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[57} ABSTRACT 
This invention is directed to a positively driven oscil 
lating valve for directing the flow of diced ice from a 
single ice making machine to either of two receivers, 
and includes an S-shaped transfer tube that is cantilev 
erally and oscillatably supported at its ice-receiving 
end and has its opposite free end operatively con 
nected to positive motor driven means to oscillate the 
free end from one discharge outlet to another. Electri 
cal controls are provided to cause the valve to be op 
erated on a selective priority demand basis with re 
spect to the two receivers. 

5 Claims, 6 Drawing Figures 
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ICE DIVERTER VALVE AND CONTROL SYSTEM 
THEREFOR 

RELATED APPLICATION 

This invention is an improvement over that disclosed 
and claimed in Robert F. Conti U. S. Pat. No. 
3,581,768 for “Ice Diverter Valve.” 

THE INVENTION 

This invention relates generally to new and useful im 
provements in apparatus for handling material, such as 
diced ice, and particularly seeks to provide a novel 
valve and .control system therefor, for diverting the 
flow of continuously produced diced ice from a single 
duct source to either of two receivers through separate 
ducts, preferably on a preselected priority control ba 
sis. 

I-Ieretofore, most automatic ice makers normally 
have deposited their output by gravity into a storage 
cabinet positioned therebelow and could not supply a 
storage cabinet or other unit situated at a remote loca 
tion. More recent ice making machines, such as that 
disclosed in U. S. Pat. No. 3,371,505, are capable of 
delivering their output through a tubular duct to a re 
mote storage unit and can be used to supply ice to a 
plurality of separate storage or dispensing units through 
the-use of suitable diverter valves and control systems. 
One such device is disclosed in above-mementioned 

U.S. Pat. No. 3,581,768, in which a combined oscillat 
able diverter valve and a reversible lost-motion, toggle 
action driving mechanism are used for this purpose. 
Such devices are desirable in order to use the idle 

production time between peak demand periods of com— 
mercial ice making machines where their output must 
be sufficient to meet peak demands, even though the 
time periods between such peaks require little or no ice 
production. Thus, if at least some of the otherwise idle 
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production capacity of such machines could be used to 
> fill and refill a secondary receiver while still keeping a 
primary receiver ?lled, the over-all production effeci 
cency of the ice making machine would be increased 
substantially. ' > 

Also, it frequently may be more economical to use a 
single large capacity ice making machine to supply ice 
to a plurality of storage locations rather than to have a 
separate smaller capacity ice maker for each separate 
storage location. For example, an installation normally 
requiring two 300-pound daily capacity ice machines, 
each with its own individual storage or dispensing unit, 
could be as well or better serviced at a lesser cost by a 
single 600-,pound ice machine with controllable means 
to divert the output from one storage unit to another 
according to demand. Such installations may be re 
quired, for example, in large cafeterias or other restau 
rants that are subject to peak loads, where there may 
be a “soda” fountain for the dispensing of iced soft 
drinks plus the need for separate storage of ice to be 
used to keep cold dishes prechilled at a separate dis 
pensing counter prior to table service. 
A further requirement for the diverter valves and 

other equipment to be used in such systems is that they 
must be constructed and operated in such a manner 
that the throughput is maintained in a completely sani 
tary condition while in use and that those parts that are 
contactable by the throughput must be readily remov 
able by hand, without the use of tools, for periodic 
cleaning. 
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2 
The ice diverter valve and controls therefor con 

structed in accordance with this invention enable such 
requirements to be met. 
Therefore, the primary object of this invention is to 

provide a novel and improved diverter valve for receiv 
ing a continuous supply of ice from an ice making ma‘, 
chine‘and selectively directing the ice flow'to any one 
of a plurality of receivers. 7 
Another object of this invention is to provide an ice 

diverter valve of the character stated which includes a 
single ?xed inlet that can be selectively connected to 
either of two outlets through an S-shaped oscillatable 
transfer tube or duct having one end coaxial with the 
?xed inlet and its other end positioned for selective 
alignment with the desired outlet. 
Another object of this invention is to provide an ice 

diverter valve of the character stated in which the inlet 
end of the transfer tube is freely oscillatable in, can 
tileverally supported by and readily removable from a 
bearing at the ?xed inlet. ' 
Another object of this invention is to provide an ice 

diverter valve of the character stated that includes 0 
ring or other sealing means for preventing discrete hard 
particles from entering into the bearing support for the 
cantileverally supported inlet end of the transfer tube. 
Another object of this invention is'to provide an ice 

diverter valve of the characterv stated in which remov 
able means are provided to restrain the transfer tube 
against'movement in the direction of ice feed during 
operation and to permit ready hand removal of the 
transfer tube during. shutdown for cleaning. 
Another object of this invention is to provide an ice 

diverter valve of the character stated in which oscilla 
tion of the transfer tube is effected by crank actuating 
means in which the crank is driven in a single direction 
in one-half revolution increments. 
Another object of this invention is to provide an ice ‘ 

diverter valve of the character stated that includes a 
pivotal gate actuated by the outlet or discharge end of 
the transfer tube for preventing ?ow-back of ice from 
an outlet that is not being used while uncovering the 
outlet to be used so that ice may be directed there 
through. . _ 

A further object of this invention is to provide an ice 
diverter valve of the character stated in which the driv 
ing crank for the oscillatable transfer tube is in the form 
of a disc having an adjacent pair of symmetrically ar 
ranged, diametrically opposed cams for alternately 
opening or closing a corresponding pair of control 
switches mounted thereabove. ' 
A further object of this invention is to provide an ice 

diverter valve of the character stated in which means 
are provided to control the same on a priority demand 
basis in which the demand for ice at a designated pri 
mary receiver always takes precedence over the de 
,mand for ice at any secondary receiver. 
A further object of this invention is to provide an ice 

diverter valve of the character stated‘ in which the elec 
trical control means therefor includes a holding circuit 
to assure closing of the motor relay for a sufficient time 
to cause full operation of the diverter valve regardless 
of whether a demand indication or signal from a re 
ceiver may be either a single pulse, or a series of suc 
cessive short pulses that otherwise would cause only an 
incremental advance of the valve to an ice-jamming po 
sition intermediate the two outlets. 



3,771,560 
3 

A further object of this invention is to provide an ice 
diverter valve of the character stated in which the con 
trol means therefor includes a manually settable switch 
for reversing the priority status of the primary and sec 
ondary receivers. 
A further object of this invention is to provide an ice 

diverter valve of the character stated in which the shut 
down of any receiver will create a no-demand condi 
tion in the control means whereby to prevent any ice 
from being delivered thereto until the period of shut 
down is ended. 
A further object of this invention is to provide an ice 

diverter valve of the character stated that may be read 
ily dissambled by hand, without the use of tools, for 
cleaning. 
A still further object of this invention is to provide an 

ice diverter valve of the character stated that is simple 
in design, rugged in construction and economical to 
manufacture and maintain. 
With these and other objects, the nature of which will 

be apparent, the invention will be more fully under 
stood by reference to the annexed drawings, the ac 
companying detailed description and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein like reference numerals de 
note like parts in the several views: 
FIG. 1 is a top plan view, partly in section, of an ice 

diverter valve constructed in accordance with this in 
vention, the top electrical panel tray having been re 
moved for clarity; 
FIG. 2 is a transverse vertical section thereof taken 

along line 2—2 of FIG. 1; 
FIG. 3 is a side elevation thereof with portions of the 

side frame panel removed for clarity; 
FIG. 4 is a detail transverse section taken along line 

4-4 of FIG. 3 and shows the gate for preventing back 
flow of ice from the disconnected discharge pipe when 
the other discharge pipe is connected; 
FIG. 5 is an enlarged detail transverse section taken 

along line 5--5 of FIG. 1 and more clearly shows the 
operation of the switches for controlling the discharge 
position of the valve; and 
FIG. 6 is a schematic wiring diagram for a typical in 

stallation of the valve and shows the current paths after 
the valve relay is energized by a “full” signal from the 
preselected priority receiver, but before the motor has 
actually started to shift the position of the valve. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings in detail, the invention, as 
illustrated, is embodied in a two-position ice diverter 
valve which includes an S-shaped, circularly cross 
sectioned transfer tube, generally indicated 5, that has 
parallel offset straight end portions 6 and 7 connected 
by an intermediate portion 8. 
The transfer tube 5 is oscillatably and cantileverally 

supported at its straight end 6, so that the opposite 
straight end 7 thereof may be selectively transferred to 
and from either of two positions for operative align 
ment with ?xed ice delivery pipes, as will be hereinafter 
more fully described. 
Since the supporting frame, per se, obviously is fabri 

cated to support the various elements of this valve as— 
sembly, it is not considered necessary, in this descrip 
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4 
tion, to use more than one reference numeral to desig 
nate various frame elements wherever they occur, and 
the reference number 9 will be used throughout for that 
purpose. ' 

The receiving or intake end 6 of the transfer tube 5 
is oscillatably supported in a bearing sleeve or bushing 
10 (see FIG. 1) that extends through and is carried by 
a mounting block 14 removably affixed to a frame 
mounting bracket 15 as by knurled ?nger screws l6, 
16. An anti-wobble or stiffening bracket 17 ?ts tightly 
over the upstream end of the sleeve 10 and is remov 
ably secured to the mounting block 14 by the ?nger 
screws 16. 
The inner bore of the bushing 10 is relieved as at 18 

in order to provide a pair of longitudinally spaced bear 
ing areas 19, 19 for the cantilever support of the tube 
5 by its intake end 6. An 0 ring 20 provides a seal be 
tween the bore of the bushing 10 and the adjacent end 
portion of the tube 5 and prevents contamination of the 
bearing surfaces 19. 
Thus, the transfer tube 5 is both oscillatably and can 

tileverally supported at its intake end 6 so that it can be 
positively oscillated by driving connections from dis 
charge end 7 without causing any binding that would 
resist its oscillation. . ' 

An ice receiving nipple 21 is ?tted within the en 
trance portion 12 of the sleeve 10 for connection with 
the discharge from a diced ice making‘machine. 
The inner or intake end 6 of the transfer tube 5 is 

freely oscillatable in the sleeve 10 and is provided with 
a collar 22 rigidly affixed thereto to restrain same 
against axial displacement in the upstream direction by 
normally bearing against the discharge end of the 
sleeve 10 and by being restrained against axial move 
ment in the opposite or downstream direction by a col 
lar 23 carried by a bracket 24 which is also secured by 
the ?nger screws 16. 
Removal of the transfer tube 5 from its mounting as 

sembly may be readily effected after removing the ?n 
ger screws 16, 16 and withdrawing the block 14, the 
bracket 17 and the sleeve 10, simply by moving it is an 
upstream direction and tilting to clear its discharge end 
and then moving it in a downstream direction to clear 
the bracket 15. 
The discharge end 7 of the transfer tube 5 is adapted 

to be oscillated back and forth between either of two 
?xed delivery pipes or nipples 25 and 26 secured to a 
suitable frame element and positioned along the locus 
of the are described by the path of the discharge end 
7 as it is oscillated. 
To this end, a magnetically-braked, reduction-geared 

motor, generally indicated‘ 27, is suitably affixed to the 
frame 9 and is provided with a driven shaft 28 (FIG. 2) 
upon the outer end of which is mounted a cylindrical 
cam block 29 and a crank disc 30. 
A crank pin 31 extends outwardly from the disc 30 

and is pivotally connected to one end of a connecting 
rod 32, the other end 33 of the connecting rod being 
pivotally connected to the free or discharge end 7 of 
the transfer tube 5. Oscillation or wobbling of the con 
necting rod 32 relative to the axis of the tube end 7 is 
prevented through the use of a pair of studs or pins 34, 
34 secured in diametrically opposed relation to the 
connecting rod end 33 and which are adapted to recip 
rocate within vertically aligned slots 35, 35 formed in 
a guide bracket 36 suitably affixed to the frame. 
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Obviously, whenever the tube end 7 is operatively 
aligned with either of the delivery pipes 25 or 26, the 
other of such is exposed, thus permitting a possible 
back or return flow of a portion of the diced ice previ 
ously fed therethrough. In order to prevent such a back 
flow, a gate plate 37 is interposed between the dis 
charge end of the tube end 7 and the intake ends of the 
delivery pipes 25 and 26 and is pivotally mounted inter 
mediate and above the delivery pipes, as at 38. The 
plate 37 is provided with a central lower generally U 
shaped recess 39 (FIG. 4) that spans the associated end 
of the tube portion 7 and also has a pair of rearwardly 
extending lugs 40, 40 adapted to be contacted by adja 
cent wall portions of the tube portion 7 as it oscillates 
so that oscillation of the tube will effect a correspond 
ing pivoting of the plate 37 and open one delivery pipe 
25 or 26 for flow of ice therethrough from the transfer 
tube while closing off theother of said delivery pipes. 
A drip pan 41, having a drain pipe 42, is installed be 

neath the discharge end 7 of the transfer tubeand the 
intake ends of the delivery pipes 25 and 26 for catching 
and removing any drip water that may form from melt 
ing at that general location, particularly from any melt 
ing that might occur in the transfer tube 5 during idle 
periods. 

Start and stop operation of the motor unit 27 for pos 
itive oscillation of the transfer tube 5 is effected 
through the use of a pair of cam actuated switches and 
priority control wiring as will be hereinafter more fully 
described. - 

To this end, the cylindrical cam block 29 (see FIGS. 
1 and 5) is provided with a pair of symmetrically offset, 
diametrically opposed cam lobes 43 and 44 which re 
spectively contact the corresponding followers 45 and 
46 carried by associated leaf spring actuating levers of 
a pair ,of normally closed single pole double throw 
switches 47 and‘ 48 ‘?xedly mounted above the cylinder 
29. The actual operation is such that when the cam 
lobe 43 actuates the switch 47 to open same, the other 
cam lobe 44 will have moved away from actuating con 
tact with the switch 48 to permit same to close. In this 
operation, the controls are such that the motor 27 is en 
ergized by whichever of the switches 47 or 48 whose 
respective follower 45 or 46 has not been displaced or 
actuated by either of the respective cam lobes 43 or 44. 
In other words, unless the operative status of either 
switch 47 or 48 is changed by displacement of its actu 
ating follower 45 or 46, it remains in a “closed” posi 
tion in which the electrical continuity to the motor 27 
is uninterrupted. As ‘soon as either follower 45 or 46 is 
raised by its respective cam lobe 43 or 44, the resulting 
switch action de-energizes the motor, which stops after 
only one-half revolution of its shaft 28. The over-all op 
erational status of either or both of the switches 47 and 
48 is determined by the status of the other control ele 
ments as will be hereinafter more fully described. 
The switches 47 and 48 are incorporated in a wiring 

circuit in such a manner, as previously mentioned, as 
to cause operation of the motor unit 27 to effect oscil 
lation of the transfer tube 5 from one position to the 
other on a priority basis controlled by the levels of ice 
in either or both receivers or storage bins 49 and 50, as 
schematically indicated in FIG. 6 of the drawings. Here 
the receiver 49 is provided with a sensor, such as a bin 
level control schematically indicated at 51, and a corre 
sponding bin level control 52 is installed in the receiver 
50. Operation of an ice making machine 53 to supply 
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ice to either receiver upon demand is also controlled 
through the circuitry of FIG. 6. I 

In a system such as that described herein, either of 
the receivers 49 or 50 may be given priority demand 
status and the ice making machine 53 will continue to 
operate during the full time that there is any demand 
for ice at either receiver. . 
For example, it will be assumed that at start‘up both 

receivers are empty and that the right hand receiver 50 
has priority demand status. Under these conditions the 
transfer tube 5 will be in the position shown in FIG. 1 
to deliver ice through the pipe 25 and connecting pipes 
or ducts (not shown) to the receiver 50. The receiver 
50 will continue to receive ice until its bin level control 
52 operates to energize the relay 55 when the ice has 
reached the desired level. At this stage, the bin level 
control 51 of the receiver 49 takes over to cause actua 
tion of the motor unit 27 and oscillation of the transfer 
tube 5 to its other position for delivery-of ice through 
the pipe 26 and corresponding connecting pipes or 
ducts (not shown) to the receiver 49. - 
When the receiver 49 is filled, the bin level control 

51 will open to cause shutdown of the ice making ma 
chine 53. However, if, during the course of filling the 
reciever 49, the receiver 50 should again demand ice, 
as indicated by operation of its bin level control 52, the 
motor unit 27 will again become actuated to return the 
transfer tube 5 to its former position for deliveryof ice 
through the pipe 25 to the receiver 50. After this new 
demand for ice at the receiver 50 has been satisfied and 
since there is still a demand for ice at the reciever 49, 
the motor unit will again be actuated to cause the trans 
fer tube 5 to be oscillated back to its position for deliv 
ery of ice through the pipe 26 to the receiver 49. Also, 
if the receiver 49 should require ice before the receiver 
50 ‘does, that too will occur, even though the receiver 
50 has preselected priority. - 
Thus, if there is a demand for ice at either or both re 

ceivers, the ice making machine will continue to oper 
ate until both demands are satis?ed, even though the 
transfer tube may be oscillated back and forth between 
its two positions in accordance with the preselected de 
mand priorities of the two receivers. ' 
Furthermore, in an installation of this type, each re 

ceiver generally is provided with its own on-off switch 
so that it can be disconnected for cleaning purposes. If 
the on-off switch of either receiver is turned to the 

‘ “of ” position, the control circuitry will work as if the 
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bin level control for that particular receiver indicates 
no demand, and only the other receiver will be subject 
to demand control for the reception of ice. 

In the event that it is desired to change priority de 
mand control from receiver 50 to receiver 49, a three 
pole double-throw priority control switch 54 may be 
interposed in the wiring circuit for such purposes. 
With the foregoing explanation in mind, it will be un 

derstood that FIG. 6 shows the operative condition of 
the various bin level controls, diverter valve switches, 
relays, motor and ice making machine control switches 
and the priority control switch at the instant that the 
diverter valve relay was energized by a “full” signal 
from the receiver 50. The motor unit 27 has been ener~ 
gized, but the transfer tube 5 has not left its then initial 
position, nor has the switch 47 become opened due to 
rotation of the cam cylinder 29. It is further believed 
that anyone skilled in the art will understand how these 
various relays and control switches will operate in ac 



7 
cordance with the schematic wiring diagram of FIG. 6 
as the mechanical operation of the diverter valve pro 
gresses from its initial position to its subsequent posi 
tion, or vice versa. However, it should be mentioned 
that when either of the switches 47 or 48 is not actively 
causing operation of the motor, the other thereof be 
comes part of a temporary holding circuit that holds 
relay 55 closed suf?ciently long to insure that the 
motor is never de-energized while the transfer tube 5 
is in an ice-jamming position intermediate the two dis 
charge pipes 25 and 26 such as would otherwise occur 
if the demand signals from the bin level control con 
sisted of a series of one or more separate pulses, each 
of which would actuate the motor relay. Such pulsa 
tions of the bin level controls could occur, for example, 
by the contract of ice pieces with the particular bin 
level sensor as the ice seeks its own level in the pile 
thereof. In other words, it is possible for a piece of ice 
to bounce or be deflected into contact with a'bin level 
control sensor and accidentally actuate the bin level 
control, even though the general level of ice in the par 
ticular receiver may be within the high-low range de 
sired. 

In any event, this holding circuit is intended to cause 
the operation of the valve, either from one psoition of 
the transfer tube to its other, or to cause it to recycle 
back to its original position, without permitting a pul 
sated incremental advance to take place whereby the 
discharge end 7 of the transfer tube would become 
stopped in an ice-jamming position intermediate the 
discharge pipes 25 and 26. 

It will be further understood that, for the purposes of 
this description, the switches 47 and 48, even though 
they actually are single pole double throw switches, 
have been described as “normally closed” because that 
is the electrical continuity status of the same until that 
status is changed as a result of the mechanical displace 
ment of the respective followers 45 and 46 by the cam 
lobes 43 and 44 during rotation of the motor shaft 28. 
In other words, one side of each of the switches 47 and 
48 is “normally closed,” while its other side is “nor 
mally open" for the purpose of this circuitry, and the 
mechanical construction of the switches actually used 
for the purpose of this disclosure is such that they are 
spring loaded into the “normally closed” position from 
which they are shifted into their “normally open” posi 
tions by displacement of the followers 45 and 46. 

It is of course to be understood that variations in ar 
rangements and proportions of parts may be made 
within the scope of the appended claims. 
We claim: 
1. In a valve for diverting a ?ow of material from a 

single inlet to either of two selected outlets, a generally 
S-shaped transfer tube having parallel offset straight 
end portions; means for oscillatably and cantileverally 
supporting said transfer tube at one straight end 

_ thereof, said supporting means including a frame ele 
ment and a bearing sleeve removably attached to said 
frame element, the inner central portion of said bearing 
sleeve being relieved to define a pair of axially spaced 
bearing surfaces for oscillatably supporting said one 
straight end of said transfer tube whereby to prevent 
binding of said one straight end within said bearing 
sleeve as said transfer tube is oscillated from its unsup 
ported end by driving means; a tube operably asso 
ciated with the supported end of said transfer tube for 
passing material from a supply source into said transfer 
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8 
tube; a pair of discharge pipes mounted in proximity to 
the unsupported end of said transfer tube and located 
along the locus of oscillation thereof; and drive means 
pivotally connected to the unsupported end of said 
transfer tube for positively oscillating the same from a 
position in operative alignment with one of said dis 
charge pipes to a position in operative alignment with 
the other of said discharge pipes, said drive means in 
cluding a motor having a driven shaft, a crank mounted 
on said driven shaft, a connecting rod pivotally con 
nected at one end to said crank and pivotally con 
nected at its other end to said unsupported end of said 
transfer tube, and intermittently effective control 
means to cause actuation of said'motor in such a man 
ner that said crank is rotated only a half revolution 
each time said motor is actuated whereby to effect only 
a single oscillation of said transfer tube from one dis 
charge position to the other. 

2. The divertervalve of claim 1 additionally including 
an anti-back flow gate plate interposed between said 
unsupported end of said transfer tube and the intake 
ends of said discharge pipes and pivotally supported 
above the locus of said discharge pipes, said gate plate 
being provided at the center of its bottom portion with 
a generally U-shaped recess spanning the extreme end 
of said unsupported end of said transfer tube whereby 
to cause said gate plate to pivot as said transfer tube is 
oscillated, thereby uncovering the intake of one of said 
discharge pipes while closing the intake of the other. 

3. The diverter valve of claim 1 in which said bearing 
sleeve additionally includes a seal surrounding the said 
one straight end of said transfer tube and disposed up 
stream of the upstream one of said axially spaced bear 
ing surfaces whereby to prevent passage of solid parti 
cles from without said transfer tube into contact with 
said bearing surfaces. 

4. The diverter valve of claim 1 in which said means 
for causing intermittent actuation of said motor in 
cludes a first sensor switch operably associated with 
one of said discharge pipes, a second sensor switch op 
erably associated with the other of said discharge pipes, 
and a pair of single pole double throw switches sepa 
rately operable by rotation of said driven motor shaft 
to cause operation of said motor, all of said switches 
being electrically connected in such a manner that the 
closing of either sensor switch can effect start-up of the 
motor by electrical continuity through whichever of 
said single pole double throw switches is in a circuit 
closing status with respect to said motor and the conse 
quent rotation of the driven shaft of said motor will 
break the continuity established by said whichever sin 
gle pole double throw switch to stop said motor after 
said driven shaft has completed one half of a revolution 
while operating the other of said single pole double 
throw switches to place same in a circuit closing status 
for operation of said motor when the other of said sen 
sor switches is closed, said ?rst and second sensor 
switches being wired to function on a preselected prior 
ity demand basis wherein one of said sensor switches 
always takes precedence over the other thereof 
whereby to cause said transfer tube to remain at or re 
turn to its position in operative association with that 
discharge pipe that is operably associated with the pri 
ority demand sensor switch so long as a demand is indi 
cated thereby, while permitting the other of said sensor 
switches to cause reverse oscillation of said transfer 
tube into operative association with the other of said 
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discharge pipes after the demand controlled by said 
one sensor switch has been satisfied. 

5. The diverter valve of claim 4 in which said single 
pole double throw switches are included in a holding 
circuit that prevents said motor from being de 5 
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10 
energized when the unsupported end of said transfer 
tube is at a point intermediate the said discharge pipes 
due to opening and closing pulsations of said priority 
demand sensor switch. 
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