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IMPLEMENT AND POWER STEERING PUMP

Hubert M. Clark, Bloomfield Tewmship, and Gilbert H.
Drutchas, Detrmt Mich., assignors to Thompson Ramo
- cerpnretmn nf |

Woeldridge Inc,, CHeveHnnd 0!110,

Ohio o
" Filed June 16, 1961, Ser. No. 117,562
4 Claims. (ﬂ 103—-—126) B

This invention relates generally to a pressure-lnaded.
pump and more particularly to an improved pressure-
loaded pump wherein a pressure plate is hydraulically

sealed without requiring the application of a mechanical
seal pressure to a sealing pack associated with the -pres-

sure . plate and controliing the epplic’:atien' of inlet and -

outlet pressures to minor and rna]er areas of the pressure
plate, respectively. -

It 1s an object of the present 1nvent10n to provrde an' -

improved pump consfruction.

Yet another object of the present invention is te prse-
vide a sealing arrangement for a pressure-leaded pump
wherein a pressure plate may be hydraulically sealed

10
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'10 and a semewhet mmﬂer COVer member 2(} 18 prewded B
"at the other end of the pump, the cover member 19 dlf-. |
fering from the cover member 2¢' in being provided with

~ an opening 21 accommodating a driving shaft extension

15

22, which opening 21 is suitably counterbored as at 23
 to accommodate a shaft seal assembly 24. |

In other respects ‘the cover members 19 and 2@ ere -

~similar since each is provided with a bore recess 26 ac-
- commodating bearing means 27 for journaling gear shaft -
‘extension 28 forrned On: the rotary ﬂuld dlsplacement_. |
- means 17.. - | | .
' The twe casmg parts 11 hafve a metmg wall ]emt -
30 recessed @as at 31 at an inner pcrt,,en and also recessed
©as at 32 at an_ euter pe-rtllen felr recelvrng a Ieea_tmcr*
'_pln 33. | |

In erder to 1ntercennect the two pump umts smtab!le'-*_

'spllnes as at 34 are formed on the shaft extensions 16, -~
16 and are 1ntereennected by an - 1nternally Sphned o

n 'sleeve 36.
20

One of the casing pa.rts 11 is prmrlded with a boss 37
thereby to form a common inlet 38 for the two pump

a units; ‘the other casing part 11 havrng a cored passage

without requiring the appheetmn of mechanical seal |

pressure to the sealing pack.
Many other advantages, features and addltronal *eb-—

jects of the present invention will become manifest to
~ those versed in the art upon making reference to the de-
tained description which follows and the accompanying.
sheets of drawings in which a preferred structural em-~
‘bodiment of a pump incorporating the principles of the

- present invention i1s shown by way ef 1h1ustrat1ve EX-
ample. -

On the dremngs |

FIGURE 1 is a cross- sectmnal view taken in a first

present mvention;
FIGURE 2 is a cross-secttonal view taken on a trans-

of the pump of FIGURE 1;

vided for the pump of FIGURES 1 and 2;
FIGURE 4 is an elevational view of the cover mem-
~ ber provided in the pump of the present invention;

| FIGURE 5 is a cross-sectional view of the sealing Web
- taken substantlally on line V-—V of FIGURE 3;

FIGURE 6 is an enlarged fragmentary cross- sectmn'_

~ view showing additional details of the seal pack .
FIGURE 7 is an enlarged fragmentary view taken gen-
‘erally on line VII—VII of FIGURE 3; and

- FIGURE 8 is an enlarged fragzmentery Cross- seetwnal

o
- let 40, the other casing part 11 having a cored passage -
41 communicating fluid at discharge pressure to the out-

3% commumcatmg with the inlet 38 in the boss 37.

The same casing part 11 in which is formed the anlet o
38 also has a boss 35 in which is formed a common out- -

let 40. The bosses 37 and 35 are formed to accom-

modate cennecnens of the pump to a conduit system.
Each-casing part 11 is also recessed inwardly of ifs radi-

| ..-'e,lly extending wall 12 as at 42 and each corresponding
 cover part 19 and 28 is slrmlarly recessed as at 43, there-

by to receive a locating pm 44 in each respcctwe praqr :

~_ of adjoining recesses.

~ plane through a pump Ineerperatmg the principles of rthe | 35 “

The cover 26 has a rechal wall 46 which engages |

- against the radial wall 12 of the adjoining casing part 11,
- .while the cover 19 has a radial wall 47 which engages

verse plane and shemng additional details ef eenstructlmn- against the radial wall 12 of the adjoining casing part 11.

FIGURE 3 is an eﬂ.pleded view ef nthe seel pack pre—-" 0 .

In order to place the- casing parts 11, 11 and the
cover members 19, 20'in firm assembly with one another,

- fastening means. are provided. For example, the cover

45

member 20 is apertured as at 49, while -the ad]mnmg |

~cover part 11 ds apertured as at 50 and the other cover -

part 11 is provided with a cerrespondlng plurality of

‘threaded recesses '51. Thus, a bolt 52 threaded as at 53

is inserted through the apertures 49 and 5¢ and threaded

~into a recess 51, whereupon the bolt

1ay be tightly hdraWn |

| . up by turmng a head portion 54.

50 .
~ view taken substantially on line VIII—VIII of FIGURE

4 but showing additional components of the seal pack

assembled in place.

As shown on the drawings: |

The pump of the present invention is shown genemllly
at 1¢ and comprises @ double unit -construction, each
unit of which being substantially identical insofar as struc-
tural and functional features are concerned and, accord-

ingly, like reference numerals witl be applled to 111~:e parts
wherever pesslble

" First of all, as shown in FIGURE 1, each pump unit
is identified for convenience by A or B and each. unit
includes a casing member 11 having a radially extending

65 recess 70 which is Iarger than the ad]mmng pumping

wall 12 intersected by a pair of bores 13 adapted to re-

‘tain bearing means 14 for journaling shaft extensions:

59

In like manner, the cover member 19 is :apertured as at
36 and threaded apertures 57 are provided in.the adjoin-

- ing cover part 11, thereby to facilitate the use of a bolt

58 having a threaded portion 59 so the cover member

1% may be fastened in firm essembdy by turmng the head

portion 60 of each bolt 58. - -
Referring specifically to FIGURE 4in cennectlen with

- .FIGURES 1 and 2, the wall 47 of the cover member 19

is shown in detall to illustrate the recessing arrangement

~ provided in the wall 47 for accommedetmg a novel seal

60
~ vention. The wall 46 of the cover member 20 is similar-
oy recessed and, accerdmgly, hke reference numerals ]

be employed.

16 of the driver and driven gears of a rotary fluid dis-

placement means 17. The rotary fluid displacement

- means 17 operate within a common counterbored enlarge-
ment of the respective bores 13 forming a pumping cham-
ber 18 formed as a recess in each respective radial wall 12.

pack in accordance with the prlnerples of the present in-

ay
First of all, nete there is a generally evalmdal shaped'

t:hamlber ;13 ‘The outer wall of the ovaloidal recess

70 is shown at 71 and extends generally axially to the

- deepest point of the recess termmatlng in‘a radlal wall‘- :

70 7%

A cover member 19 is provided at one end of the pump

Spaced mwardly ferE the Wall 7 1 is anether generally .

-.amally extendmg wall 73. The wells 71 T2 and 73 to- -
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gether form a. channel which is perlpherally contmuws_

- with respect to the ovaloidal recess 70.

‘The wall 73 is terminated by a radial wall 7 4 extending

| mwardly to .another generally axially extending wall 76

which is spaced inwardly of both the walls 71 and 73. |

The wall 74 and the wall 76 have an irregular shape and
it will be noted that there is formed at the depth prescribed
by the cooperation of such two walls a channel which
includes two circumferentially continuous, generally circu-

lar grooves 78 and 79 joined to a perlpherally continuous
groove by two angular slots I8¢ and 181 on the inlet side

10

~ of the pump. A slot 182 interconnects the circular grooves

or channels 78 and 79 and a transversely extending slot

183 interconnects the slot 132 with the perlpherally con-' -
- 15

tinuous slot,

Received within the ovaloidal recess 70 is a seal pack

shown in exploded relation in FIGURE 3. The seal pack -
consists essentlally of three ma]or parts 111cludm=Dr a pres-

eans and a sealing web, the

sure plate, a backing
pressure plate being shown at 80, the backing means being

- shown as constituting two separate members 81 and §2
~and the sealing web being shown at 83. |

4
be made of a suitable resilient material and which has
been- identified at 83. The overall configuration of the

sealing web 83 is stmilar to that of the backing members

81 and 82 and, accordingly, to identify the specific struc-
tural parts, similar reference numerals increased by 200,

relative to the backing member 81 and increased by 100

relative to the backing member 82, have been applied.
As is clearly shown in the enlargement of FIGURE 6,
the sealing web 83 is somewhat J shape in cross-section
and includes a short leg 3062 and a long leg 303. |
There is also provided a bight portion 364 which
engages against the backing member 82. When in assem-

- bly with a corresponding cover member, the short leg 302
das spaced from the shoulder 74 but engages the side of

the groove 76 while the long leg 303 engages against the

- shoulder 72, thereby forming in cooperation with the

correspondlng cover member a pressure pocket 386. The

 pressure in the pocket 306 expands the material of the

20
'rto the pressure plate buf such “loading”
the casing part only of the pressure plate.

More specifically, the pressure plate 80 cornpriqes a .

flat plate-like member 84 having a bronzed face lamina-
tion 86 for presenting a seahng face to the adjommg

member 84 is of generally ovaloidal cenﬁgurastlon there-
by to conform -in shape to the ovaloidal recess 70. As
shown in FIGURES 1 and 2, the outer margms of the
pressure plate 80 overlie the Wall 12 of the casing part,

side face of the rotary pumping means 17. The plate -25

30

while the inner portions of the pressure plate 80 span
the adjoining pumping chamber in which the mtary fluid -~

displacement means 17 is rotated.
‘The pressure plate 8% has a pair of spaced apertures

87 and 88 through which pass the shaft extensions 28 of .
the gears. The bronzed layer 86 is also grooved as at 89

to provide anti-trapping relief, as well as to permit distri-
bution of a fluid film over the sealmg face of the pres—- ‘

sure plate during operation.

On both the dlscharge side and the inlet side of the  40-

39

web 83 both ways against the groove walls of the cover
to seal and also applies a loading force to the plate.

- The long leg 303 does apply a “mechanical loading”
is applied over

In referring to the structural detail of each respective
cover member, for example, the cover member 19 as

shown in FIGURE 4, it will be noted the cross channel

83 has a pair of enlarged lobes shown at 102. The lobes
102 are disposed opposite the apertures 91 formed in the
pressure plate 88, thereby communicating fluid at pump-
generated pressure from the ouflet side of the pump into
the pressure pocket 386 behind the sealing web 83. Ac-
cordingly, the sealing web €3 will apply pack pressure
to the sealing pack in an axial direction, thereby to engage
the pressure plate 80 agamslt the ad]omlng side face of the |
gears.

The apertures 60, of course, co

municate the minor

~area A on the back side of the pressure plate 89, or the
motive surface 93 to inlet, thereby insuring that the

-pressure plate 80, there is provided a pair of apertures
shown at 9§ on the inlet side of the pump and 91 on the

~outlet side of the pump for sommumcatmg fluid at inlet '

and outlet pressure, respectively, in an axial direction. -
The rear face of the pressure plate 86 forms a motive

45

surface 93 whereby the seal pack may be pressure-loaded

and wherein the applied pack pressure is. not only
balanced but is-independent of any mechanical loading

cover 20.
Received W1th1n the recess 70 1S a backmﬂ means for

effected by the fasteners 52 and 58. To insure the absence
of mechanical loading, it will be noted the short legs of -
the sealing web 83 are spaced out of contac:t with the

50

engaging the motive surface 93 and partitioning the same '

into segregated major and minor areas.

The backing

a9

means comprise a first backing member shown at 81

and which may conveniently comprise a phenolic coated

entire minor area A will be at reduced pressure.

The two sectors B; and B, of the major area will also
be communicated with pump-generated discharge pressure
through the apertures 91, thereby balancmg the pump-

-~ generated pressures present in the pumping cavity and

acting on the pressure face of the pressure plate 80.

- By virtue of such provision, it will be noted that a

sizable portion of the sealing pack is under the influence
of applied pressure that is somewhat balanced. Further-
more, the pressure loading of the sealing web is effected
'whlle avoiding the necessity of applying mechanical seal
pressure to the pack. Accordingly, possible variations in

seal pressure are avoided and the difficulties attendant

upon an unloaded seal pressure are also eliminated.
While minor modifications might be proposed by those
versed in the art, it should be understood that we wish
to embody within the scope of the patent warranted hereon
all such modifications as reasonably and properly come

- within the scope of our contribution to the art.

canvas member of generally ovaloidal shape including a

circumferentially continuous outer margin 94, a pair of

inner peripherally continuous circular portions 96 and

97 joined to the outer margin 94 by two angularly dis-

posed webs 98 and 99 on the inlet side of the pump and-

interconnected to one another by a web 166. The web

100 and the outer margm 94 are connected by a Cross

piece 101. ‘There is thus formed a minor area on the
inlet side of the pump shown at A and a major area which
has two components illustrated at B; and Ba.

The backing means further comprises a second back-
ing member 82 made of “fish paper” or any other suitable

material. Although thinner than the backing member

like reference numerals increased by 100 have been
apphed to the correspondmg paris. |
- Next, there is prowded the sealing web which may

60

- We claim as our invention:

1. A pump comprising a casing hkaving a recess in one
wall forming a pumping chamber, a cover engaging said
one wall and having recess means formed therein for

~ recelving a seal pack axially opposite said pumping cham-~
- ber, fastening means interconnecting said casing and said

65

cover outwardly of said I:tumpmﬂr c‘lamberr and said recess
means, and a seal pack in said recess means Comprising a

 pressure plate having outer marginal portions ﬂverlappmg

the edges of said pumpmﬂ' chamber and engaging against

- said one wall of said: casing, said pressure plate including |

70
81, the backing member 82 is of the same size and con-
figuration as the backing member 81 and, accordingly,

75

inner sealing portions for engaging and sealing against
the ad]ommg side face of rotary fluid displacement means
in the pumping chamber, said recess means including an
lrregularly shaped recess. havmg a generally ovaloidal con-
tinuous outer channel, a pair of substantially circular inner
channels, a first and a second cross channel extending
between each said inner and outer channels and disposed |
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at an angle with respect to each inner channel on the inlet

side of the pump, a third cross channel between said inner
channels and a fourth cross channel between said third

channel and said outer channel, a similarly irregularly
shaped backing means in said channels, and a similarly

3,101,673

irregularly shaped sealing web of generally J-shaped

cross-section in said channels behind said backing means,

said sealing web having an outer long leg and an inner

short leg, each of said legs having portions. engaging and
sealing against the wall portions of said cover member
and together therewith forming a pressure pocket, said

10

.

cover outwardly of said pumping chamber and said recess

‘means, and a seal pack in said recess me€ans comprising a -

pressure plate, backing means and a sealing web, said
sealing web having a channel formed in its back surface

to form with an adjoining wall of said cover a pressure

pocket, said backing means and said sealing web including
a radially outermost peripherally continuous- margin
spaced inwardly of the outer margin of said pressure plate,

‘and a pair of inner peripherally continuous walls joined

to said outer margin at plural points including at least two -

~ angularly spaced portions on the inlet side of the pump,

pressure plate having a back face forming a-motion sur-

face, said motive surface being divided by said backing. .

means into a major motive area on the outlet side of the
pump and a minor motive area on the inlet side of the

pump, said pressure plate having openings extending there-
through communicating inlet pressure into said minor area
and - discharge pressure into said major area to provide .

balanced loading of said pressure plate, and means in said
cover conducting fluid at pump-generated pressure into

the pressure pocket, thereby hydraulically sealing the
pressure ' plate without requiring any mechanical seal

pressure on the pack.
2. A pump comprising a casing having a pumping

chamber, a cover engaging said casing and having Tecess

means formed therein for receiving a seal pack axially

opposite said pumping chamber, and a sealing web of.
generally J-shaped cross-section in said recess means of

said cover, said recess means and said web including 2
generally ovaloidal continuous outer portion, a pair of
substantially circular inner portions, and at least two cross
channels joining the inner portions to the outer portions
on the inlet side of the pump and a third cross channel
interconnecting the inner portions, thereby fo form segre-
cated major and minor areas, a pressure plate, said sealing

web having a long leg and a short leg each having portions

 engaging and sealing against the sides of said recess means
and forming with said cover a pressure pocket, the bight
portion of said web between said legs engaging an adjoin-
ing motive surface of the pressure plate, means conducting
flnid at pump-generated pressure to said pocket for hy-
draulically sealing the pressure plate, the radially outer-

most portion of said web being inwardly of the outer por-

tion of said pressure plate, whereby the pressure plate is
~ hydraulically sealed without requiring any mechanicai seal
pressure on the pack. R 1 |
3. A pump comprising a casing having a recess in one
wall forming a pumping chamber, a cover engaging said
one wall and having recess means for receiving a seal
- pack, fastening means interconnecting said casing and said

15

20

means joining said inner walls together thereby to segre-
oate the back face of said pressure plate into major and
minor areas for loading with correspondingly high and
low pump pressures, respectively, said pressure plate
having outer marginal portions overlapping the edges of

el

~ said pumping chamber and engaging and sealing against

the adjoining side face of rotary gears in the pumping

“chamber, said web having a J-shaped cross-section with
a long leg and a short leg, said long leg engaging and

said short leg being spaced from the bottom of said recess

 means in said cover and both said legs engaging the side

25

30

39

walls of said recess means to form a pocket; and means

for conducting pump-generated pressure to said pocket.
4. A pump comprising a casing means including a cover

‘having a cover wall formed with a web retaining groove -

and provided with a cover wall shoulder at the bottom of
said groove, a resilient sealing web for said pump com-
prising a short leg and a long leg together forming a web
somewhat J shaped in cross-section, said web- having a

‘bight portion between said legs for engaging a backing

member, said short leg being spaced from said adjoining

cover wall shoulder but engaging the side of said web-
retaining groove formed in said cover, said long leg

engaging said cover at.the bottom of said groove to form

" a pressure pocket, wherein pressure Imn- the pocket will

expand the material of the web both ways against the

~ groove walls to seal and apply a pressure loading force

40 .

45

through the backing member. .
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