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Patented Aug. 10, 1943 2,326,302 

UNITED STATES PATENT OFFICE 
-. Kraft-Cheese. Company, Chicago, Ill., a cor- . . . . . 

poration of Delaware . . . . . . . . . . . . . . . 

Application January 10, 1941, Serial No. 373,963 - . . . . 
9 Claims. (CI.221-102) : . - . . . . . . . 

This invention relates to improvements in Within the hopper. Othere is pivotally mount. . . . . . 
led a valve member. 8, the same comprising an . . . . . 
arcuate plate portion, 19, an arm portion 20 and 
a hub 2; which is mounted on a shaft. 22. The is: 
shaft 22 is journalled in suitable bearings such 
as indicated at 23 provided outside of the hopper . . . . . . 
adjacent its opposite sides. Suitable stuffing. . . . . . . 
boxes or ot 

filling mechanism and more particularly to...an. 
improvement in a pump mechanism, especially 
adapted for use in the filling of containers with 
heavy viscous products, such as cheese, butter, 
and other food products in a molten state and 
other materials having similar characteristics 
governing the handling thereof in respect of its 
packaging. . . . . . . . . . . . . . . . . . . . 

The main objects of the invention are to pro O 
: vide an apparatus of the character indicated 
which will eficiently and effectively feed a pre 
determined quantity of material from a source 
thereof to a container or other packaging de 
vice; to provide such mechanism which will be 

: relatively simple and which may be easily, main 
tained and cleaned and which may be easily 
kept in sanitary condition for use in connection 
with the packaging of food products; and other 
objects and advantages of the invention will be 
-understood by reference to the following specifi 

20 

ication and accompanying drawings (four sheets). 
- wherein there is illustrated a filling mechanism 

embodying a selected form of the invention. ... 
In the drawings: . . . . . . . . . . . 
Fig. 1 is an end, elevation; is 

... Fig. 2 is a side elevation; : . . . . . . . . . . 
Fig. 3 is a section through the main elements 

of the filling mechanism; . . . . . . . . . . . 
Figs. 4, 5 and 6... are sections corresponding 

to Fig. 3 but showing successive steps in the 
operation of the mechanism; . . . . . . . . . . 

Fig. 7 is a section on the line - 

30 

of Fig. 6; 
Fig. 8 is a section on the line 8-8 of Fig. 5; and 
Fig. 9 is a section similar to Fig. 3 but show. 

ing a modified arrangement. . . . . . . . Referring now to the drawings, the improved 
mechanism comprises a hopper or other. recep 
tacle to for a quantity of material which is to 
be fed in measured amounts to a receptacle such 
as indicated at . In this instance, the appa 
ratus is disclosed in connection with the packag 
ing of cheese in a wooden or other suitable con 
tainer of generally rectangular form. Contain 
ers such as indicated at are adapted to be 
propelled step by step by means of a suitable 
conveyor 12 through the zone of operation of 
the filling mechanism, the means for actuating 
the conveyor being herein omitted since it forms 
no part of the present invention. . . ... . . . The hopper fois provided in its bottom por 
tion with an end member 3 having an arcuate 
upper surface f4, a tapped opening 5 and an 

- : - . . . . . . 55 other opening. 6. . . . . . . . 

35 

40 

45 

interior of the hopper. . . . . . . . . . . . . . . . . . 
... The lower end of the pump structure is closed:, ... 
by a head 30, the same being bolted thereto as . . 
'illustrated, suitable flanges being provided for: 
that purpose. . . . . . . . . . . . . . . . . . . 

... Within the cylinder 27, there is provided a pis- . . 
tOn 3, the same being provided with one- or more 
piston rings such as indicated at 32 to prevent. . . . . . 
leakage around the piston. The piston is car... : 

her provision may be made to prevent. 
leakages 

of the arcuate plate member 9 conforms to the 
curvature of the inner face.f4 of the end mem. . 
ber 3 and said valve member is adapted to be 
rocked from the position illustrated in Figure 
3 wherein it is disposed at one side of the opening. 
a to the position illustrated in Figure 4 wherein . . . 

it closes said opening 6. . . . . . . . . . . . ... . . . . 
O is provi The lower end of the hopper to 

with an external flange 24, for facilitating at-: 
tachment to said:lower end of the hopper, of a 
pump unit structure designated in its entirety 
by the reference. numeral 25. The flange. 24-is. 
extended sufficiently to facilitate mounting: of . . . . . 
the hopper on supporting brackets such as indi 
cated at 26 in Figures 1 and 2. m . . 
The pump unit 25 comprises a body, usually . 

a casting, having therein a cylindrical chamber 
27 and a conduit .28.'s. The cylinder 27 is in alignment with the opening 6 of the hopperso as . . . 
to communicate through said opening with the 

ried by the upper end of a piston rod 33 which is 
slidably supported in the end closure 3e, a suit 
able stuffing box such as indicated at 34 being, 
provided to prevent leakage. from the cylinder 27 
around said piston rod 33.: ... The piston rod 33 has its lower end connected . 
by means of an extension rod 36 and a link 35 to . . . . . 
the free end of an arm. 36 which is pivotally 
mounted at its other end as shown at 37 in a 
bracket or similar part carried by a suitable 
frame structure designated in its entirety at 38. 
The arm 36 is rocked on its pivot mount 37 by 
suitable means, in this instance comprising an 
eccentric. 39, an eccentric: ring 40, and a con necting rod 4. The eccentric 39 is carried by a 
shaft 42 which is rotatably supported by suitable. 

the material from the hopper where 
the-shaft.22 emerges therefrom.. The curvature 

  

  

  

  



2 
... bearings such as indicated at 43 and said shaft 
and eccentric are adapted to be continuously ro 
tated as by means of a bevel gear connection 
indicated at 44 to a shaft 45 which may be driven 
continuously in any suitable manner. Continu 
ous rotation of the eccentric 39 will serve through. 

5 

the described connections to effect constant and 
uniform rocking of the arm. 35 and reciprocation 
of the piston 3 within the cylinder 27. 8. 
The conduit 28 communicates at its opposite 

cylinder. 

of a port 29 formed in the pump body. At the 
other end, such communication is established 
and controlled by means of a suitable valve struc 
ture which also establishes and controls com 
munication with an outlet nozzle 46, the latter . 

... being suitably mounted in the end member 39...; 
The valve structure referred to comprises a hol 
low cylindrical member 47, one end of which is 

: ... closed as indicated at 48 and provided with a 
shaft extension 49. The ot 
valve member 47 is open as indicated at 59 and 
communicates through an opening 5 f (in the wall 
between the conduit 28 and c 
lower end portion of the cylinder 27... . . . . 

: Said valve member 47 is also provided with 
openings 52 and 53 (see Figure 7) which are re 
spectively adapted to establish or shut off com 
munication between the interior of the valve 
member 47 and the conduit 28 and discharge 
nozzle. 46. The valve cylinder 47 is rotatably 
mounted in the lower end portion of the conduit 
28 as clearly indicated in Figures 3 to 7, inclusive, 3. 
and its shaft extension 49 is surrounded by a 
suitable bearing and stuffing box structure indi 

end of the hollow 

ylinder 27) with the 

10 
ends with the respectively adjacent ends of the . . . 

Such communication is established at . 
one end, in this instance the upper end, by means 

2,826,802 . . . . . 
Assuming that the hopper 0 is filled when the 
piston 3 happens to be in an upposition as shown 
in Figure 3, and the valve f8 in an open position 
as therein shown, the valve 4 will be in position 
establishing communication between the lower 
ends of the conduit 28 and the cylinder 27. On 
the next down stroke of the piston 3, the mate 
rial such as a molten cheese designated C will be 
sucked or of its Ówn weight will flów downwardly 
into the cylinder 2 on top of the pistOn 3 to fill. 
said cylinder So that the condition illustrated in 
Figure 4 will be attained. 
Air expelled from below the piston will follow 

the course of least resistance and will flow up 
wardly through the relief pipe and into the 
shopper. Some air may also flow upwardly out 
side of the pipei 7 and find its way into the hop 
per and but little; if any, air will be found in the 
cheese content drawn into the cylinder 27. - . 
The valve i8 is automatically closed when the 

piston 3 reaches the bottón of Éie cyliider 27 
bit the valve 4 reriaaihstafinevéé-wiel its operi 
irg-53 communicatiiig. With the cónduit 2S: Tie 
next fióvenefit of the pistón 3i will be in a fug 

- valve 47 into the cylinder 27, below the gi 

5 ward direction and will sérve: tó fgFéé, the fia 
teria. Giffon. Erie-cylinder 27 abévé the piston 
through the port: 29, the gonduit 28, and the 

(ii. 3, 
so that the condition illustrated in Figure 5 will 
result. . . . . . . . . . . . . . . : : . The capacity of the cylinder portion 27 below : 
the piston. 3 is less than that of the upper per 
tidii owing to the presence of the piston shafts 33 

cated in its entirety at 54 which will serve to prevent any possible leakage from-within the 
conduit 28 around the outside of the rotary valve 

. . structure. The outer end portion of the shaft 
- extension 49 is provided with an arm 55 rigidly 
secured thereto, the outer end of said arm being 
connected by means of a link 56 to the firee end 
of one arm 57 of a bell-crank which is pivotally 
mounted as indicated at 58 on a suitable lug. or 
bracket carried by one of the hopper supports 26. 
The other arm:59 of the beli crank just feferred 
to has its outer end operatively connected to a 
rod 60 which is vertically slidably notifted in 

... suitable bearings such as indicated at 6 and its 
lower end provided with a roller 62 for coopera 
tion with a cam track 63 in a can disc. 64. As . . . - - 

efied ends of the cylinder and conduit; as shown in Fig. 
5ure. 6. The material. G. within the eylinder 27 

best shown in Figure 1, the cam disc 63 
by the shaft 45 so as to be constantly roté 
therewith. The cam track 63 is so shaped as to 
if part rocking movement to the bell crankiarins 
57 and 59 and oscillating movement to the valve 
cylinder 47 in spredetermined, synchronized re 
lation to the reciprocation of the piston 3f. 
; : The valve : B is controlled by means of a can 
65 which acts against a roiler 66 carried by one 
end of an arm 67 pivotally mounted as indicated 
at 68 intermediate its ends. The other end of 
the arm 67 is connected by means of a link 69 to . 
an arm 70 which is mounted on an extension of 
the valve shaft 22. . . . . . . . . . . ... A relief or vent pipe it is mounted in the open 
ing.f5 as by being threaded thereinto and said 
pipe extends downwardly and terminates in an 
open end adjacent the valve member 4. 
"In the operation of the device, the hopper 

is filed with the material to be packaged, such 
material being in a molten but relatively heavy 
viscous state so that it does not flow very freely. 

is 

() 

in-said lower portion. Hence it will be séen that 
the material fed from the upper portion of the 
cylinder to the lower portion. thereof will be fed 
under pressure, it being observed that only lim 
ited relief is provided by the relief-pipe. . . The 
pressure thus procitiged in the material-incident 
to its transfer from the upper portions of the . 
-cylinder to the lower portion thereof tends. to 
squeeze: out any entrapped air and, it has been 
found that there is a definits tendency for such 

35 

trapped air so that upon. delivery to a container . . . 

.50 

entrapped air to leave the body of the material 
and flow upwardly in the relief pipe. 33. Thus, . 
the material is substantially freed from en 
practically no entrapped air will be included, 
At the start of the next-downward movement 

of the piston. 3i, the valve 8-will again beepened 
and they alve & will be attomatically-turged to . 
align its opening 52 with the discharge nozzle 46 
and to shut off communication between the loser 

and below the piston 3 will then, upon down 
ward movement of the piston, be discharged from 
the cylinder through the valve 47 and the nozzle 

5 

container or receptael 

into the cylinder 27 on top of the pist 

46. The nozzle. 46 delivers the material to the 
al ptacle, it as clearly shown in 

Figuresk and 2. While the piston 3 is moving . 
downwardly and effecting discharge of material. 
through the nozzles, a new charge of the ma 
terial...C. is drawn through the valve opening 6. 
When the pistó When the piston 3 next moves upw 
valve f8 will be Sed as shown. iii Figure 
the material in the cylinder above the pistón 3 
willbé forced through the port 29, the conduit 
28 and valve 4f i the cylinder 2 below the 
piston 31. The valve 47 is of eourse autorhati 
cally turned when the pisto: 3'I begins its up 
rard movement to again align its opening 53 
with the conditiÉ 28 to périait the last frienticised 
course of material from within the cylindex 27 

  



2,326,302 
above the piston 
piston 3... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1: The pump mechanism continues to operate in 
the manner described, each down stroke of the 
piston serving to discharge a definitely measured 
quantity of material from the cylinder-27 through 
the nozzle 46 and to drawinto the cylinder: above 
the piston a new supply of the material. : ; : 

... Incident to the feeding: of material from:th 
cylinder portion: 21 above the piston:31, any ex 
:cess material which cannot be received within 
the conduit 28, the valve 47 and the portion of 
the cylinder 27 beneath the piston will be forced 
upwardly in the pipe, land...returned to the . 
main body of material. in the hopper le. It will ti, 
be observed that the head of material within the . 
pipe. It is sufficient to insure: travel of the ma 

steria through the conduit 28 into the cylinder: 2 
'below the piston rather than upwardly.through 
the pipe. f.i. In other words, the head of mate 

...rial in the pipe. 7 (including:the effect of the 
restricted size of the pipe) prevents the material 
from following an upwardi course; through..said. 
pipe instead of the described circulating course 
whereby it. reaches the lower portion of the cyl 
inder beneath the piston. Such head, further 
more, serves to insure-complete filling of the cyl 
inder-21 beneath the piston with consequent ben 
efits in respect of expulsion of air and the accu 
racy of the measured quantity and Weight of ma-. 30 
sterial delivered by the pump structure upon each . 

3 into the cylinder below the 

5 

O 

- downward stroke of the piston. . . . . . . . . . ; 
The cam track 63 which controls the valve 

47 is so shaped as to effect adjustment of the 
valve in properly synchronized relation with the 
piston 3 and to hold the valve. 47 in stationary 
position during the travel of the piston. Simi 
larly, the can 65, which controls the hopper 

: valve i3 is so shaped and Synchronized relative 
to the eccentric. 29. as to operate the valve in 
the indicated movement to the piston... Suitable 
spring, weight or other means (not shown) may 
be provided for causing the camroller 66 to fol 
low the can 65. ; : . . . . . . . . . . . . . . . 

... In a modified arrangement, the hopper-valve 
i8 is eliminated and replaced by another valve 
which is incorporated in the pump mechanism 
unit - proper. - 
somewhat advantageous in that it avoids agitat 
ing the material in the hopper, and in that clean- 5) 
ing of the structure is facilitated. . . . . . . . . . . . . . . . 

... In the modified-arrangement shown in Figure 
9, a pump mechanism. unit designated in its en 
tirety by the reference numeral. 75 embodies a 

:40 

5 

cylinder 7S, a piston 7 reciprocable within the 55 
cylinder, a by-pass...or conduit 80, an upper ro- ... 
tary valve 81, and a lower rotary valve 82... In 
the modified arrangement, the rotary valve.8 
controls communication between the cylinder and 
the hopper 0 which in this instance has an out-60 

..let spout 83 connected to the pump unit, Suit 
able flanges such as indicated being provided for . 
interattachment of the parts by means of bolts 
(not shown) or otherwise. The valve 82 controls 
communication between the cylinder 78, the by: 
pass 83, and a discharge outlet. 84. It': - 
The pistoni may be: reciprocated by any Suit 

able mechanism: such as already described and 
the valves 3; and 82 may be interconnected and . 
actuated by a single actuated connecting rod. 8570 
which may be actuated by a camor crank or other 
suitable means not shown. The actuating mem 
ber 85 is pivoted as indicated at 86 to a portion. 
of an arm 87 which is connected to the rotary 
valve body. 82. Another portion of the arm, 87 it 

ingly, the material is forced from the cylinder . 
below the piston through the rotary valve body 
82 and into the discharge outlet 84, the valve 
-body 82 during such time closing communication 
between the outlet or discharge end-of-the cyl 

- so that a fresh charge of material may 
20, into the cylinder above the piston. 

tion, the valves 8 and 82 are turned so as to es 

the material. 

mechanism for cleaning purposes. 

reference to the followi 
be construed as broadly. 
With the state of the art 

has pivoted to it one end of a link 88, the other 
end of which is pivoted to an arm 89, which is 
formed integral with or suitably connected to the 
rotary valve body. 8?. . . . . . . . . . . . . . . . . . . 
In the arrangement, shown in Figure 9, when . . . . . 

the piston 77 is moved downwardly to discharge 
into a receptacle thematerial then located in the 
cylinder below the piston, the valves 8 and 82. 
are disposed in the positions shown. Accord 

inder and the conduit. 80. When the piston is 
moving downwardly, the valve body, 81 is so dis 
posed that communication is effected between the 
hopper 8 and the upper, portion of the cylinder, 

be drawn 

When the piston reaches its lowermost po - 
tablish communication between the lower end-of 
the cylinder and the lower end of the by-pass 89. 
The valve body 8 is turned so as to close.com 
munication between the upper end of the cylinder . . 
and the hopper but when the valve is so adjusted, . . . 
it establishes communication between the upper 
end potion of the by-pass 80 and the hopper. 
Incident to the upward movement of the pis 

tion, the new charge of material in the cylinder 
above the piston will, of course, beforced around . . 
through the by-pass 89 and the valve.82 into the 
lower portion of the cylinder... Excess material 
will find its way upwardly through a relief pipe 
99, the lower end of which is preferably located . 
near the surface of the valve body. 82 and the 
upper-end of which is located near the valve body 
8, in an extension 9? of the by-pass 8. The ex 
tension 9 communicates with the by-pass 8) 
only through the restricted relief tube.98, so that 
a predetermined amount of pressure will be re 
quired to force the excess material from the by 
pass 69, through the tube 90 into the by-pass 
-extension 9, and thence back to the hopper. . . 
The pressure so developed serves, as before stated, . . . . 
to insure complete fillings of the cylinder por 

Such a modified arrangement is ?tion below the piston and to eliminate air from . . . 
in the modified arrangement shown in Figure 9, both valves are embodied in a unitary pump 

structure... which is bodily removable from the 
It is a rela 

tively simple, matter to substitute a previo 
claimed duplicate structure for one which i. 
moved so that loss of time incident to cleaning 
of the structure may be maintained at a 
inun. . . . . . . . . . Y. . . . . . . . . . 

The described structure embodies, no mechan- . . . . 
ism of such small size or intricate formation as 
to be difficult to produce or maintain, but, in- . 
stead, all parts. are of relatively simple form and 
the various openings of adequate size so that the . 
structure may be easily cleaned and maintained . . 
in a sanitary condition; hence the structure is . 
Well-adapted to the feeding of materials such as: 
food products for packaging. Changes in the de 
tails of construction may, of course, be made. 
without departing from the principles of inven 
tion, the scope of which should be 

I claim::::: 
1. In apparat 

  

  



said cylinder 
end of said cylinder, and means for receiving ima 
terial displaced by said piston-rod when the na-. 

sfed from the receiving end of said cylin 

4 
(combination of a cylinder, a pistori reciprocable 
in said cylinder, a conduit establishing communi 
cation between the opposite ends of said cylin 
der, a discharge nozzle communicating with cine 
end of said cylinder; means communicating with 
the other end of said cylinder for supplying ina 
iterial to be fed, valve means controlling corn 
munication between said cylindér, said supply 

I source, said iconduit and said discharge nazzie 
so as to cause material to be fed from the yin 
derion one side of said piston to the cylinder on 
the opposite side thereof when the piston is 
moved in one direction and discharged through 
Said nozzle from the cylinder: on-one side of 'said 
piston and drawn into the cylinder on the oppo 
site side of the piston when 
in the other. 

te: 
der to its discharge end. . . 

2. In apparatus of the ci 
said cylinder, a conduit establishing comizaunica 
tion between the opposite ends of said cylinder, 
of said -cylinder, means-communicating with the 
other end of said -cylincker for supplying mate 
rial to be fed, valve means controlling contauni 
cation between said cylinder, said supply source, 
said conduit and said discharge nozzle so as to 
cause material to be fed from the cylinder on 
one side of said piston to the cylinder on the 
opposite side thereof when the piston is noved 
in one direction and discharged through said noz 
zike-from the cylinder on-one side of said piston 
and drawn into the cylinder on the opposite side 

- of the piston when the piston is moved in the 
other direction, a piston rod connected to said 
cylinder and extending out of the discharge end 
of said cylinder, and means for receiving mate 
rial displaced by said piston rod when the mate 
rial is fed from the receiving end of said cylin 
-der to its discharge end, said last mentiorated 
nears comprising an auxiliary conduit communi 
cating with said first mentioned conduit and of . 
such restricted size as to require at least limited 
compression of the material to cause the same to 
pass into said auxiliary conduit... 

3. In apparatus of the class described, the - 
combination of a cylinder, a piston reciprocable. 
in said cylinder, a conduit establishing-communi 
cation between the opposite ends of said 'cylinder, 
a discharge nozzle communicating with one end 
of said cylinder, means communicating with the 
other end of said cylinder for supplying material 
to be fed, valve means controlling committinica 

'tion between said cylinder, said supply source, 
is said conduit and said discharge nozzle so as to 

cause material to be fed from the cylinder on 
*one-side of said pistor) to the cylinder Grathe 
opposite side thereof when the piston is noved. 
in one direction and discharged through said intz 
zle from the cylinder on one side of said pisten 
and drawn into the cylinder on the oppositeside 
of the piston when the piston is moved in the 
other direction, a piston rod connected to said 
cylinder and extending out of the discharge end. 
of said cylinder, and means for receiving mate 
trial displaced by said piston rod when the ma 
terial is fed from the receiving end of said cy 
inder to its discharge end, said lastinelationed 
means comprising an auxiliary conduit contralini. 
-cating with said first mentioned conduit, said 

he piston is posed 
action, a piston rod connected to 
d extending out of the discharge sit 

- direction and dischanged throught said nozzle 

- ass described, the com 
bination of a cylinder, a piston reciprocable in 

discharge nozzle coiannunicating with one end . . 

2S28802 
air Kiary conduit being such as to retard the 
passage of the displaced material therethrough, 
said alikiliary soonduit having its upper end in 
isomnunication with said source of supply so as . 

5 to retaria displaced material bo said source. . . . 
4.ifa apparat is of the chassidescribed, the coai 

zination of a cylinder, a piston reciprocable in 
said cylinder, a conduit establishing communica 

...tign between the opposite ends of said cylinder, 
18, fa, discharge Ozzie containicating with one end 

of said cylinder, theans communicating with the 
cather end of said cylinder for supplying material 
to be fed, valve means controlling communica 
stion between said cylinder, said supply source, 

F5 said conduit and said discharge nozzle so as to 
ausensaterial to be fed from the cylinder an one 
?side of said piston to the cylinder on the oppo 
Site side thereof, when the pistanisnoyed in one 

20 from the cylinder on one side of said piston and 
drawn into the cylinder on the copposite side of . 
the piston when the piston is moved in the other 
direction, a piston rodeonected to sail cylinder 
and extending out of the discharge end of said 

25 cylinder, and naeans for receiving material, cis 
placed by said piston rod when the material is 
fed from the receiving end of said cylinder to its 

... discharge end, said last Enentioned means corn 
prising an auxiliary coach it communicating with 

30 said first inertiered contiuit and with said scycroe 
of supply, and said valve means comprising means 
for stopping comitatication between said auxil 
iary conduit and said supply source when the 
piston Troves in material-Eischarging direction. 

355. In 'apparatus of the class described, the con 
bitration of a cylinder, a piston reciprocable in 
said cylinder, a conduit establishing communica 
tigia between the opposite ends of said cylinder, 
a discharge inczzle communicating with one end 

40 ef. Said cylinder, means communicating with the 
ether end of said cylinder for supplying material 
to be fed, valve means controlling communica 
tion between said cylinder, said supply source, 
Said conduit and said discharge. nozzle so -ias bo 
cause resterial to be fed from the cylinder on otheside of said piston to the cylinder on the op 
posite side thereof, when the piston is moved in 
one direction and discharged through said nozzle 
forea the cylinder on cine side of said pistora and 

it drawn into the cylinder on the opposite side of 
the piston when the piston is moved in the other 
tirection, a piston rod connected to said cylin 
dier and extending out of the discharge end of 
said cylinder, and means for receiving material 

55 sisplaced by said piston rod when the material 
is fed from the receiving end of said cylinder to: 
its disehange end, Said lastinaertioned means com 
prising an auxiliary contiuit cornmunicating with 
said first netationed conduit and with said souroe oups. . . . . . . . . . . . . 

6. In apparatas of the class described, the corn- . 
isination of a cylinder, a piston reciprocable in 
said cylinder, a conduit establishing communi 
scation between the opposite ends of said cylin 

is der, a : discharge nozzle oornmunicating with one 
end of said cylinder, means communicating with 
the other end-of said cylinder for supplying ma 
terial to be fed, waive means controlling commu 
nitation between said cylinder, said supply 

70 Source, said contiuit and said discharge nozzle so 
as to cause material to be fed from the eylinder . . . 
on one side of said piston to the cylinder on the 
opposite side thereof when the piston is noved 
in one direction and fischarged through said noz 

75 zle from the cylinder-on one side of said piston 
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and drawn into the cylinder on the opposite side 
of the piston when the piston is moved in the 
other direction, a piston rod connected to said 
-cylinder and extending out of the discharge end 
of said cylinder, and means for receiving mate 5 

trial displaced by said piston rod when the ma 
terial is fed from the receiving end of said cyl 
inder to its discharge end, said last mentioned 
means comprising an auxiliary conduit disposed 

... within said first mentioned conduit and having 0 
one end communicating with the interior of the 
first mentioned conduit adjacent its connection 
with the discharge end of the cylinder, the other 
end of said auxiliary conduit being connected to . 
said supply source adjacent the receiving end of 5 
the cylinder. . . . . . . 

7. In apparatus of the class described, the com 
bination of a cylinder, a piston reciprocable in . 
said cylinder, a discharge nozzle communicating 
with one end of said cylinder, a supply source 20 
communicating with the other or receiving end 
of said cylinder, piston actuating means com 
prising a rod connected to said piston and ex 
tending out of the discharge end of said cylin 
der, a conduit extending between the opposite as 
ends of said cylinder, valve means controlling 
communication between said supply Source and . 
the receiving end of said cylinder, and a second 
valve means controlling communication between. 
the other end of said cylinder and said discharge 30 

- nozzle and between the discharge end of said 
cylinder and said conduit, means for actuating 
said valves to, at one time, establish communi 
cation between the opposite ends of said cylin 
der respectively with said supply source and said as 
discharge nozzle while also closing communica. 
tion between the discharge end of said cylinder 
and said conduit, and at another time, to close: .. 
communication between said supply...source and i ; 
discharge nozzle with the cylinder while estab-ao 
lishing communication between the opposite ends 
thereof through said conduit. . . . . . . . 

8. In apparatus of the class described, the con 
bination of a cylinder, a piston reciprocable in: 
said cylinder, a discharge nozzle communicatings 
witin one end of said cylinder, a supply, source. 
communicating with the other or receiving end of 
said cylinder, a piston actuating means compris 
ing a rod connected to said piston and extending 
out of the discharge end of said cylinder, a con- 50. 
duit extending between the opposite ends of said. 
cylinder, valve means controlling communication 
between said supply source and the receiving end 
of said cylinder, a second valve means control 
ling communication between the other end of sis 
said cylinder and said discharge nozzle and be 
tween the discharge end of said cylinder and said 

conduit, means for actuating said valves to, at 

to the discharge end portion of the cylinder, of 
any amount of such material in excess of the . 
capacity of said discharge endportion of the cyl 

bination of a cylinder, a piston reciprocable in 

communicating with the other or receiving end 

tending out of the discharge end of said cylin 

the discharge end of said cylinder and said con 
duit, and at another time, to close communication 
between said supply source and discharge nozzle 

said conduit, and restricted passage means con 
nected to the discharge endportion of said con 

restricted character of said passageway serving: 
to cause compression of the material fed to the 

one time, establish communication between the 
opposite ends of said cylinder respectively with 
said supply source and said discharge nozzle while 
also closing communication between the discharge. 
end of said cylinder and said conduit, and at an- . . . . 
other time, to close communication between said . . 
supply source and discharge nozzie with the cyl 
inder while establishing communication between 
the opposite ends thereof through said conduit, 
and restricted flow means connected to the dis-i 
charge end portion of said cylinder for permit 
ting the escape from the volume of material fed. 

inder, the restricted character of said means. 
serving to cause compression of the material re-... . . 
maining in the delivery end portion of the cyl-... . . . . 
indel. . . . . . . . . . . . . . . . . . . . . . . . . 

9. In apparatus of the class described, the con-i. 
said cylinder, a discharge nozzle communicating. . . . . 
with one end of said cylinder, a supply-source: . . . 
of said cylinder, a piston actuating meanscom 
prising a rod connected to said piston and ex-: 

der, a conduit extending between the opposite . . . 
ends of said cylinder, valve means controlling 
communication between said supply source and 
the receiving end of said cylinder, a second valve. 
means controlling communication between the 
other end of said cylinder and said discharge 
nozzle and between the discharge end of said cyl 
inder and Said conduit, means for actuating said. . . . 
Valves to, at one time, establish-communication - 
between the opposite ends of said cylinder respecs . 
tively with said supply source and said discharge. . . . 
nozzle while also closing communication between 

with the cylinder while establishing communica 
tion between the opposite ends thereof throug 

duit for permitting the escape from the volume 
of material fed through said conduit to the de 
livery-end portion of the cylinder, of any amount. 
of such material in excess of the capacity of 
said discharge end portion of the cylinder, the 

delivery end portion of the cylinder. 
WILLIAM. F. LINSTEDT. 

  

  

  

  

  


