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- 'UNITED STATES PATENT OFFICE.

" FORNIA, ASSIGNORS OF dNE’-THfRi). T0 ELIET ¢, WILSON, 0% TOg ANGELHS, CALY-
FORNIA, AND ONE-THIRD TO BUDD D, MoALVAY, OF ANAMEYM, CATIFORNIA.

: --_‘PACK"IHG FOR PUMP PISTONS AND THE LIKE,

s Original abplication filed: No“fember 11,-1919; Seridl N’o‘. 387,330. Divided and this application filed Sep=
: : - * tember 22, 19217 Serial No. §02,472, : .

Lo ol whom it may coneerni < - - . Fig. 1 is a side elevation of a typieal dj-
Be it known that we, Grover C. DeaxiNs rect acting steam pump in which the pres- 5
and Lrvawn S, Haver, both citizens of the ent invention is embodied in the pump pis-
United States, residing in Anaheim, county ton and pump piston rod, a part of the
b6 of Orange, State of California, and Fuller- pump cylinder being broken away to show
ton, county of Orange, State of California, in section; Fig. 2 is an enlarged detail lon-
respectively, have jointly invented. new and - gitudinal sectional view of the pump piston 60
useful Improvements in Packing for Pump and piston rod; Fig. 8 is a transverse detail
Pistons and the Like, of which the follow- sectional view taken as indicated by fine
0 ing is a specification. L 3—3 on Fig. 2; F ig. 4isa somewhat rediced
~ This invention has :to do with packing view taken ag indicated by line 4—4 on Fig,
means: for use ‘in_reciprocating pumps, en- 2; and Fig. 5'isa transverse detail sectional 65
gines, and the like, to form a - fluid tight view taken as mdicated by line 5—5 on
joint between: two parts which reciprocate Fig, 9. B '
16 relative to each other, and it is an object Throughout the drawings the numeral 10
of the invention to provide a_simple, effec- designates the pump cylinder in which op-
tive;  improved means- of this character. erates the pump piston 11.  The piston 11 70
This application is a divisional continuation is carried on & piston rod 12 which extends
of our copending application’ entitled: Ex- through a suitable Packing gland 18 in the
Pansible packing drums for pump pistons inner eylinder head 14 and.is attached or
and-the like, Serial No. 337,330, filed Nov. coupled at 15 to the piston rod 16 of the .steam
11, 1919. x ... . engine 17. With the construction and- ar- 75
- In the present.disclosure we set forth a rangement just described,. the steam engine
typical form of the invention in connection 17 is directly connected with the pump 10
with the piston of an ‘ordinary reciprocat- so that operation of the engine causes direct
ing pump as such application is typical and operation of the pump, :or reciprocation of
will facilitate a clear aceurate understand- the piston 11 in the pump cylinder 10. 80
Ing of the invention. It isto be understood ~ The piston 11 is carried on the reduced
that the invention is not, specifically limited . outer end portion 20 of the piston rod 19
3¢ in“application and that the present disclo- “and comprises, generally, two. flat circular
.sure’is not to be considered 4 limitation. - plates 21 and 22 carried. concentrically on
"The arrangement and manner of ‘opera- the reduced portion 20 of the piston rod; o 85
“tion: of: the packing -operating. mechanism sleeve 23 carried on the reduced portion he-
are particularly -important and moteworthy tween the plates 20 and 91 forms. a_spacer
35 phases or features of our: invention. . The for the plates; packing 24 arranged between
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- packing operating mechanism I> arranged the periphery. portions of the plates 21 and
In a manner which permits of the pump be- 22, and a packing expanding mechanism 25 90
ing of compact, simple constriiction and at adapted to be operated to feed or force the
the same time is comparatively long-and of: packing 24 radially outwardly between the
40 great capacity. This mechanism is operated plates 21 and 22" The plate 21, which is
from a_ point outside of- the -cylinder in “the “innermost plate, is preferably -carried
which the piston works -and -from: one side tightly on the reduced portion 20 of the 95
- of the pump or pump part-by which it is piston red and is arranged to fit against the
carried.. Further, in operation the mecha- “shoulder 26 formed by reducing the end por-
45 nism is forceful or powerful and at the same tion of the piston:rod.  The plate 92 is slid=
time is.capable of delicate adjustment. ably carried on the outer part of the re-
The various objects and features of the  duced portion 20 and is retained on the re- 100
 invention. -will be best and more fully un- duced portjon by nuts which screw thread
derstood. from the folowing detailed de- onto the end of the reduced portion 20. The
‘scription: of a- typical application and em- sleeve 23 -is slidably carried on the réduced
bodiment of the invention throughout. which portion 20 between the plates 21 and 92 and
reference is had to the accompanying draw- in the particular form of the invention il- 103
ings in which— - c lustrated ‘in: the drawings is simply a -
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~ is to operate and are not factors

20
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53

30

- packing 24. The rings
5 formed at their inner surfaces with projec-

w0
o

" to the segments.

40

straight cylindrical sleeve. The nuts 27 are
normally “set so that the plate 22 bears
tightly against the sleeve 23 which in turn
bears against-the plate 21 to hold it tight
on the reduced portion 20 and against the
shoulder 26.- The packing 24 projects some-
what from the plates 21 and 22 so that it
engages the cylinder wall, the plates 21 and
92 preferably being of such size, or diame-
ter, as to operate in the cylinder with a
slight clearance. The packing 24 is capable
of being expanded or forced outwardly as
wear takes place between it and the cylinder
wall. - The exact construction of the pack-
ing 24 or the exact material out of which
the packing is formed will of course depend
upon the conditions under which the pump
which are

" important as far as the present invention

is concerned. ,

The particular packing expanding means
which ™ we illustrate In the -drawings com-
prises, generally, 2 plurality. of expansible
rings 80 which carry the packing, a plarali-
ty of curved segments 31 which are arranged
together to form an expansible body within
the rings 30, and curved wedge members
39 arranged between the expansible body
formed by the segments 31 and the sleeve 23
and adapted to be operated to cause expan-
sion of said body. The rings 30 are prefer-
ably split or ended metal rings which form
an _ effective support or backing for the
30 are preferably

tions 88 which estend into depressions ov re-
cesses in the outer surfaces of the segments
31 to prevent rotation of the rings relative
The rings 30 are arranged

edge to edge and extend between the plates

21 and 22 with j
allow them to operate freely.

" The segments 31, of which there are four

" in the particular construction illnstrated in

the drawings, are curved members which
when erranged together end to end form
a continuous annular body. The inner sur-

~faces 35 of the segments 31 are curved corn-

50

. ing.

centrically with the body formed by the
several segments and extend diagonally be-
tween the sides of the segments so that the
expansible body has a central tapered open-
The segments 31 fif, between the plates
o1 and 22 with considerable clearance so

‘that they can be readily operated in the

manner hereinafter described. It is pre-
ferred that lugs or projections 36 be pro-

 vided on the inner face of one of the plates
to extend into recesses 37 in the segments

60

65

31 to hold thée segments against rotary move-
ment yet allow them free radial movement:

The wedge members 82, of which there
are two, are slidably carried on the - sleeve.
93 within the expansible body formed by the

segments 31. The wedge sections together

.the segments

nst sufficient clearance to

1,468,459

form a-complete annular wedge adapted
to operate the expansible body formed by
31. The outer surfaces 38 of
the wedge parts 32 are curved and tapered
to conform and co-operate with the. inner
curfaces 35 of the segments 31. It will be
noted from inspection of the drawings that
the wedge parts 82 are considerably shorter
then the space between the plates 21 and
99 thus allowing them considerable longl-
tudinal movement on the sleeve 93 and rela-
tive to the expansible body formed by the
segments 31, It 1is obvious from inspection
of Fig. 2 how longitudinal movement of the
wedge parts 31 in the ‘direction indicated
by the arrow in that figure will cause the
segments 31 to be forced or wedged out-
wardly and therefore will cause expansion
of the rings 31 and expansion of the pack-
ing 24. The extent to which the various
parts can be expanded or moved will, of
course, depend upon the angle of the co-oper-
ating surfaces 35 and 38 and upon the ex-
tent of movement of the wedge parts 32.
Turther, the force with which the parts
are wedged or forced outwardly will depend
upon the force with which the wedge parts
are moved and upon the angle or inclina-
tion of the co-operating surfaces 35 and 38,

The p_iston'rod 19 is formed with ‘a cen-
tral longitudinal opening 40 to carry a rod

70.

15

80

85 -

90

41, which upon rotation 1s adapted to ac-

tuate the wedge members 2. The Tod 41
is comparatively long in that it extends
from within the reduced portion 20 of the
piston rod 12 to a point outside of the cyl-
inder in which the piston works and prefer-
ably to the point of ¢onnection 15 between
the piston rod 12 and the engine piston rod
16.  Within the reduced portion 90 of the
piston rod 12 the end of the rod 41 engages
o thrust block 42 slidably carried in the
opening 40 and adapted to be set in the
desired position by a suitable set screw 43.
The other end of the rod 41 is carried in a
plug 44 which screw threads into the open-
ing 40 at the end of the connecting rod 12.
The rod 41 is adapted to-be arranged in the
rod. 12 through the outer end of the opening
40 when the connecting rod 12 is. detached
from the connecting rod 16. In the drawings
we have illustrated the connecting rods 12
and 16 as being screw threaded together,
one of them being formed -with a screw
threaded socket 45 and the other with a
sereyw threaded projection 46 adapted to
co-operate with the socket 45. When. the
+od 41 is in place. in the opening 40 and the
piston rods 12 and 16 are connected it is.
imposible for it to.become displaced. . In
practice, of course, the thrust block 40 and
plug 44 are adjusted so that the rod 41 can-
not move longitudinally but is free to rotate.
" At the reduced portion 20 there is a nut
member 47 screw threaded on the screw

100
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. threaded innerend portion 48 of the rod 41.

=t

1.
it will be

20

10

Two pinsor arms 49 extend radially “from
the nut 47 from diametrically opposite points
through slots 50 and 51 formed longitudi-
nally in the reduced portion 20 and sleeve
23, respectively, and into openings 52 in the
wedge members 32, The arms 49 are shid-
able only longitudinally in the slots 50 and
51 and are'slidable only radially in the open-
ngs 52. From inspection of the drawings

noted that the arms 51 do not ex-
tenid completely through the openings 52
‘but that they are sufficiently short that they

will not extend completely throngh the open-
ings 52 and thus project from the wedge
members when in any position to which they
can be moved. It will be obvious how the
arms 49 being carried in the slots 50 and 51
hold the nut 47 against rotation so that
rotation of the rod 41 will \
serew threading of the nut 47 on the screw
threaded portion 48 of. the rod and will thus
cause longitudinal movement of the ntt and
the arms. The direction in which ‘the nut

7 47 and arms 49 are moved - longitudinally
and the extent to which they are. moved will

depend upon the. direction  of rotation . of
the rod 41 and the amount of rotation of the
rod 41.° oo ‘

At a pointroutside of the cylinder 10 and
preferably at the end portion of the piston
rod 12 the opening 40

shown.-the enlarged part 53 of the opening

! close to the inner end of the piston rod. A

worm gear 54 is mounted on the reduced end
portion 55 of the rod 41 which extends
through the enlarged part 53 and into the
plug 44. - The worm gear 54 engages and co-

- operates with a worm. member 56 carried on

- a shaft 57 which is disposed transversely of

&0

&1
ot

60

- attached to the worm gear 54 at 72 and the

the rod 41 and projects-somewhat from' the
rod 41, The outer part of the shaft 57 is
carried in a bushing '60.while the inner part
is carried in a bore 61 in-the rod 41, The
bushing 60 may be screw threaded into the
rod:-41 at 63 and it may ‘be provided at its

outer part with a packing gland 64 for car-
The outer end 65 of .the

rying the shaft 57,
shaft 57 is preferably squared or otherwise
formed so-that it can be engaged by a key
or tool when it is desired to rotate the shaft;
The worm 56 is secured on the shaft 57 by

a key 70 so that rotation of the shaft 57

causes rotation of the
fore the worm gear 54. ,

In accordance with the preferred form
of the invention the worm gear 54 is not
fixed on the rod 41, as it is obvious it might
be, for the purpose of driving the rod, but
is loose on the rod and is connected with the
rod through a helical spring 71. The spring
71 is carried on the rod 41 and has one end

worm 56 and there-

other end attached to a screw 73 carried by

direction will put the spring

necessarily cause-

~means ‘and therefors of

1s formed with an en-
larged part 58. In the ‘drawings we have .

‘means.

>

the rod at a point well spaced from the worm
gear and- preferably close to the screw
threaded end portion 48. It will be obvious
how the spring 71 when thus attached to
the worm gear 54 and rod 41 forms a yield-
ing driving connection  between the worm
wheel 54 and shaft 41. Tt will be obvious
how rotation of the shaft 57 in- the proper
71 under strain
s0 that it will tend to rotate the rod 41 in &
manner to move the nut 47 and arms 49-in
the direction indicated by the arrow in Fig.
3. The pitch of the worm “gear’ mechanism
comprising the worm 56 and worm gear 54

is such that the spring 71 cannot cause ro- 80
tation-of the worm 56 or shaft 57 through
the worm gear 54, or, in other words, the
worm gear mechanism automatically locks
so that it" cannot be operated by the spring
71 but can only be operated by rotation of
the shaft 57. The spring 71 when under

70

75

85

strain or when ‘tightened by rotation of the

worm gear through the worm wheel 56 will
cause rotation of the rod 41 to move the
arms 49 and thus operate the packing ex- 90
panding’ means’ until the packing engages
the cylinder wall in a manner to prevent
further operation of the packing expanding
the rod 41. The
pressure with which the packing 24 actually
engages the evlinder wall will depend upon
the strain under which the spring 71 i put.
Tt is to be particularly noted that the present
invention makes possible the use of g par-
ticularly long spring 71 which when under 100
strain will tend to rotate the shaft with sub.
stantially uniform = force through a long
wearing period and therefore will cause ex.
pansion of the packing with shstantially uni-
form force for a comparatively long time, in
some instances from the time it is newly
placed in the piston until it is completely
worn out. Further with the construction
provided by the present invention although
the spring 71 continually tends to operate
the rod 41 so as to cause operation of the
packine expanding mechanism ‘the packing
expanding mechanism cannot under any cir-
cumstances cause reversing of the rod 41 or
rotation of the rod which would allow re-
lease or retraction of the packing expanding
- The ‘nut 47 being screw threaded
on the rod 41 makes it possible to easily and

105 .

110

‘effectively operate the packing expanding

means from the rod 41 but makes it impos- 120
sible to operate the rod 41 from the packing
expanding means. This is a particularly
desirable feature in that the packing ex-
panding means can never release or retract
even in the event that the rod 41, spring 71,
or other like part of the operating mecha-
nism. just described, should fail.

en the pump is in operation it is
generally desirable to keep the spring 71
under strain so that the packing expanding 130

125
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means.vill be operated to expand the pack-
ing and. compensate for all wear between
the packing and the cylinder wall. How-
ever, under certain conditions or with cer-
tain packings it may be found desirable to
set or adjust the.packing to be under the
desired pressure: through the operating
mechanism and then release the spring by
reversing the direction of rotation of the
shaft 57. Ordinarily, and particularly when
the spring 71 is comparatively long one set-
ting of the spring under strain will suffice
to operate the packing expanding means for
a long time in some instances until the pack-
ing is completely: worn away. It is to be
particularly noted that the packing cannot
only be set or adjusted from outside of the
cylinder. in which the piston operates but
can be operated from one side of the pump
or the piston rod where it does not require
the removal of any part or parts of the
pump. It will be obvious that, the arrange-
ment provided by the present invention 18
far more desirable and advantageous than
one wherein the packing may be adjusted
from the end of the piston rod or from a
point within the cylinder. :
. Having described only a typical embodi-
ment of our invention we do not wish to
limit ourselves to the specific details herein-
above-set forth but wish to reserve to our-
selves any changes or variations that may

appear to those skilled in the art or that

may fall within the scope of the following
claims. :

Having described a preferred form of our

invention; we claim:
" 1. In combination with a piston, expansi-
ble packing, operating means for expanding
the packing, a spring adapted when under
strain to tend to actuate said means, and a
worm gear. mechanism connected to the
snring and adapted to be actuated to put the
spring under strain and of such pitch that
it will not be operated by the spring.

9. Tn combination with a cylinder, a rod
extending into the cylinder, and 2 piston on
the rod in the cylinder, expansible packing
carried by the piston, a packing operating
mechanism adapted to be actuated by linear
movement of one of its parts to expand the

" packing, a member carried by the rod for

Totation only, means actuated by rotation of

said member to cause linear movement of

said packing operating mechanism part,
means operable from. a point outside of the
cylinder to cause rotation of said member,
and a spring operatively connecting said
member and said last mentioned means.

3. In combination with a piston, expansi-
ble packing, operating means for expanding
the packing, a rotatable member, a screw
thread connection between the packing ex-
panding means and said member whereby,

said means is actuated by rotation of said

mernber, a spring connected to said member
and adapted when under strain to. rotate
said member, and a worm gear mechanism
connected to said spring and adapted to be
actuated to put the spring under strain.

4. In combination with a piston and pis-
ton rod, expansible packing carried by the
piston, a packing operating mechanism
adapted to be actuated by linear movement
of one of its parts to expand the packing, 2
mémber carried by the piston rod for rota-
tion only, a connecting member engaging
said part and being in screw threaded en-
gagement with said rotatable member for
linear movement, and means for yieldingly
rotating said rotatable member. o

5. In combination with a -piston:and a
hollow piston rod, expansible packing car-
ried by the piston, operating means for ex-

panding the packing, a member rotatably

carried in the piston rod and operatively
connected with the operating means, and
means for rotating said member including
a spring carried on said member and having
one end attached to said member. ‘

6. In combination with a piston and a
hollow piston rod, expansible packing car-
ried by the piston, operating means for ex-
panding the packing, 2 member rotatably

carried in the piston rod and operatively
conmnected with the operating means, and
means for rotating said member including &
worm gear mechanism and a spring carried
on said member having an end connected to
said member and the other end connected to
the worm gear mechanism:

" Tn witness that we claim the foregoing we

have hereunto subscribed our names this

12th day of September 1921. _
L GROVER C. DEAKINS.
_ TLELAND S. HAMER.
‘Witness:, :
VIrRGINTA BERINGER.
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