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UNITED STATES PATENT

2 326,302 3
FILLING MECHANISM

W:lham F. Linstedt, Freeport,
.- Kraft-Cheese Company, Chlcago Ill
: poratlon of Delaware s

Apphcatlon Janualy 10, 1941 Serlal No. 313, 96.) w0
: “(CL 221--102)

-9 Clalms
ThlS mventxon relates to 1mprovements [dn

- filling mechanism. and more partrcularly to an .

1mprovement in .a pump ‘mechanism. especrally
-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 N

other ‘materials having similar characterlstrcs
- governing- the handlmg thereof in respect of -its
~packaging. -

The main objects of the mventm“l are to pro-.~

; boxes-or othier provision may-be made to prevent .~
leakage: i :
the-shaft 22 emerges therefrom.’. The curvature

10

- vide' an apparatus”of the .character -indicated -

~which will efficiently. and . effectively feed -a-pre-
determined quantity of material from a .source
‘thereof: to -a'container or other packaging de-
..Vice; :-to provide such mecnamsm which will: be

- relatively simple and which may be easily main=

. fained -and cleaned and. wWhich may be. easily
‘Kept in sanitary’ cond1t1on 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

,ed a valve member- I8, the same comprising an.. .
-arcuate plate portmn 18, an arm portion 20 and ;'

‘shaft 22 is journalled in. suitable’ bearings' such;f -
- asindicated at 23 provided. out51de of the hopper -~

ber: 43 and- said valve: member is: adapted to. be
. 18- to the position’ 111ustrated in Frgure 4 wherem s
it closes . said opening 16.: R

with an  external flange: 24 “for: facmtatmg at-’
tachment to-said- lower-end" of the. ‘hoppez,

ass:gnor to o
@ cor—»

L.,

Wrthm tne hopper I0 there is plvotally mount-

a hub 24 w’uch i

ounted on a shaft.22. The

adJavent its : opposite “sides. Suitable. stuffing . .o

the: matenal from the hopper where " i

of the arcuate plate member {8 conforms fo.the
eulvature of the inner face 14 of -the end mem- "

1ocked from: the. p051t1on 111ustrated in F1gure
3 wherein it is disposed at one side of the opening- -

The_lower end. of ;the hoppe1

-of a

-~ pump unit structure designated:in its entirety =

‘cation and accompanying drawmgs (four.sheets) .-

Wherein there is illustrated -a filling’ mechanism’

embodying a selected form of the mventmn

‘In the drawings:. = : : .

“Fig. 1 is an end. elevatlon, )

- Fig, 2 is a'side elevation; - :

Fig. 3 is.a.section’ through the mam elements
of the ﬁllmg mechanism;: -

Figs. 4; 5-and 6~ are seetmns conespondmg
“to Fig.-8 but:showing  successive" steps m the
operatmn of-the mechanism;’ -

Fig. 7 is a section on the line 11 of F1g 6

30°

’ ;by a head 30, the same being bolted -thereto:as - :
-illustrated,- smtable ﬂanges bemg p10v1ded for

Fig. 8 i§ a section on the line 8—8 of Fig. 5; and ’

Frg 9:is a section similar to Fig. 3 but show-
1ng a modified arrangement. i - .

Referring now to the drawings, the 1mproved.

‘mechanism comprises a hopper or other Tecep~

tacle 10 for a quantity of material which isto

e fed in measured amounts to a receptaclesiich
“as indicated at i1. In this instance, the appa-

K 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.li are adapted t0-be .

propelled step by step by meahs of a su1tab1e

conveyor 12 through the zone of: operatmn “of:
the filling mechanism, the means, “for actuating -

‘the conveyor being herein omitted: smce ‘it forms
no part of the present 1nvent10n S

The hopper 10 is provided in its bottom por-
tion with an end member. 13 havmg an arcuate

‘upper surface 14, a tapped: opemng I5 and an-
S BB

other opemng Ib‘

.85

' ton 31, the same being provided with ong¢.or more

40

45 - i
' by means of an extenswn rod 34 and.a link 85t0 &
‘the free end of an arm 3§ which is- .pivotally”

-3 casting; havmg therein a cylindrical-chamber

to ‘communicate through sard opemng w1th the e
,,mtermr of the hopper

that pUrpose:.

necting rod 41.-
‘shaft 42 which'is rotatab]y supported by su1tablef-.;

by the reference.numeral 25." The flange: 24-is.

':extended sufﬁc1ently to " facilitate mountmg of T
‘the hopper on supporting brackets such;: as md1- L
‘cated.at 26 in Figures:l.and 2." :

The ‘pump unit 25 compr1ses a loody, usually L

21 and a-conduit” 28;" The: cylinder 21 is.in ' -
alignment with the opening: 16 of-the hoppersoas

The lower end of. the“pump structure is closed’i g

Within the cyhndel 21 the €. is prov1ded a plS— e

piston. rings 'stich as’ 1nd1cated at-32 to.prevent
leakage around.the piston:. - The piston. is: cars. e

ried by the upper end of g piston rod $3 which is:
slidably supported’in the end closure 39,:a suit-
able stuffing’ box’ such- as. indicated- -at 34 being-
provided to.prevent leakage fr om the cylmder 21
around said piston:rod:33.: ; T

: The. piston rod -33 hag 1ts lower end connected'

mounted: 2t its -other end ‘as shown at 31:in a -
bracket or. sumlar part carried by “a-suitable
frame’ structure designated in ifs entirety at 88, -~ -
The arin 35 is: rocked on its pivot mount: 37 by' ST
suitable means; in-this instance’ compriging an~ o L7
eccentric- 89, an eccentrrc ring 46, and a’ con- IR
The eccentric 89 is carried by a .~




2

.bearings such as mdmated at 43 and said shaft :

- and eccentric are adapted to be contmuous]y ro-
. - tated as by means-of. a . bevel gear connection
~indicated at 44 to a shaft 45 which may be driven
_contmuouslym any suitable manner. Continu-

" ous rotation of the eccentric $9 will serve through-.

]

the described connections to:effect constant and.

" uniform rocking of: the arm. 35-and-reciprocation

" of the plston 31 within the cylinder:271: .
© “The' conduit 28 .communicates atiits opp051te

cylinder.

of .a port 28 formed in the pump body. : At the

‘other end, such communication is establlshed

and controlled by means of a suitable valve struc-
ture which also establishes and controls com-

“‘munication with an outlet nozzle 46; the latter ~
-7 belng. suitably mounted in the énd member 38.: .

The valve structure referred to compuses a hol-

low cyhnducal ‘meniber’ 41 onée end of “which is-
. closed: 4§ indicated at 48 and'p
~shaft extension 49." The otl

- valve member 4 i open-as 1ndicated at- 5o and

'corhmumcates through an openmg 51 (in the wall -

10

ends with the respectivély adjacent ends of the- : ..s

» Such communication is established at -
'one end, in this instance the upper end, by nieans = -

‘,,326302 SR

:Assummg that the hopper ‘10 1s ﬁlled When the
- piston 31 happens to-be in an up position as shown

in Figure 3; and the valve 18 in an open position -

-as therein shown, the valve 47 will be in position °

establishing: commumcatmn between  the lower
ends of the conduit 28 and the cylinder 21..

the next down stroke of the piston 3!, the mate-
rial such as-a melten cheese deSIgnaued C will be

-Sucked or of fts'ovm weitht. will 6w downwardly
‘into the cylinder 27 on top of the piston 31 to fill -

said cylinder so that the condition 111ustrated in -

- F1gu1e 4.will be attained.

- Ady- expelled from below the piston will fo]low

. the course of least resistance and will flow up-

20

~provided ‘with & ;
end of the hollow-

;- wardly through ‘the relief pipe 17 and into the

~hepper.:

side of the pipe iT-and find its way into the hop-

“-pef arid blt little; if any, air will be found in the

.cheese content drawn into the cylinder 27. s
“The valve {8 is automatxcal]y closed when the

- piston 3t reaches the bottém 6f tHe eyliider 27

‘Some air may also flow upwardly out-

but the valve 41 fern#ihg uAmovea With ifs -ohen:
g 53 -commuiiféatiig. With tHe ondia 28 The

- mext movement of t1HE Piston 2F Will e it g -tp- -

betWeen the conduit 28 and cylinder 27) w1th the o

‘IoWer end portmn of ‘the: cyunder 27
Sald valve miember- &% is-also- provrded Wlth

niember 41 and’ the conduit 28 and discharge
niozzle -46. - The Valve -cylinder 47 is rotatably
' mounted in the lower end portion of the coniduit

28 as elearly’ 1nd1cated in qures 3 to-T7, inclusive, 3:

and-its shaft extensmn 49-4s ' sturrounded by a

sultable bearing and stuﬁ'ing ‘bex structuré iridi-

o ~-yalve 41 iiito the cyhinder 2T -Betow the-pi
.‘openings: 52 and B3 (see Fighire 7) which are re- -
- “spectively adapted to-establish’ or' shut-off com- -
._‘mumcatmn between the mterlor of “the valve

Cward d}'ectmn and- will. Sé#Ve: 16 $02¢6 thé: hia-

{e¥ial: ©-fFoin- fHe cyiider-27 abeve the piston
tHPGUER tHe -port: 29, the donduit 28, -4ng: the

so that the condltlon 111ustra,ted 11'1 Figus 5ol
resulf. :
Rty eapaclty Gf the cyhnder portron 2T be]o’w'

rthe pistoti 3§ iy less thar that of the Upper por-.

- ti6H 6wing to-the presence of the piston shaft 33

Toan
3

~‘éated in its entiréty at-54 which -will serve to .

prevent -any . possible ]eakage ‘from-within: the
‘conduit-28 around the outside of the rotary vilve
structure - The. outer end portion of the shaft

extension 49 i5-provided- with an arm: 58 rigidly. "

secured thereto, the outer end of said armbeing
-conhécted by ineans of 4. 1ink 56 to’ the: fiee end

“of one arm 57 of-a/bell- crank Whmh ispivotally -

mounted ds-indicated at: 58 orv o sultable ug or
;| 'bracket carried by one of the hopper SUPPoTts 26,
*Thé other arny¥:59.of the bell crank just réferred
“to has its outer: énd - operatively connected: 0" &
rod 6§ ‘which is: vertlcally slidably mouifed: in
. suitable bearings such as indicated at@i-

" lower end provmed WitH 4 roller 62 for: eoopera-' ’

tioh w1th a-cam. track 63 in-a cam dise
* best'sHoWh in Figure 1, the-cand dise 64
-by. the 'shaft 45 50 as to be constantly 16t
theréwith.:

- 5T-and'58. and osc111at1ng ‘mevement to the valve
r cyhnder (4T dncs predetermmed synchromzed r—‘e-

o latlon to the: leolprocatlon of the piston 3[.-

:'The: valve: I8 is" controlled by means of & cam

-85 which’ aCus “against @ roiler 68 carried: By one

,end of -an arm 871 p1vetally mounted as indieated
" at 68 intermediate its ‘ends.. The- other -efid of’

thearm 67-is ‘connected by means-of & 1ifik 69 to g5
an-arm:-10 which is mounted OI¥ an extensmn of &

“the valve shaft 22.

e A relief:or vent: pipe 1 Tis: mounted i the open- :

.- ing- {5 as by ‘being threaded” theremto and-said

B ;,prpe éxtends downwardly -and-terminates b2 an

open end: adjacent the valvé member &F.
“Th-the" operatmn ‘of the ‘deviee, the: hOppe

B inatenal being-in-a molten but relatively Beavy,
vrscous state o’ that: 1t does not ﬂow very freel‘y

4

&
B

i “The cam track §3 is so shaped as to .
iipart: rockmg ‘movement to thebell crank arins

19
- is:filled Wwith: the material to bie packaged; §ugh

fted:relief is provided Ly the relief-pipe- 1L

- if-sgid Iowet: portxon Hernee it will:beséen that
“the Hiaterial fed frof the upper pertxon of-the- -
cylinder to the lower perticn.thereof will b fed -

under pressure, it Being observed thit:only. Hm-
.'The
pressure thus proguded it the material ificident
to dits traxsfer from “the. upper portion:of:the -
-eylinder.-to the: loWer  portion. therésf tends. to

_squeeze:out. any entfapped-air and: it has been

" found that theie is 4 -definits ‘tendency for such

" trapped-air so that UpGH: defhvery te a; contamer L

-50

5 and flow. upwardly in the relief ipipe. $3.°

entrapped: ai¥ to. leave: tie body. of. the ‘material -
the material is substantra&ly freed hom en-

practically no entr apped:gir-will be-included:
At.the start of-the next downwald Jnovement

of the piston 31 the valve 18- will-again be: epened

:afid.the valve §f:will-be automsatically-turned to -

. align- 1ts opening 52 with:the discharge nozzle: 45
- and tofshut 6ff commuznicat

“ends of-the eylinder and. condv
5 Ure.’6.. -The mgteriak € within. the eylmder 21

on between: the: lower
as-shown in Fig-

“and’ below the piston 3t wilk. then, upen down-
- ward. movement of the piston; be. d}schel eed from
- the eylinder through the:valve 41 and the - nezzle

'contalner or receptael

46... The nozzle. 46 -delivers the matenal to the

11 as clearly shown in

Figures: }-and 2, While the piston 8 .is moving
downwardly and eﬁectmg dlscharge oE matenal.

teria,l Ciis drawn through theé valve opemng Hir
21 oni top of the plston ?! .

28’ and Valve 41
plston 3l The

ward “novernrent to ag 1t ahg‘zr it opennwf 53
with the conduit 2% to pérmit the last mentiored
course. of material from withi thé. dylinder 27

- Thus.



: 2,326,302
‘above’ the plston 3l mto the cylmder below the :

.plston 3.

'The pump mechamsm contmues to operate 1n~ .

the manner described, each’down stroke of the

piston serving to discharge.a definitely measured -

- quantity of material from thecylinder.2T through

‘the nozzle 46. and. to: draw into the cylmder above )

: the pistony g new-supply ¢f the material::
<~ Incident. to.the feeding:-of .material. from ;the
cylmder portion: 21-above the piston:21{, any ex-
-¢ess’ material -which:cannot. be. vreceived;;witl1in
-the: conduit ‘28, the:valve *471-and:the portion. of
. the cylinder 27.beneath the:piston :will be forced

ot

has plvoted to 1t one end of: a lmk 88, the other S 3
end of which is pivoted:to an arm 89: Whlch As o
formed integral with or. sultably connected to the -

x otary valve Jody 81.

In:the arrangement shown in- Flgure 9 When..z SRR

the piston 77 is ‘moved downwardly: to discharge- -
- into.a receptacle the.material then located in the =~ *
- cylinder below: the piston, the'valves 8{ and 82 .~

10

upwardly::in the pipe. 17 and: returned: to :the- -

.main body of material in the Hopper:18:.-

T will -

13

be observed that the 'head of material - within:the. . -

.pipe 11 is-sufficient to insure:travel of. the ma-~
- terial throughthe conduit 28 intv the:¢ylinder.27
‘below the:piston rather:than upwardly.through
‘the pipe: 17.; . In other words; the head: of mate-
“irigl.in -the: p1pe 1 (including: -the :effect -of “the
restricted size of the pipe) ‘prevents the material

are-disposed. in.the “positions.. shown ~Accord- - -

.ingly, the material is forced: from the -cylinder -
helow the:piston through- the rotary Valve body

- 82 -and into’ the discharge ‘outlet 84, the valve -
~body 82 durlng such:time closing commumoatmn T
,between the outlet or discharge end-of -the .cyl-

inder and the conduit: 80.. Whet the piston -is- -

-moving: downwardly, the: Valve body 81 is so-dis- 1_'

- posed that communication is-effected between the
. ‘hopper {3:and the upper; por tion of the cylinder, - -
.so that a fresh cha1 'ge.of: materlal may be drawn"

204

_into the cyhnder above the piston.:

-... When .the p’ston reaches -its- lowermost tpos1-'
. tion, the valves & and 82 are turned so as fo-es~-

“from following :an upward:course: through. said =

_ipipe-instead -of .the described:circulating courss:

whereby  it. reaches the lower portion of the ¢cyl-
dnder’ beneath the piston.:: Such. head, further-
-more, serves to-insure-complete filling of the cyl-

inder. 27 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-

" :terial delivered by the pump structure upon each

-downward stroke of the piston. .-
- The cam track 63: . which controls the Valve
67 is so shaped as.to. effect . adJustment of -the
valve
. piston )
position during, the travel of:the. piston.. -Simi-
“larly, the cam 68 which controls .the hopper
‘valve {8 is 50 shaped and synchronized relative

‘b0 ‘the eccentric: 28.as to- operate.the valve in.
‘the indicated movement to the pisfon.- . Suitable

" .spring, weight or other means (not shown) ‘may

in pro perly synchronized relation’ with :the S
31 and to .hold the valvﬂe’tﬂ,m statlonary

tablish’ communication- between the lower: end of

the; cyhnder and: the Jower.: end of the'by- -pass. 89,

The valve body 8! s turned 50 .as.to close: coMi-
munication: netween the upper. end of the cylmd T
and the hopper hut-when the valve is so adjusted;

it .establishes communlcatlon between the upper'

end p01t10n of the by-pass 80 and the hopper..
Incident fo the upward movement of-the. pis-~
ton, the: new. chalge -of. mater1al in. the _cylinder

_above the plSuOl’l will,- of course, be, forced around o S
_tnrcugh the by-pass 88 and the valve 82 1nto the-
Jlower: portion- of the cyhnder

. Excess material . -
will’ ﬁnd its. way: upwardly through a relief pipe -

§8,.the. Jower end-of which is prefelably located o

near- the surface.of the valve. body 22-and the .~

. uppei- -end of Whlch is located near: the Valve body

40

be provided for causing tqe cam. roller 65 to fol—-- -

Jow the cam:65. e
- In'a modified- arrancement the hopper valve

{8 -is: eliminated .and rep‘aced 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— B

ingof the structure is facilitated.

Such' g modified arrangement is:

§l.inan nxtenszon 91 of the by- -pass: 38, The €x=

_tensmn 1 communicates with the. by—pass 80
only thr ough the restricted. rehef tube 88, 50" that:

.8 predetelmmed a‘nount of pressure w1l : :
“quired-to force the excess mater1al from
" pass- 83, through the tube $0° 1nto the
-extension 9i; S
_The pressure so developed serves;: as. before stated, - = -
-to-insure complete filling ; of the cyhnder por-- :
“tion below the plston and $0. e11m1nate a1r from' T

o L
and..thence back to the: hopper R :

“the material.”

- In-the modified: arrangement shown'm Flgure o

‘9, 8 purnp mechanism unit:designated in its.en-
“tirety by:the referenée numeral 18 embodies. a

.cylinder 78, a piston: 77 reciprocable. within the ;

ot
Lt

“gylinder, ‘a‘by-pass.6r conduit 88; an.upper xo- - .

-tary valve 81, and a loweér: rotary valve'82: . In

_the modified arrangement, the rotary valve 8l -

. controls communication between thecylinder and
the hopper 18 which in this instance has an out-

60

"~ .let spout. 8% connected to the pump  unif, suit-::
able flanges such as indicated being provided:for :

mtexattachment of ‘the parts by means of bolts
“(not.shown) or;otherwise. . The valve 82 controls

. communication between the cylmder 16; the by— i

' . pass 89, and & discharge outlet 84: -

-The piston 37 may-be: remprocated by' any smt- .

-able ‘mechanism: such . as.. already described:and

.the valves 81 and. 82 may be interconnected and
“adtuated by a: single: actuated . connecting rod. 85 70

which may bs.actuated by a cam or crank or other
* snitable. means neb shown. .The. 1
ber 8% is prOted as mdlcated at 85 to S portmn

~of .an arm &1 which" is ‘conrected to the rotary :

‘ ;valve body 82, “Another portlon ‘of the arm, 81

7

“ina sanltary ‘condition;. hence: the. structure Age e
. well adapted to the ‘feeding .of; materlals such _asi

- food products for packagmg Chanfres in the de
‘;taﬂs of constructmn may,: of course -bg made-
:thhout departmg from the prlnmplesv of, inven--.. .-

. In the mod*ﬁed arrangement shown in. F1gurei e

.8,"both-valves are embodied in a. unltary pump - S
~st1uotu1‘

hrch A8 bodrly removable fromA the

1sm «of such small size or ‘intricate” formatmn ‘as
to e difficult to produce or mamtaln but,:

,stead all parts are: of relatively snnple fovm and
-the various openings of adequate. size so. that the -

structure may be: easily: cleaned and: nnamtalned-" L




4 : ,
,combmatlm af a myn:tnder & ;nstmn mcmro(nme
in said ccylinder, a conduit establishing eommuri-

oation between :the. oppqsue_ends o s_and cyiin-
~ der, a discharge nozzle communicaiing with one

- end of said eylinder; means cormmunicating with 5
o the «gther end of ‘said c*y*lmder ‘for supplying ma-

= ierig] %o be fead valve maa:rxs controlling -com-
: mumca‘aen hetween s8id Cylinder, said’ supnly
- seuroe, said icénduit and  said discharege hozdde
g0 as to canise material to be ‘fod‘from the Lylim-
" ‘der-on one ide «of said piston to the cyBnder on
. ihe ‘opposite. side theleoT Whe.n the pikton: s

moved in-ons directicn -end. dischiarged fhiowugh-

waid ‘nozzle from- the cylinder-on:one side of: sand
pisten and’ drawn into the cylinder on the wppo-

' . -site side of the’ pxston when the pision is mioved
: ﬁhe other Adirection, a piston red -commected. to -
RO %
- end of said cylinder, ‘and means for Teceiving g~ -

~ terial ‘displdced by ‘said- pistion: irod svhen the ma-.
srial 45 fed frem thé' wec&wmg epd of safid cylrn—_

cylinder and extending -out.of the discharge

: 'de'i' toits discharge end;
9 T Bpparabus of the class desoz ibc/d the Oom-

bingtion 6f 4 cylinder, a- ‘pisten. 1e01prooa:ble in:. -

* sak d:cyl"nder 2 conduit establishing communica-

- Yion between ‘the o‘ppamte ends of “said cylinder,
“adischarge nozzle cominunicating with ‘one end -

- of ‘said-cylinder, means-communicating with tie
othez end-of said - cyhnd'rer for suppwy‘rmg miathe-

“rinl to foe fed; valve meahs centrelling ‘communi- -

‘cation between sait ‘eylinder, said supply source,

said ‘conduit and said discharge nezzle go as to
~cause ‘material to be fed: from the cylinder on-

T one- sﬂe -of ‘sgid Diston 1o’ the- -cylinder onh the

‘opposite side thereof when the-piston is moeved -

“in-one direction and dlscharged through 53id noz-
~“ofte- from ‘the cylmder ‘on-one ‘side :of said -piston

+ and drawn into the cylinder on, the opposite side
- of the piston when ‘the Fiston is moeved in” the

--other chrectum a piston rod ‘conmected to ‘seid
cylinder and extending otit of - the dlscharge end

_,'O’f sald cyhnder and means for res elvmg mate-f

Tial-is fed tfrom the receuvmg e'nd of said cﬂm—

" -der o it duscharge end, said last mentiomed .

| -means-comprising-an auxiliary ‘condiuit communi-

- cating with said-first ‘mentioned: ‘corduit -and: of
such restncted size as bo require at least Timmited:

.com, ression of the material to cause the Jsame Lo N
D 5 drewn - into the rylinder. on. the oppasite side of

: pass into ssid-auxiliary condurits:

B0 IA " apparatus of ‘the class deqcnbed the‘ -
- .combma‘tmn of a -cylinder, a-piston recmmcab}e;
SoL i said eylinder; & conduit: establishing ‘commumni-

- catton'between the opposite €nds of said Cylinder,

a dsischarge nozzle c@mmumcatmg “with one -end

: “ “of said ‘cylinder, ‘mearis -communicating with the
‘other -end of ‘said cylinder for subplying maberial

-“to-be fed, valve means controlling commumita-
©tiom - between said ‘cylinder, ‘said supply’ source,

-+ .said conduit end said discharge ‘nozzle so ‘as o
eause material to be fed from the. cylinder en -
-one side of §aid piston te the cy'Imder on -the
* “opposite side thereof when the piston is moved..

“in ‘ome direction and-@ischarged throughsaid noz—
zle from ‘the cylinder -on-one -side of ‘said -pisten ;

. and-drawn info the cylinder on the opposite side
- of- the ‘piston when- the pistol s moved in the

. ‘pther “direction, a pistom rod -cinrected to wad
~cylimdet’ and -exterding-out ‘of the discharge end .

- of said- cylinder, and -méans for recewmg lmzlste—
“rial ‘displaced Dy’ said. piston rod when ¥he mu-
terial is fed from the réeeiving endof siid: cyl-

-inder- to its discharge end;: saidl last mmtmeﬁ

.~ ‘means compnsmg an a,uxxhary conduit -commduni-
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0

mmbmemdmtbmngsudzsta rehandthe
passage of the displaced material therethrongh,
said muxiliary contnit having its wpper end in
gomnimicabion with said source <of swpply so &5 -
5 .40 Tetarn displaved meterial Yo said source. v
4.:Tn apparatusof thecirss described, the com-
: mimmffa«:ylm & pishon -reciprocable in
said cylindes, @ cenduit sstabiishing communica-
ion hetween the -opposite wnds. of said cylinder,

N0 A discharge norzle conwmizichting with obe end N
- of ‘said cylinter, shebms onmnithicatimg with the

‘opher end. of said cylinder for supplying: material
. o e fed, valve means corgroling CAMMIIUNCE=
ton bebween said :eyfnder, said supply source,

rs smid Conduit amd swid disclarge nozzle 36 @5 1o

“cause inaterial 1o be fod from ithe cylinder on cne

sice of ‘sakd Pistonto the eylindsr on the oppo-

isite sige thereof. when the piston is'moved in one
" divection and ‘dischanged threugh said wozde -

20 -froen - the tylinder on one side of §aid piston and -

drawn gnfie. the cylinder on the egposite side.of "
“the piston whenthe:nsbun is moyed in the otiser
direction, ‘s piston Tod cormectisd 10 said Cykimeley
ST exttending .out o the distharge end of suid
25 cylinder, and mesns for receiving material dis-
. placed by swid piston red when the muterinl ds -
fed from the veceiving end of suid cylinder to dts
- ~discharge &nd;- said lest mentiomed means 0om-
. “prisitg an guxiliary condhil communicating with

30 said first mentiomed conduit and with said soxrve :

of supply, and said valve meanscomprising means
for stopping commeumication hbetween said auxil-
nry cendmt amd seifl supply source when the
Piston moves in maberial-discharging direction.

35 :Brin *appam‘tmsmf the class described, the com-
Dimation of a cylinter, a piston peclproca,b‘}e in
waid- 'cylmder a ‘conduit establshing -communica-
Yien hetween the opposite ends of said cylinder,
= discharse nozgle communicating with ene end

A0 of sl cylinder, mesns communiceting with the

. otivei end -of sad cylimder for supplying material
P be e, valve medms controlling communica-

~tion “between said cytinder, said supply ‘scurce,
said conduit and said discharge. ‘mogzle so-igs bo

‘omve side of said piston o' the cylinder on the op-
‘postte side thereof when the piston is moved in
“one divection and discharged through ssid nozzle
from: the cylinder on ¢ne side of said piston and

~the piston- when “the piston is moved in‘the vther
direction, » piston rod tembected to-said cylin-
der and extendting sout of the .dischange end of
said -cylinder; and means, for receiving material
dizplacey by said piston rod when the material
Y s fed from the 3 receiving end of swid eylinder to-
- dts dischamge end, said dast ieentioned means com-
- pising an wuxiliery comuit cEmmunicating with
_suid st Jxmhxonm .wndmt amd with smd isenroe
“of supply.:
2B Inappammsm tkte c;laxsdescmbed ‘the com- :
binetion- of & .cylinder, & Ppiston Teciprocable .in -
i cylinder, a comduit -eetablishing wowmumni-
m‘bm between the oppesite ®nds of Said cylin-
qer, 8 - dxs\chamge nbzele oommunicating with ome.

53

" ive other end -oT sakd cylimder for supplying ma-

terial $o e Ted, Yalve means eontrolling commu~ '

: _nma‘lnon Fetween - said eylinder, said suaply
‘soures, sa*xd ccmﬁurt and said dis¢large nozzle so

a5 1o TAuse “material to be fed from the eylinder " |

on’one side of said piston to the cylinder on ‘tie
- opposte sitde thereof -when ‘the piston is moved
inone direction and discharged throngh said noz- .

- cating w1th ~sana ﬁrst mentwned candu"it -gaid 75 'zie Trom the ty}mﬂer ‘on ‘one mde ‘of ‘saxd prsbon

mse mafterial to.be fed from the «Cylinder on

end of said cylinder, means DOTNIMURiCating with
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and drawn mto the cvlmd\.r on- tbe cpposite 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 ma-
terial is fed from the receiving end of sald cyl-
~inder to its discharge end, said last mentioned -

" means comprising an auxiliary conduit disposed
- within said first mentioned conduit and having 10

oneend 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

aid supply scurce adjacent the recemng end of 15‘

. ~th'= cylinder. . .

- 1. In apparatus of the class deser lbx.d the com-~

~ ‘bination of a cylinder, a piston reulplocable in:
said cylinder, a chscharge nozzle - commumcaumg
~.with one end of said’cylinder,. a supply soulce 20
- “communicating with the other or rece1v1n<y ‘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 -

" ends of ‘said cylinder, valve means- controlling
~communication between _said supply source  and_
the receiving end of sald ¢ylinder; and & second
valve means cenirolling com'nu*nha.tlon betwenn

" the other end of said:cylinder and said discharge 30'
- -nozzle and between the" discharge.end of said

cylinder and said cenduit, means for- actusting
“'said valves to, at one tlme establish-communi-

cation between the -opposite ends’ of said cylin-
der respectively with said supply source and said: 85
discharge nozzle while also closing communica-. ...
tion between the discharge end-of said cylinder
.and said conduif, and at another. time, 4o’ close:
communication between said supply. source -and:
discharge nozzle with.the cylinder while espab- - 40
- lghing communication bstween: ‘the opp051te ends
thereof through said conduit.. :

- 8. In apparatus of the class descrlbed, the cem-_-.
bi.nation‘ of ‘a cylinder, a-piston reciprocable in.- .

- .said-cylinder, a discharge nozzle communicating: ¢g

with one end of said cylinder, -a supnly source

- commumcafmg with the other or receiving end of

said cylinder, a piston actuating means compris-
" ing g rod connected to.said piston and extendmg
cut of the discharge end of said cylinder;
duit extending hetwesn the -opposite’ evlds of said:
- cylinder, valve means conmollmg communication
_between said supply scurce and the receiving end
.of said cylinder, a second valve means” control-
ling communication. beiween the other end of gg
said -cylinder and said discharge nozzle and be-
tween the dlschavge end of said cyhnder and said

rcond\ut means for. acthatmg sald valves to at ;

of material fed through said: condu;t to the de:
& con= 0.

said discharge end portion. of the cyhnder, bhe',
. restricted character of sald passageway serving = -
" to cause compression. of the material: fed to'the-

one time, establish communication. between - the

" opposite ends of ‘said cyhnd r respsctively. with : ’

said supply source and said dlS’_'ha.' e naozele while:

5. also closing cornmunication between the dizcharge, .~

end of said : yllnder and sa:d condult and at an-

other time, fo_close communicaticn between:zaid -
" supply source and discharge nozzie with the-cyl-

inder-while’es tsbhshmg coramunication between
the opposi it ends: Lhereof thrcugh ‘said condu.t e

" and restricted flow.means connected to the dig--: .~

charge end.portion of said cylmder for permit- -
ting: the ‘escape from-the volumeé of material fed

- to the dlschaxge -end portaon of :the- cyhndq of

any amcusnt. of. quh material in excess-of -the

’ capacity of said dlSFharge end:porticn of the cyl~- a
inder,-

‘the res stricted character -of said :means
sérving ‘to’ cavse ‘compression of the maferial re- .-

maining in uhe delivery end pod, ion of the cyl-r_ -

inder.

9. In anparatus of the c;ass descnbed thn com-t - i
" bination of a ¢ylinder, a’piston recprocable. ino

said cylinder, a discharge nozzle communicating: -

with oné end-of said. cyhnder a supply.- souree’ -

commun*catmrr w1th the other or. recalvmg \,r*d O
of said cylinder, a piston actuating means com= "7
. prising a rod connected -to said piston and.ex- . :
‘tending cut pf the: dlsbhargn end: of:said cylin- =
der; a conduit: extending between: the opposite™ - -

ends “of 'said- cylinder;valve -means -¢ontrcliing. -
commumcatxon between “said-supply ‘source and
the Teceiving end of said-cylinder; a second valve .
means controlhng communication betweon the

other end . of said cylinder and: sald dlscharge LiE R

nozzle and between the dlscharge end of. said: cyl=.

- inder ‘and said-conduit; means for:actuating said.- -
valves ‘to, at one time. ‘establish: cemmumcatmnj Cenils

between the opposite ends of: ‘said cyl-nder respec=. .
. -tively with said supply scurce and-said- dlscharge;;
nozzle while also closing commumcatlon between:

“the discharge end of said. cyunder and gaid con= -
7 duit, and at another time, t6 close.communication
~‘between said supply source ‘and discharge nézzle .- .
with the cyl inder while esﬁabllshmg communica- .
‘tion between the opposite. ends thereot - bhroug
= said-conduit, and. restricted passage’ méans con
" nected to-the discharge end: ‘portion of 'said co

duit for pe“mﬁ;‘mng the escape-from:the volume”

livery-end povtﬂon of the cyhnder ‘of ‘any a‘”lount,
of -such-material: in e*ccess .of the: capacity of.

dehvery end poruon of the cyhnder
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