lies enclosed in a sanitary man 
ner in the cover chamber 3, which is closed by 
the auxiliary cover 5. The water-proofing coat 
ing of the conduit will not be affected by pro 
longed contact with the liquid. In this condi 
tion, the can 48 is shipped. 
On arriving at its destination, the can 43 is 

placed in a refrigerator (not shown), the cover 
5 is removed, and the conduit Section 3 is noved 

upwardly, sliding through the elements and 
2, for attachment of the curved portion to the 3 
chamber 5 at its discharge port 58. Such at 
tachment is effected by the locking device 52 
whose lever is swung about its vertical axis to 
engage around the conduit, the can 5: being then 
moved to tilt the lever relative to the horizontal 
at its loose fitting pivot, whereby the ear portion 
54 bears down on the flange 9 so that the packing 
50 effects a tight Seal. 
If it be attempted to adulterate the liquid, this 

is rendered difficult by the raised boss 63 and loy 
the sealing bushing it. If the conduit Section 
4 were completely removed, it could not be re 
entered into the contractile coupling 2 which 
would tend to tilt aside in the hollow boss or 
within the main body of the can 48. 
With a cup 28 in place in the chamber 5 in 

central relation to the conduit outlet, the liquid, 
without touching any part of the chanber, fioWS 
in a rapid stream into the cup, without uneven 
swirling, so that the liquid level rises relatively 
uniformly circularly of the cup; this is assisted 
by the smooth coated Surface of the conduit, re 
ducing eddying. Thus the rising liquid affects 
the capacitance of a condenser device, including 
plates 63 to cut, off the liquid flow at a predeter 
mined level. Alternatively, a switch device 235 
responsive to the uniform drop in head in the 
cylindrical can & 8 upon successive dispensing 
operations serves to measure the amount of liquid 
in the cup 23. The switch device 265 is based 
upon the principle of supplying increased purap 
ing energy proportional to the increased resist 
ance caused by the drop in head, and Such in 
creased pumping energy may take the form of a 
changing pump pressure but preferably it in 
volves the use of constant pulp 328SSlire fol' an 
increasing time period for which the ting: Carl 
275 is designed. Thus a, normally closed Switch 
is maintained open by the pressure of a Switch 
arm 268 against which it is held by a clutch plate 
2 TG driven by a relatively slow, constaint Seed 
shaft, 259. On each cycle the arm 235 is calused 
to rapidly push the switch away to a uniforn 
position from which the clutch plate noves the 
switch to again engage the arm 263, the inter 
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vening space being increased on each cycle by the 
timer cam effecting the return position of the 
arm 268. During the return travel of the Switch 
30, the same is closed, and at the end of that 
travel it is open to cut off the liquid flow. 
While the liquid flow may be caused by any 

suitable pressure, preferably an air pugmp 80 is 
used because with a reversing valve 85, it can 
supply pressure for agitation as well as suction 
for pumping out the liquid, through the simple 
one conduit means 47, 7 f. This agitation is 
caused by air bubbling up through the liquid 
thereby thoroughly mixing the elements in liquid 
food and other mixtures, such as chocolate milk, 
tomato and fruit juices, etc., and aerating the 
liquid to substantially reduce its bacterial count 
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and to increase the palatability of the liquid. 
The last two features afford striking advantages 
with milk, including homogenized milk. The 
air for agitation may be suitably filtered and 
may be taken from the refrigerator to maintain 
the liquid in cool condition. The agitation may 
be effected at regular intervals except as inter 
rupted by the filling of the cup. In the case of 
milk, the agitation may occur for one-half 
minute in every three minute period. Without 
producing excessive butter fat. Such agitation 
may be controlled by an agitator switch 239. 
operated by the constant speed means used for 
the liquid level control switch 30. 
The chamber 5 is so constructed that when 

a cup 28 is properly seated therein, its upper 
portion is out of contact with all parts of the 
chamber for sanitary reasons. Its mouth is Well 
below the liquid discharge and Sction portS SO 
that they Will not obstruct removal of the cup 
and so that any froth on the liquid shall not 
be drawn into the suction port. When the suc 
tion is replaced by pressure, this is done before 
the chamber 5 is opened, so that any liquid in 
the conduit curve 3 is blown back into the can 
48, and so that there is a puff of pressure when 
the chamber opens, tending to blow out any flies 
that may be present therein. In the so-called 
intermittent operation, the cup remains empty 
in the sealed chamber 5 and agitation occurs, 
until a cycle is started, whereupon fresh cold 
liquid is discharged. In the so-called continuous 
operation, intended for very busy restaurantS 
and the like, the cycle ends With a filled cup 
and the chamber 5 open, and is again started 
by removal of the cup. In this cycle, the agi 
tation occurs after the cup has been filled and 
just before the chamber opens. The agitation, 
though for a very short time, is sufficient be 
cause the nachine is almost constantly in use. 
To maintain sanitary conditions, if a film of 
liquid forms on the bottom of the chamber, Such 
as may attract flies, the electrodes 3 will pre 
vent filling of the cups until wiped off. A low 
Voltage is employed on these electrodes to pre 
vent possible short-circuiting, and hence the 
relay 364 is used to open switch 350. 
While cups 28 may be supplied to the chanber 

f5 manually, this is preferably done automati. 
cally for sanitary reasons. To assure a compact, 
Continuous Operation, the chamber is provided 
With a rear door 20 for receiving the empty cup, 
and a front door 9 for removal of the filled cup, 
the chamber being otherwise stationary. Such 
a chamber is simple and highly advantageous 
for rapid dispensing operations, and is desirable 
for sanitary reasons even if suction filling be 
not used. The sanitary code especially in con 
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nection with the machine dispensing of loose 
milk is very rigid and circumspect. 
To supply cups 28 to the -chamber fi, any 

standard dispenser including a dispensing - unit 
45 may be used. The latter may be to the rear 

of the chamber, discharging. onto a stationary 
inclined guide 46 which in turn discharges onto 
a track or groove 29 on the rear door 2) and 
thence onto a ring seat 2 that Swings there 
with. When the rear door closes, the Seat 2 
is horizontal. Before the rear door closes, the 
front door 9 has closed. A single drive shaft 
95 operates both doors by means of extensible 
arms 98 for the front door and by means of 
an extensible linkage 38 for the rear door. 
ecause the front door 9 slides along its seat, 

the arms 98 hold it away from its seat except 
when the chamber is to be sealed air-tight. 
The chamber 5 permits suction filling of paper 

cups without collapsing the latter. Because of 
the pliability of these cups, the provision of a 
suitable feeler switch 38 is solved by engaging 
the same laterally with the cup near the re 
enforcing base thereof and buttressing the ad 
jacent part of the cup by receiving the Sane in 
the relatively snugly fitting ring seat 27. The 
feeler switch operates to prevent the flow of 
liquid if a properly seated cup is lacking. 

Since a single stack of cups 28 will not last 
long, there is provided a dispenser head or casing 
58 for mounting a plurality of equally angularly 
spaced stacks in side by side relation to each 
other. One of these stacks is always in a line 
ment with the dispenser unit 45, While the 
others rest on a plate 65 that supports the cas 
ing 58. A feeler 200 lies in the path of the 
feeding stack, and when the latter is exhausted, 
the feeler advances so that mechanism Oper 
ated by the main shaft 95 on each cup filling 
cycle, causes the casing 53 to rotate until an 
other stack is in feeding position. Since a nun 
ber of cycles is required to effect this change, a 
reserve of cups for the interim is carried by the 
dispenser unit 45. As soon as a new stack is 
in place, the feeler 280 causes locking of the 
casing 58 not only against mechanically a C 
tuated movement, but also against manual 
in ovement. In the so-called continuous Operation, When 
the filled cup is removed, with the front door 
9 open, the drive shaft 95 and pump 8 are at 

rest. Upon removal of the cup, the cup test 
switch 38 causes operation of the drive shaft 
and pump, closing the front door, causing re 
placement of the cup and closing of the rear 
door, the cup test switch now routing the cur 
rent to the liquid level switch 309. When the 
latter closes, the Solenoid 90 is energized for 
suction filling of a cup, and then opens to de 
energize the Solenoid, causing cutting off the 
Suction to cause the flow to cease and Supplying 
pressure to chamber 5. When the front door 
opens, the switch 225 opens cutting off the cur 
rent to the notors for the main Shaft and the 
pul?ip, In the so-called intermittent operation, the 
toggle switch 35 is set so that a cycle is started 
by closing manual switch 36, the initial position 
being that the chamber 5 is sealed with an 
empty cup therein. On closing switch 36, the 
pump 8 and drive shaft 95 begin to operate, 
whereupon cam 23 sets switch 226 to Supply 
current through Switch 225 to the motor and 
drive shaft, so that switch 36 is shorted and may 
be released. When the main shaft causes clos 
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28 
ing of the liquid level switch 300, current flows 
therethrough from the cup test Switch 38 to en 
ergize solenoid 90 and reverse the valve device 
85 for suction filling with the Switch 390 open 
ing When the cup is full, thus deenergizing the 
Solenoid and causing the valve to return to ini 
tial position to cut off the liquid flow by supply 
ing pressure to the chamber 5. The front door 
9 then opens, and the filled cup is removed, 
whereupon the cup test which supplies current 
to the motors for the main shaft and pump, but 
before Such removal the nain shaft and pump 
are idle. Then a new cup is seated and the 
chamber 5 is closed. Now the liquid level switch 
360 is open, and the motor for the main shaft is 
idle because of a change in position of switch . 
226 which now routes current to the agitator 
switch 239 so that only the pump periodically 
operates under the control of relay 352 which is 
Subject to the agitator Switch. In both contin 
uous and intermittent operation, if the liquid 
level controls such as 63 or 265 with its switch 
300 fail to operate, a flood of liquid may be dis 
pensed. To avoid this a safety cut off is pro 
Vided by SWitch 22, which is timed to remain 
closed only during the maximum range of op 
eration of the liquid level controls and slightly 
before and desirably after such maximum range. 

Illustrative of circuits suitable for the capac 
itance 63 are those of U. S. Pats. Nos. 1,658,953, 
1,701,975, 1,708,073, and 2,094,351. 

Distant indication. 
Where many of the automatic dispensers 

herein are dispersed in large factories, distant 
indication is desirable to show when a milk can 
48 is empty and when the cups 28 have been 
completely consumed. This may be accom 
plished by the indication of only one of these 
mutually dependent factors since the milk and 
the cups may become depleted simultaneously. 
Any suitable aural or visual indicator may be re 
Sponsive to a movable part of the machine and 
may include a Switch and a counter for operate 
ing the same or a SWitch alone. In Figs. 19 and 
20, an indicator of the latter type is shown at 
375 connected to the timing camshaft 24 of the 
Spring motor 273a, or an indicator with a counter 
and SWitch shown at 36 in the same figures may 
be connected to the main shaft 95 to be actuated 
by a finger 377 of the latter. In the case of the 
indicator 375 the same may be set to be respon 
sive only to a position of the cam 275 at which 
all the milk has been depleted. The device 376, 
however is actuated upon each cycle of the ma 
chine, and When the counter reaches a certain 
predetermined position it indicates that the milk 
has been depleted or that the cups have been 
consumed, or both of these conditions, since the 
main Shaft 95 operates the cup dispensive device. 
If desired, both indicators may be used, that at 
375 for the milk, and that at 376 for the cups. 
We claim: 1. In a device for dispensing liquids from a 

Storage container into a drinking receptacle, in 
cluding means for creating gaseous suction con 
dition in the container to cause liquid to flow 
therefrom into the receptacle, comprising a suc 
tion chamber for removably receiving the recep 
tacle, said chamber having a side vertical door 
When in normally closed position, means swing 
ably mounting the door for movement to an 
open inclined position for guiding a receptacle 
into the chamber, and power operated means for 
SWinging said door from open to closed positions 
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in timed relation with operation of said suction 
creating means. 

2. In a device according to claim 1 including 
a seat extending at right angles to the door 
SWingable therewith, and serving to seat the base 
of the receptacle, and guide means extending 
from the seat to adjacent an upper portion of the 
door cooperating with the seat to guide the re 
ceptacle thereto, the seat Supporting the recep 
tacle in vertical position when the door is closed. 

3. In a device for dispensing liquids from a 
storage container into a drinking receptacle, in 
cluding means for creating a gaseous Suction 
condition in the container to cause liquid to flow 
therefrom into the receptacle, Coimprising a, Suc 
tion chamber for removably receiving the recep 
tacle, control means for causing operation of Said 
suction creating means, the chamber having an 
openable door for receiving the receptacle, seat 
ing means for the receptacle within the chamber 
to position the same in predeterinined relation to 
the control ineans, the door and control means 
cooperating with a receptacle positioned on said 
seating means to cause operation of Said Suction 
creating means When the door is closed, said con 
trol means being idle in the absence of a recep 
tacle on the seating means and When the door is Open. 

4. In a device according to claim 3, the control 
means including a feeler finger adapted to have 
lateral stop abutment with the receptacle for 
setting the control means in operative position, 
and the control means including yielding means 
responsive to movement of the door toward clos 
ing position to cause actuation of the feeler fin 
ger into an operative position. With respect to said 
Seating means. 

5. In a device for dispensing liquids from a 
storage container into a drinking receptacle, in 
cluding means for creating a gaseous suction 
condition in the container to cause liquid to flow 
therefrom into the receptacle, comprising a suc 
tion chamber having a door pivotally mounted 
for swinging to open and closed position whereby 
the chamber removably receives the receptacle, 
the door having curved surface seating engage 
ment generally about the pivot as a center to 
thus seal the chamber in a gas-tight manner, 
means for Swinging the door With the door free 
of the seating surface, means for moving the 
door radially for seating engagement in a gas 
tight manner when the door is swung to closing 
position, and neans for opening and closing said 
door in a predetermined timed relation. With re 
spect to operation of said gaseous suction creat 
ing nean.S. 

3. In a device for dispensing liquids from a 
storage container into a drinking receptacle, in 
cluding means for creating a gaseous Sction con 
dition in the container to cause liquid to flow 
therefron into the receptacle, comprising a Suc 
tion chamber for renovably receiving the recep 
tacle, the chamber having a front door and a rear 
door, seating means for the base of the receptacle 
nowable with the rear door, said rear door being 
I?aovable to open position With the Seating means 
positioned to receive a receptacle and to opera 
tively support the same in the chamber when 
the rear door is closed, said Seating means in 
cluding control means actuating said gaseous 
Suction creating means for discharging liquid 
into the receptacle in the operative position of 
the latter, the front door being openable for re 
moval of the filled receptacle, and actuator 
means for opening the doors and for closing the 
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doors in predetermined timed relation so that the 
front door is open while the rear door is closed, 
for removal of the receptacle without affecting. 
the position of the seating means thereof. 

7. In a device for dispensing liquids from a 
storage container into a drinking receptacle, in 
cluding means for creating a gaseous suction 
condition in the container to cause liquid to flow 
theirsfron into the receptacle, comprising a suc 
tion chamber having a door whereby the chamber 
removably receives the receptacle, said means 
having a discharge port for filling the liquid into 
the receptacle, means for seating the receptacle 
within the chamber in liquid receiving relation 
to the port, and control means cooperating with 
said Seating means and carried by said door 
Siriultaneously responsive to the receptacle when 
seated in operative position and to the door when 
in closed position to cause operation of the first 
inentioned means, whereby operation of the lat 
ter is prevented if the receptacle is improperly 
Seated. 

8. A device having means for dispensing liq 
tids from a storage container into a drinking re 
ceptacle, a chamber for receiving the receptacle, 
a discharge port within the charinber, seating 
means within the chamber for Supporting the re 
ceptacle in liquid receiving relation to the port, 
including lateral annular restraining means for 
the lower portion of the receptacle, and control 
means for the first mentioned means including 
an eleinent bearing laterally, yieldably on the 
ase portion of the receptacle against the resist 

alace caused by the lateral annular means. 
9. In a device for dispensing liquids from a 

storage container into a drinking receptacle, in 
cluding neans for creating a gaseous suction 
condition in the container for causing a flow of 
liquid into the receptacle, comprising a suction 
chamber for receiving the receptacle, a replace 
ably discardable liquid discharge tube of non 
metallic material adapted to extend into the con 
tainer, and having a goose-ineck curved end por 
tion. Overlying the chamber, a top wall of Said 
chamber having an Opening receiving the free end 
of the curved portion for discharging liquid into 
the receptacle, a grommet-like element sleeved 
around the curved portion at the free end thereof 
and Sealed to the Said curved portion, said ele 
nent having an annular flange, a packing mem 
ber between the element and top wall, and mov 
able means carried by said wall and coacting 
tharewith for releasably pressing the flange 
against the packing member to form a gas-tight 
seal between the top wall and the tube. 

10. In a device according to claim 9, the mov 
able means including a latch lever pivotally 
mounted to Swing toward and away from the 
gromnet-like element and having an end open 
ring portion for receiving the latter above the 
fange, n2ans affording an upright pivotal axis 
for mounting the latch leyer on said wall to pivot 
in a Substantially horizontal plane and providing 
lost notion for angular movement of the latch 
lever about its mounting means out of said hori 
zontal plane, and a can carried by the latch lever 
at the other end thereof for engaging the top wal 
to glove the atch lever out of said horizontal 
plane for bearing said open ring portion down on 
Said fiange to form said gas-tight seal. 

ii. A device including gaseous Suction means 
for dispensing a liquid from a storage container 
into a drinking receptacle, including a suction 
chamber for receiving the receptacle, an upper 
replaceably discardable liquid discharge tube of 
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helically wound paper having a waterproof coat 
ing providing a smooth flow passage, said tube 
having a goose-neck curved portion, an annular 
metallic flanged ring sleeved on the curved por 
tion adjacent to the end thereof and being sealed 
to the wall of the tube by said coating, the curved 
portion overlying the chamber, a top Wall of Said 
chamber having an opening for receiving the free 
end of the curved portion, means carried by Said 
top wall for releasably engaging the flange of the 
ring for securing the tube to the chamber in a 
gas-tight manner, a second lower tube of heli 
cally wound paper having a waterproof coating 
providing a smooth flow passage, said tubes being 
telescopically related, and a rubber-like sleeve 
element forming an external joint between the 
tubes at the point where one enters the other, the 
inner tube being snugly frictionally engaged by 
the sleeve element but slidable therethrough 
without readily disengaging the sleeve element 
from the outer tube. 12. A device according to claim 11 including a 
perforated cover for the storage container having 
affixed thereto a rubber-like ring element in 
which the upper tube is snugly, frictionally en 
gaged in slidable relation thereto. 

13. A device according to claim 11, including a 
cover for the storage container depressed to re 
ceive the goose-neck portion in the collapsed 
telescopic relation of the tubes, the cover having 
a hollow upraised perforated portion in the de 
pression, and means slidably sealingly engaging 
the upper of said tubes with the upraised portion 
at the perforation, with the other tube and the 
sleeve element lying below the cover and the Said 
sealing means, the lower tube being adapted to 
shift out of register with the perforation upon 
withdrawal of the upper tube from the sleeve 
element. 14. A device including means for dispensing 
liquids from a storage container into a drinking 
receptacle, comprising a chamber for receiving 
the receptacle, the chamber having a top Wall 
having an opening for the discharge of liquid 
into the receptacle, a discardable telescopic tube 
of sufficient ength to interconnect the chamber 
with the container at the lower region of the 
latter with the tube passing through a hole in 
a cover for the container, the tube comprising 
a first section and a second Section, an elastic 
sleeve element on the sections slidably inter 
engaging the same to seal the tube in a gas-tight 
nanner, the first tube having an integral goOSe 
neck curved portion overlying the chamber top 
Wall, an annular fange portion on the curved 
portion, the end of the latter being engaged in 
the discharge port, neans cooperating With the 
flange to provide a Snug connection between the 
chainber and the first tube, and an elastic Seal 
ing ring on the first Section for engaging the 
cover and being located above the sleeve element 
whereby the latter and the second tube are 
adapted to lie in the container. 

15. A device for dispensing a liquid to a drink 
ing receptacle conprising a liquid Storage con 
tainer having a renovable cover sea-locked 
thereon, the cover having a perforation, a liquid 
discharge tube of a discardable character corn 
prising a plurality of telescopically interengaged 
sections, one section lying wholly in the contain 
er, the other Section being mainly external of 
the container and being adapted to discharge 
the liquid into the receptacle, the last named 
section having an end portion extending through 
said perforation into the container, an elastic 
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ring portion sealing the perforation and slidably. 
engaging the outer section, and an elastic Seal 
ing sleeve portion slidably interengaging said end 
portion with the upper end portion of the inner. 
section, whereby the outer section can be ex 
tended as desired and removed and discarded, 
and means for causing liquid to be upwardly dis 
charged from the container through said tube. 

16. A device for a container for the bulk ship" 
ment of milk and adapted for use With a dis 
pensing machine including a cover for the con 
tainer, a discardable telescopic tube of paper 
like material having a first section located wholly 
within the container and a second Section ex 
tending partly within the container and partly 
externally thereof, the external portion having 
an integral curved portion adapted to lie in a 
depression in the cover, and being adapted for 
connection to the machine, a sleeve of rubber 
like material on the sections and Serving to form 
a liquid tight connection therebetween at the 
upper end of the first section, and the cover 
having an opening having a bushing of rubber 
like material engaged therein, the Second Section 
being slidably engaged in a liquid-tight manner 
in the bushing, and the latter lying above the 
tube. 17. A device according to claim 16 wherein the 
second section is of smaller diameter than the 
first section with the sleeve being of substantially 
larger diameter than the opening in the bush 
ing, as and for the purpose Set forth. 

18. A device including means for feeding agi 
tated liquid from a storage container to drink 
ing receptacles, comprising a Single-conduit 
pressure-suction air pump system for alternately 
blowing air through the liquid in the container 
and for exerting a suction to Withdraw liquid 
from the container, a suction chamber for the 
receptacle having door means, and means for 
feeding receptacles successively into the chamber 
in seated filling relation therein; and ineans re 
sponsive to a receptacle Seated in the chamber 
for causing operation of the liquid and receptacle 
feeding means upon removal of the receptacle 
from seated position in the chamber, for causing 
a continuous operation of the device, including 
means whereby the air pump system is in Suction 
condition While the door means is closed and is 
changed to a pressure condition after the recep 
tacle is filled and before the door means open to 
CauSe a momentary agitation of the liquid in 
the container. 19. A device including means for dispensing 
liquids to a receptacle, a seat for the receptacle 
in operative liquid receiving relation to the dis 
pensing means, guiding means for feeding the 
receptacle onto said seat, said guiding means 
holding the receptacle against movement in one 
direction from its seated relation, a moyable 
feeler element adapted to engage the seated re 
ceptacle in Said direction, and control means for 
actuating the feeler element only after the re 
ceptacle has been caused to be seated by said 
guiding means in the operative liquid receiving 
relation, the control means having means for 
controlling the liquid dispensing means to cause 
a flow of liquid only in the presence of ain oper 
atively seated receptacle, the feeler element be 
ing movable to extend across the seat to obstruct 
the same and cause the control means to render 
the dispensing means inoperative in the absence 
of a properly seated receptacle. 

20. A dispensing device for dispensing fluid 
material in measured equal volume quantities in 
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intermittent succession from a container to a receptacle, including. means for Selectively ap 
plying suction and air pressure to the container 
to respectively cause the flow of material from 
the container and to cause agitation of thema 
terial therein, including a single conduit for the 
Suction and pressure, means for measuring the 
flow of material from the container to the re 
ceptacle, means controlling the first mentioned 
means to cause the suction condition to be 
changed to a pressure condition when the pre 
determined amount of material has been dis 
pensed, and a Supplemental means in series with 
the measuring means and operative for a time 
range approximately equal to the maximum time 
required to dispense the measured amount of 
material and serving thereafter to cause the 
first mentioned means to change from the suction 
to the pressure condition to serve as a safety 
guard if the measuring heans fails to function. 

21. A device for discharging a liquid into a receptacle positioned within a chamber, compris 
ing means for discharging the liquid from a con 
tainer through a port in a top wall of said cham 
ber, a side door for said chamber, means mount 
ing the side door to swing between an openin 
clined receptacle guiding position and a closed 
vertical position; a seat for the receptacle 
mounted on the side door within the chamber when in closed position, said seat being horizon. 
tal when the side door is in said closed vertical position, and a guide means carried by the door 
for feeding the receptacle into the chamber and 
on to the seat when the door is in open inclined 
guiding position, the side door guide means and 
seat being so constructed and arranged to posi 
tion the receptacle for remaining properly seated 
upon movement of the door to said closed posi 
tion with the seat horizontal and in alignment 
beneath the port, the guide means being lateral to the port. 

22. A device according to claim 21 including 
control means actuated by said side door when 
the latter moves to said vertical position, said 
control means having a feeler portion carried by 
the side door and being so coordinated with the 
Seat that the feeler portion is yieldingly urged 
transversely of the seat to a first position in abut 
ment with the receptacle and to a second position 
beyond the first position in the absence of a prop 
erly seated receptacle, the control means render 
ing the liquid discharging means. Operative.or.in 
operative according as the feeler portion is in 
the first or in the second position. 

23. In a device for dispensing liquids from a 
storage container into a drinking receptacle hay 
ing a base, a suction chamber for removably re 
ceiving the receptacle, means for creating a gase 
ous suction condition within the chamber to dis 
pense liquid from the container into the recepta 
cle, said chamber having front and rear vertical 
doors, pivotal mounting means for swinging the 
rear door from a vertical closed to an inclined 
open position, movable seating means for the 
receptacle carried with said rear door to extend 
into the chamber on which an unfilled receptacle 
is placed when the door is in an open position and 
on which the receptacle is supported in a liquid 
receiving position when said door is closed, con 
trol means cooperating with the receptacle base 
and the rear door for activating said gaseous suc 
tion creating means to discharge the liquid into 
the receptacle when the rear-door is closed and the receptacle is-in-liquid receiving position on 
the seating means, and means for opening and 
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closing the front and rear-doors in timed relation 
with each other so that on opening the front door 
the rear door remains closed for removal of a filled receptacle. 
24. In a device for dispensing liquids from a 

storage container into a drinking receptacle, a 
chamber having a seating portion for the recep 
tacle and a port for discharging liquids into the 
receptacle in the chamber, the chamber having 
a rear door openable for receiving the receptacle 
and an opposite front door for removal of the 
filled receptacle, means for pivotally mounting 
the rear door at its lower end for Swinging to an 
open inclined position, and guide means mounted 
on said rear door for receiving and feeding the 
receptacle into the chamber when the rear door 
is in said open position, said seating portion be 
ing mounted to swing with the rear door to en 
gage the receptacle as the latter moves down said 
guide means, the seating portion operatively sup 
porting the receptacle when the rear door is closed. 

25. A device for dispensing a liquid into a re 
ceptacle comprising a chamber for receiving the 
receptacle in a predetermined position in relation 
to a liquid discharge port, the chamber having a 
door opening for removal of the receptacle, an 
exterior door for air-tight sealing of Said open 
ing, extensible telescopic arms pivotally mounting 
the door for swinging movement in and out of 
register with said opening and against and away 
from the chamber by telescopic action when in registered position into air-tight sealing engage 
ment over the opening, and means for actuating 
the telescoping arms both pivotally and telescop ically. . . . 

26. A device for dispensing liquid in measured 
equal volume quantities in intermittent succes 
sion from a container whose liquid head suffers 
a uniform drop upon dispensing each of Said Vol 
ume quantities comprising means for creating 
a suction in the container for dispensing Said 
liquid, a first control means operating said suc 
tion creating means to provide predetermined ef 
fective suctions at intermittent intervals for dis pensing said successive Volume, quantities of liq 
uid, and a second control means responsive to 
each dispensing operation and coacting with said 
first control means for progressively increasing 
said effective suction by uniform increments each corresponding to a drop in liquid head in the con 
tainer to maintain successive volume quantities of liquid dispensed uniformly equal. 

27. A device for dispensing liquid in measured 
equal volume quantities in intermittent succes 
'sion from a container whose liquid head suffers a 
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uniform drop upon dispensing each of said vol ume quantities, comprising means for creating 
a suction in the tainer for dispensing said 
liquid, a first control means operating said suc 
tion creating means at a constant suction level 
for predetermined intermittent time intervals for dispensing said successive volume quantities of 
liquid, and a second control means responsive to 
each dispensing operation and coacting with said 
first control means to gressively increase said 

mincrements correspond 
. . . .-- - - - - - - - - - - 1 - in the container to maintain each successive volume quantity of liq uid dispensed uniformly equal. 

28. The device as defined in claim 27 in which 
said second control means includes a cam having an operating radius which slopes uniformly to 
correspond to said uniform drop in head of the liquid. 
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29. The device as definédin claim 26 including 
selective setting means for said first control 
means to initially operate the suct . 
means at a desired effective suction level. 30. A device for dispensing liquids from a stor- 5 
age container into a drinking receptacle; means 
for creating a gaseous, suction condition in the 
container causing a flow of liquid into the re ceptacle including a suction, chamber having a 
liquid discharge port and a seat therein for re. 10 movably receiving the receptacle; said chamber 
having a rear door swingably mounted to open 
for receiving the receptacle and a front door 

bottom, side and top walls, of said, charinber 15 being islatively stationary; a receptacle dispens ing means for feeding receptacles through said 
into the chamber; control 

eration of said suction 20 
on said seat; power operated means for swing op in position, for actuat 

g. in anst v. - 

each other. s - - - - - - -. 

31. The device defined in claim 30 including means electrically responsive to a film of liquid 
on the floor of the chamber rendering said sue: 
tion creating, means inoperative. 
32. The device defined in claim 30 in which 

said power operated means includes a cam for 
opening and closing each of said doors, a cam 
for actuating the receptacle dispensing means, 

30 

35 

n 45 

dispensing means to operate therewith and ad. 
vance said storage means one of said steps with each dispensing of acup, a feeler responsive to acup in feeding position, locking means oper 
ated by said feeler to render the actuat . . . . inoperative to advance said storagem a cup is in said feeding position, said feele 
releasing said locking means for operation of 
said actuating means in the absence of a cup in said feeding position, when the supply of cups in the storage compartment above the dispens. 
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hausted compartment is being displaced by 
filled compartment. 

34. The device defined in claim.33 including a 

1122,334. 

- 1885,081. 

2, 

36. 
ment with the dispensing means while feeding 
articles thereto, said locking- means coacting 
with the latch element to release the storing 
means for said advancing movement when re 
leased by said feeler in the absence of said cup. 35. A device comprising-means for dispensing 
articles, means having a plurality of article stor 
ing compartments successively movable into a 
position for feeding articles to the dispensing 
means, actuating means for the storing means 
operative. when a compartment has become ex 
hausted to cause another compartment to move into feeding position, a feeding compartment 
for said dispensing means, an element respon 
sive to the presence of articles in the feeding 
compartment to render the actuating means nor 
mally inoperative, said element being movable 
in the absence of such feeding articles to render 
the actuating means operative, and means re 
sponsive to the element cooperating with, the 
actuating means to releasably lock the storing 
means against movement by the actuating means 
in the presence of articles in said...feeding.com 
partment. 

36. In a device for dispensing liquids in meas: 
ured quantities from a storage container into a 
drinking receptacle, means for creating a gase 
ous suction condition in the container to...cause 
liquid- to flow therefrom into the receptacle, a 
suction chamber having a door whereby the 
chamber removably receives the receptacle, a seating member for receiving the receptacles one 
at a time within said chamber in position for 
filling, means for feeding the receptacles, from 
a storage compartment through the door onto 
said-seating member in said position for filling, 
means for intermittently actuating, said suction 
creating means for dispensing the liquid from the 
storage container into the seated receptacle, act 
tuating means on the seating member, respon 
sive to removal of a filled receptacle therefrom causing operation of the receptacle feeding 
means to feed another receptacle into position 
and initiating the suction, actuating. means to 
dispense the liquid and fill the seated receptacle. 
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