~ Feb.24,1953 g Rruiapp 2,629,328
| .I_:- i-l IIt I | If'I.-II__ I'PUMP' .. | o . : S ”I”.
'__If‘i'le,d Se_pjt_.: 26, 1_9'47 SR ) o - . - - 2.'SI~]EETS—-—-'-SI-IEE_T 1

- -
L] .|,'.'
]':

!
i
I
)
|
|
i
|
l
|
I
I
|
)
I
|
I
|
I
|
I
|
I
l
|
|
|
|
|
|
I
I
l
l
I
!
l
|
|
|
/
I
;
[
I
|
I
1
l
|
|
|
I
I
!
l
1

.'.‘""l-._-__ __-_._..-l-h‘- .

F_F --“n--ﬂ”-_’-ﬂ--_‘ﬂ--- RS --_H'—'j

c/’zsz?}am ?Za ' ?8.._ 2aa’a’

C/”/y o/’/‘o %

o ?/z?‘zzeff
LG




L o L s 2,629,328
- Feb. 24,1953 F.RLADD - %629,

T L - PUMP . _ |
- a o | | - 2 SHEETS—SHEET 2 ]
- Filed Sept. 26, 1947 I - o

23—

— 49

o

1 N A/ /%//
2Q W&/ . .

- 93 N2 N ' S o |
.5.40  NV ‘ 3/ .; 47 ///m_+ﬁo;e£Z£%Eﬁ:
- 39 e\ '

. NN TT N/ 32 ': - — - NO2ZLE
NN E I =

. ;':.25”' / I. et / ‘38&' - /) = 4ﬁﬁ |
31T - / 38 /AN 77/ o

a9 . NUEL ' - '

U 36
T35

| _.:Iga_fﬂ Tl

sy
}ﬁo_ o

> ' NN ] 55 -52
- _ | ; > |

\

= S Jrventors
[N o Plyd R 2ady
INZZ RS 4 = 24
5% 3, <

¢ éﬁ?tk“;#_ﬁVl

W\




~ parts of the grease gun structure broken away.
- . Figure 3 is a sectional view through the center

of the lower end of the pump within the grease
. gun structure with the. sectmn cut bemg through o o
~and a packing member 24 is mcluded between_; |

o Figure 4 is a schemetlc v:lew of the lcwer endf' _45
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The present mventmn reletes to a porteble L
grease gun and more. partlculerly to a portable -

~ internal combustion engine.

. It.is an object of the invention emeng ethers
.to prcwde a grease gun structure that is ccmpect |

~and of a size easily handled so as to be portable

~ and easily traHSDGTtEG trom place to pl&ce oy

' f one person.
"~ '1t.is another chect of the mventmn 0 pre-

_'j  vide a portable grease gun structure that is par-
S __tlculerly adapted to lubricate farm machinery =
- windshield wipers in the automobile art.
15 .
- a flange 13 extending outwardly around the

in the ﬁelds by a.ttechmg the grease gun. struc-~
ture to an mterna.l combustion engine on a trac-
tor to recewe pewer to eperete the grcese gun

‘structure. -
- Itis st111 another obJect cf the 1nvent10n to
-- prev1de a portable grease gun structure that is

~ simple in construction and operation, easy to

operation; a portable grease gun structure that

| ' grease . gun. structure huvrug a vacuum motor
means cpereble frcm the Intake memfold of an

o

10

 phere.

. "2 ,
ture l tc the mteke marufold 3 of an mternal. |
combustmn engine 5.

A the top of the grease. guu structure l isa

double acting vacuum motor § which has a dia-

phragm 1 dividing the housing 8 into chambers
- 8§ and 180,

-A piston rod {{ is attached to and.
moves Wlth the dlephregm 1. A valve mech-

-anism within the valve housing (2 operates to
‘alternately connect chamber 8 with tube 4 and

chamber 18 with the atmosphere and chamber

i0 with tube & and chamber 9 with the atmos-~
Vacuum motors of this type are old in
the art and are well known in the operation of

"The heusmg 8 of the vacuum motor 6 hes

~ entire periphery of the housing 8 and has a series

- is long lasting and durable in operation, requir-
~ Ing few repairs wrth less time lost in operation;

- a portable grease gun structure that is easy to
- operate, simple in design and easy of repair in.
- case of breakdown; and a porteble grease. gun -

25 |
- and grease receptecle 2 are pertable by graspmg;

oi spring fingers {4 around the outer periphery

. of the flange 18 to fit over a bead I8 on the grease
20
- operate and economical both In construction and

receptacle 2. A cover 16 having handle 17 is

- attached to the motor housing 8 and serves as a
- means to transport the grease gun structure {
from place to place. ~When the grease gun struc-,, .
ture | is mounted on the grease receptacle 2 by .

the Spr mg fingers 14, the grease gun structure |

hendle 1.

- structure that requires no special skill on the j:
part of an operator to connect to an mteke ma,m-_

- fold of a tractor and to a fitting. |
. With the foregoing and other ebgects in wew,“ |
" the invention will be more fully described here-

' with and will be particularly pomted out in. the  through pipe {9 to hose 20. The hose 20 has'a

clalms appended hereto..

~In the drawmgs where1u hke symbcls refer
. tolike or ccrrespcndmg parts throughout the :

'_ severel wews

- Pigure 1 is an elevetlcnel view of the grease'
o gun structure shown attached to a tractor. |

730;;; vacuum motor §, by the motor 6§ and pump 18

‘A pump 18 is atteched belew the racuum'
motor § and is immersed in the grease in con-
tainer 2. As the pump 13 Is actuated by the

having the common piston red i{, grease is forced'

- release nozzle 21a to attach te fittings threugh’;ﬂ

39

which grease may enter: to bearing parts of*_. '
bmechmery The release nozzle 2a end the fit-

tings to which the release nozzle 2la attaches,

‘are old and well known in the ert and thelr use -
: and structure are well known. - --

~Figure 2 is a side elevetlonel view. with certem-

~the circular plane 3.

40

‘ing 21 and the plston rod (i,

“The pump I8 is included within e, pump hous-

~ the vacuum motor 6 and pump 18 is reciprocal

of the pump of the grease gun structure shcwmg_' :

-_the plsten of the pump moving downward.

- Fleure 5. is a schemetlc view of the lower e.ndt' .
- ef the pump of the grease gun structure ShOWlIl“

- the plston of the pump movmg upwerd
| The greese gun . structure

on tep of a grease receptacle 2. |
| ,_shown a,s extendmg from the grease gun struc-_

o represented gen-
~ erally at | and is shown in F1eure 1 as mounted
" A hose 4 is

E | mthm a housing 22. The pump housing 2{ con-

11ects W1th the hcusmg 22 by screw threads 23

._,the housing members 2{ and 22.

-The piston rod {1 has a cep hcusmg 25 screw

| -_threeded to the piston rod If at 26, which cap-
“housing 25 surrounds the lower end of the plsten'_.- |

__ 50_ rod {1 to form with the lower end of piston rod 11

- the plstcn of the pump 18. The piston housing

25 contacts packing 24 to seal the space between,
“the piston 25 and the pump ‘housing 21 and the,
housing 22. The packing 24 is a synthetic rubber
.peckmg cf O-shape and has been found most.j?

common to both




', - carried in a groove 39 in the piston 25.

- 32 seats.

Y

. pump housing member 21.
- has passageways 45 connecting with the passage-

__ < _
satisfactory in sealing and is resistant to deterio-
ration from the grease. The cap housing 25
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end the piston rod 1{ have the same type sealmg |

means 217 therebetween and do not depend on the
- screw threads 26 to seal the joint In view of the

. pressures developed by the pump 8. The piston

25 reciprocates within the pump housing 2{ and

o seals with the inner cylmdrma,l wall 28 of the

pump housing 2{ by an O-shaped pacmng 29

- The end of the piston rod {1 termmetee in a
socket 31 into which a valve 32 fits.
“housing 2% has a seat 33 upon which the valve

and the end of the socket 31 to keep the valve
32 seated on seat 33 to thus close off passage 35
in the end of the cap housing. 25.

The cap

A  sealing

10

- member 356 is attached into the bettem of the

valve 32 to seal with seat 33 when the valve 32
~ is seated. A space 37 is formed bebween the end
of piston rod {1, seat 33 of ‘Thousing 25 and valve

in valve 32. The piston rod {1 has a central bore

39° which connect: into- lateral passageways &9.-

The passage 385, space 37 lateral passageways
38, central bore Ssa,. central bore:39 and lateral
passages 40 form a conduit from a cylinder or

chamber 4f in the pump houemg 21 below the

piston through the valve 32. |
The upper portion 42 of the houemg 25 is re-

The valve 32 has lateral passageways 38 con--
necting into the space 37 and a-central bore 38a

20

49,

grease is supplied by a grease distributor.. _
flange (3 may be made to handie any size re-
ceptacle. 2. desired. When the grease gun as-

43 lifts the grease' in chamber 44 and ferCes it
under pressure 1nte the outlet hose 20 by valve

In the operetlon of tne grease. gun most farms

have a tractor available which has an internal
combustion engine thereon and the intake mani- .

fold can be tapped and a suitable fitting put
thereon to receive hose 4 which may also have
a fitting in the end therecf to couple. with the
fitting in the 1ntake manifold. It can be seen

‘that the grease gun { can be attached to a tractor
- where the intake manifold has a fitting e.nywhere -

| - the tractor is found.
A spring 34 is within the valve 32 -

‘ 1:'5

The receptacle 2 may be the receptecle in which
The

sembly is attached by spring fingers 4 to the

receptacle 2, the whole assembled unit may be:

portable from handle 17. The hose 28 and noz-

zle2ia connect with regular ﬁ‘ttmg mﬂmbers HGW -
- employed throughout industry. R

29

The gas from the intake manifold is con-.

'ducted to the valve mechanism 12:and chambers:

8 and 1@ are elternetely connected with atmos-:
phere and vacuum as previously - explained- to.
reeiprecate the piston rod f1i which 111 turn re-

_clprecetes piston 285.

30

duced in diameter from the lower portion of

"the housing 25, which lower portion has a close
 sliding fit Wlth the inner wall 28 of the pump

housing 2i and a shoulder 43 is formed between
the upper and lower portions of the housing

- 25,

35

A second chamber 44 is formed between the -
inner wall 28 of the pump housing 21, shoulder

43 outer wall 42 and a top shoulder 45 in the

The cap housing 25

40
. 32in the pistcn 25 into the smaller. upper. chem-

~ ways 40 in the piston rod (i and the passage-
‘ways 46in turn connects w1th the eeeond cham-j- |

ber 44.

Theé second chember 448 connects into an eutlet' :
'passage 47 in an extension 4% connected with the.
_ The extension 48 has a check
- valve 49 therein similar in every respect to the.
valve 32 in the piston 25 previously described.
‘The passage. 41 connects into hose 28 and de-
. livers grease under pressure to.the pezzle 2ia.

- pump housing 21.

. off chamber 4{.
o0

A standing valve 58, similar to the valves. 32."3 )

and 49, is mounted in the bottom of the pump
houising 21 and held in place by a thimble 51
- screw threaded at 52 into the pump housmg 21.

~ The thimble 51 carries a. relief valve 53 that can

55

slide through opemng 54 in the end of ‘the thTm.. |

~ Dble 5l and the relief valve 53 has 8 central open-.
o Ing 55 therethreugh The relief valve 53 seats .

- against a housing 56 centemmg the standing 60

~ and consequently the vacuum motor 6. will never
~ be stalled or equilibrium: reeched between: down~-
- ward thrust of the vacuum- motor 6 and pressure:

_in the system on the dewnwmd stroke of the pis-
“ton'25. |

“valve 50 and the spring 57 keeps the rellef velve 53 -

~ seated against the valve housing 55.

On the upstroke of the piston 25, the pressm a.

s reduced in chamber 41 with the etmespherlc

pressure on the grease in receptecle 2. fowmg.

grease through opehning 85 in relief” valve 53,

65

‘The grease lifts standing valve 58 out of con- |
tact with relief valve 53 and allows grease to -

| --;ﬂow through standing valve 59 into chamber 41,
- On the downward stroke of plsten 29, stand-

ing’ velve 60 is seated. agem on relief valve 53

thus closmg off chamber 4.

-the upper chamber 44,

| ~ The valve 32 will'
- now become -unseated and grease will. flow into.
‘On' the upward stroke

| of the p1st0n 25 velve 32 ege.m seets end shuulderﬁ'._';si

ber 44.

- stroke.

Turning now to the schemetlc view ef Frguxe*
5 ‘the piston rod {1 is shown as moving upward-

ly, hence piston 25 is also moving upwardly. A

- vacuum is created behind the piston 25'in cham-
ber 41 with atmospheric pressure forcing grease-

from receptacle 2 through the standing check
valve 30 into chamber 4. Also the piston 2§
in moving upwardly forces the lubricant from'

chamber 44, past check valve 49 into hose 20.

On the down stroke - of piston 25 as’ repre-

sented schematically in Figure 4, lubricant is

ferced from the lerge lewer chamber 4i, by valve

Surplus lubrlcant represented by the
difference in dlsplecement ‘between- the lower

~ chamber 41 and the upper chamber- 44-is forced: -
- out the | final check valve 4§ into _the hose 20
providing the resistance to such flow.is'not great- -

er-than the resistance of the spring 57 holding.
relief valve 53 egaiﬂSt' valve housing 5§ to close.

has been calibrated, then spring 57 will be com=

pressed allowing relief valve 53 to unseat and thei'
grease to return to the receptacle 2. |

It will be noted that; by regulatmg or. cehbre:b—
ing the tension in spring 57 so it is less than. the.

_memmum downward thrust of the vacuum motor

6 the dewnwerd stroke will: elwa,ys be. completed~

- and the upward etreke started; regar dless of the

resistance or pressurein the outlet grease hose 20;.

If the vacuum motor 5 stalle or equlhbrmm is

:_reached on the downward stroke of piston 25, the
- whole- greaee gun syetem will be cherged W1th a

much lower pressure than if the pressure-in: the-

-grease gun system reached equilibrium on the up~ *
"This is due to the fact that a large: area -
- piston is  operating on the downstroke whereas'a®

small area piston is operating onthe upstroke.i_f
As an exemple the followmg is eet forth |

“In case resistance in hose 28" '
is greater than the tenelen to-which spring 87



o Resultent pressure....
e Total

" '..:_"--..::'Are.a of piston. ef’fec- S

Doum stroke
Thrust of the vacu—-. L
um metor._._._....._._.-_.;
“Area of piston effec-
tive on-- the down = ... -
stroke___;..;_.__-____ 800 square 1nehes R
437 peunds per square mch
‘volume - dis- . T RUTRNC
plaeed with 1 inech = -
| stroke_._l.,..,_____._....._.;_._..._.__;.___-.__. 100 cublc 1nches
o ST Upstroke o
‘-.;Thrust ef Veeuum S R
- 350 pounds per square mch

tive on the up-

stroke..._._.._-...;_;....._... 100 square mches

plaeed with 1 inch

strerce_,,_.-.____..'..,.....,_-_._.___. 100 eublc mches

350 pounds per square inch

. mewaes

_"_rehef velve nermally closing said outlet end

. capable of opening the same while se1d bere 1s

[

:_-clesed by said check valve.

3. In cembmatmn a conduit havmg 2 recewmg |

bpemng and a dlscharge epemng, 2. valved piston

reclproeel within said condmt said piston pro-

vided with a passageway connecting said piston
S valve and said discharge opening, means for re-
10

~+ . ceiving opening and forming a chamber within
- said conduit intermediate said valved piston and

ciproecating said piston, a check valve in said re-

 said check valve, a thimble over said. receiving
- opening, said thlmble prev1ded with an inlet and.

15
- receiving opening, g spring controlled relief valve
in said thlmble having a bore concentrle with said @

- m esultant pressure... 3500 peun ds per squa,re mch' - inlet and communicating with said receiving

n ‘Total volume = dis- o

Thus the pump 18 will ferce a large velume of

o grease ( 800 cubic inches)- per eycle of operation

where enly a low pressure is requrred to force the
. grease from hose- 20 into a grease fitting.

from hose 20 into - a - fitting, the pump

- reach a maximum of 3500 pounds per square inch.

30

It will be- understood that the invention has -

:ibeen deecrrbed for purposes of 111ustrat10n and -

e,&planatlon and that changes and. varmtrens are -

o possible without departing from the scope of the '3:5_5.

~ invention; all such modifications and changes are
- 3-111tended to be mcluded in the eppended clalms

| I clmm

an outlet each of whmh communicate with said.

. opening, said check valve capa,ble of closing said-
bore, said relief valve normally closing said out-
let and the spring on the same calibrated to be

_- complessed when & predetermmed pressure is

- reached in said chamber whereby said outlet is
- opened to prowde a rellef outlet for materlal 111“-' -

‘When :-_:SEle chamber

hlgher Dbressure is- needed to force the greese- '-
18

' continues to operate untll the upstroke of the_j.'-- |
- pump buﬂds up sufﬁment pressure whmh may o,

4, In. cembmai:mn a eendult hevmg a recelv- --

ing opemne and a discharge opening and adapted
to receive and discharge heavy viscous material,

a valved plston reciprocal Wlthm said econduit,

said piston provided with a passageway c:ennect-._-
ing said piston valve and said dlscharge open-
ing, means for reelprecatmg said piston, a check
 valve in said receiving opening and forcing a
pressure chamber within said conduit inferme-
diate said valved piston and said check valve so.. .~
that on each upward stroke of said piston the =

~material passing through said conduit is drawn

1. In cembmatmn a condmt havmg ‘an mlet';_j .

- and outlet, a valved piston reciprocable ‘within 4o
- said conduit, said piston provided with a passage-
' way communicating at one end with said valve

~ and at the other end with said outlet, means for

 ‘reciprocating said piston, a second valve means

| in said conduit adapted to open and close said
~ inlet and forming a. chamber in said conduit be-

“tween said piston and saad second ve,lve a thlmble .

~ detachably secured over said inlet; said thimble

. provided with a first and second passageway each

- '{'::conneetmg with said inlet, a relief valve in said
. thimble, said relief valve havmg a bore concen-
- tric with said first passageway in said thimble
 and said inlet, said second valve means adapted to

. -close the bore in said relief valve at times, said -

~ relief valve capable of closing e='::u:mnun1eetmn,._I;55

: between said second passageway in said thimble ®©¢

- and said inlet and capable of opening communi-
. cation between the same while the bore in said
- relief valve means is closed by said second valve

" means to provide a 1e11ef eutlet fOl meterlal in 60

' - said chamber.

| mumca,te with said receiving opening, a

into said pressure chamber, on the downward
stroke a portion of the material is forced from
the pressure chamber to said discharge opening

- and on the next upward stroke the material is.

- ejected through said discharge opening, said
- pressure chamber having a maximum working
- capacity several times greater than said dis-

- charge opening so as to receive a quantity of ma-
terial In excess of the maximum working capa-
bilities of sald discharge opening whereby the

material is eJected at said dlscharge opening at

“a greater pressure than that at which it entered
. the pressure chamber, and a relief valve means
- for releasing excess material from said pressure

-._chamber when resistance at said discharge open- .
- ing is greater than pressure in said chamber, said =~
relief valve means comprising, a thimble over - '

said receiving opening, said thimble provided
with an inlet and an outlet each of which com-
a - relief

© valve in said thimble having a bore concentric

2. In comblna,tlen, a eondult ha,vrng a regewmg_ o

o 'opemng and a discharge opening, a valved pis-
- - ton reciprocal within said conduit, said plston--__g_
provided with a passageway cennectmg said pis- - -

ton valve and said discharge opening, means for 53

- reciprocating said piston, a check valve in said

' . Trecelving Opemne and. formmg a chamber with-

and said check valve, a thimble over said receiving
‘opening, said thinible provided with an inlet and

o commumcai;mg wrth sald recelvzng epenmg, sald

-;  - with sald inlet and cemmumca,tmg with said re-

ceiving opening, said check valve capable of clos~-

ing said bore, and said. relief valve nermally
-;closmg said outlet and capable of opening the
same while sald bere 1s closed by said check |
_-Valve |

9. In COmbinatlon a condult hevmg a recew-—

ing opening and a discharge opening and adapted

to receive and discharge heavy viscous material,

) a valved piston reciprocal within said conduit, )
in said conduit intermediate said valved plston_, '_

70 B

- ~ means for reciprocating said piston, a check

o oan outlet each of which communicate with said
 receiving opening, a relief valve in said thimble

~ having a bore concentric with said inlet and

said piston provided with a passageway connect-

ing sald piston valve and said discharge opening,

valve In ‘said receiving epemng and forming s

- pressure chamber within said conduit interme--

- diate sald valved piston and said check valve so _-

75

tha.t on each upwa.rd stroke of said pxston the
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‘material ‘passing through said-conduit is:drawa:

- into:said:pressure :chamber; on-the -downward:
. stroke:>g portion-of the:material is:forced: from:
‘the pressure chamber to-said-discharge opening -

and-on:the next-upward: stroke: the material.:is

ejected through.: said: discharge: opening; .said.

pressure. chamber having: a . maximum working:

capamty several: times. greatexr: than said dis=-
charge opening so-as to-receive:a quantity of ma-.
terial. in: excess:of:the. maximum working: capa-

greaten

| =107

- bilities: of. said’ discharge: opening : whereby: the:
material is-ejected at said: discharge opening: ata:
pressure:-than: that at which it-entered-
the pressure: chamber;-and: g relief valve means-.
for-releasing.excess: ‘material from said pressure-
- chamber when resistance:at-said discharge-open-.
ing-is-greater-than pressure in:said chamber; said
reliefvalver, means:- comprising, a. thimble over:

saidn receiving: opening, said -thimble. provided.

with-an-dnlet:and an:outlet each of which com-
) mumcad:e.,_,mthf,,.sa;d_._,rec_ewlng{ opening, & spring.:
- econtrolled relief: valve. in: said thimble: having-a..
bore:-concentric: with said. inlet and. commumcat-

90

ing with-said receiving opening, said check:valve-

capable of closing said bore, said: rellef valve.
normally- closing: said..outlet and. the -spring on -

25

the  same:- calibrated- to. be -compressed: when -a:

predetermined. pressure-is.reached. in said cham-- |

ber - whereby . said:: outlet is- opened: to promde-ﬁ_.

Q- rehef outlet-for-material in said chamber. .

ton :valve and said discharge: opening, means ior

- 30-

- 6. In .combination, a-conduii havmfr a -receiv-.
mg openingand . a.. discharge- opening, a. valved-
piston: reciprocal within said conduit,: said piston -

provided :with a-passageway connecting said pis--

167 "

SHE.

remprocatmg said piston, .a: check valve 1n sald

receiving opening and forming.a chamber within:,
said_conduit intermediate. said valved: piston and*

said check- valve, a thimble over-said receiving,
opening, said thimble provided with an-inlet and~
an outlet each of which communicate at a com-
mon point-with said-receiving- opening; a-reljef
valve in said-thimble having-a bore- concentnc::,

- with said inlet and communicating with' said re~

ceiving opening, said check valve capable of clos~

ing said bore, and said-relief valve normally- clos-

ing said outlet and capable of opening the same
while said bﬂre is closed by said check valve.
- FLOYD R LADD
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