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UNITED STATES 

GEORGE. F. WILSON, OF AKRON, OHIO, ASSIGNOR TO THE B. F. GOODRICH COMPANY, OF 

1,829,206 

PATENT OFFICE 

NEW YORK, N. Y., A CoRPORATION OF NEW YORK 
STUFFING BOX 

Application filed October 5, 1928. Serial No. 310,606. 
This invention relates to stuffing boxes, and 

especially to stuffing boxes used on the shafts 
of machines for grinding abrasive material 
or the like in which situation it is important 
that none of the material being ground passes 
the suffing box and gets into the bearings of 
the shaft. 
The chief objects of the invention are to 

prevent solid material from passing between 
the stuffing box and the shaft; to prevent 
scoring of the shaft by said material; auto 
matically to remove any solid material which 
may pass through the stuffing box; and to 
cool the shaft and stuffing box. 
The forgoing objects are accomplished by 

means of a stuffing box employing fluid pres 
sure of such magnitude as to create a differ 
ential of fluid pressure on opposite sides of 
the stuffing box, which pressure is greatest 
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on the opposite side of the box from the 
material being ground. The result is that 
in case of wear in the packing of the stuffing 
box, fluid will flow from the latter instead of 
into it and the entrance of solid matter is 
prevented. The fluid in the stuffing box 
preferably is maintained in circulation so 
that it serves as a cooling medium, and it 
also serves to carry away any solid material 
which may work its way through the box 
against the fluid pressure during an interval 
of abnormal pressure in the grinding cham 
-ber. 

- Of the accompanying drawings: 
Fig. 1 is a vertical longitudinal section 

through grinding apparatus embodying my 
invention in its preferred form, a part being 
in elevation. 

Fig. 2 is a sectional detail, on a larger scale, 
of the stuffing box therein. 

Fig. 3 is a detail side elevation of an ele 
ment of the stuffing box. w 

Referring to the drawings, 10 is a base cast 
ing, 11 the housing, and 12 the cover of a 
grinding or comminuting machine of known 
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construction adapted especially for Wet 
grinding the housing being formed, behind 
the cover 12, with a grinding chamber 13 in 
which is mounted the stator member 14 of the 
grinding mechanism. The stator 14 com 
prises an annular, rearwardly-tapered struc 

ture having its inner periphery roughened or 
corrugated, and is spaced from the surround 
ing housing structure to provide a water 
jacket 15 of which 16 is the inlet pipe and 17 
the outlet pipe thereof. A driven horizontal 
shaft 18 is journaled in the housing 11 in a 
sleeve bearing 19 and in other bearings (not 
shown), and the housing is formed with 
chambers 20, 21, and 22 for containing the 
lubricating oil for said bearings. Mounted 
upon the end of the shaft 18 in the grinding 
chamber 13 and concentric with the stator 14 
is a frusto-conical grinding rotor 24 which 
has a roughened or corrugated periphery 
adapted to cooperate with the corrugated sur 
face of the stator to grind material fed into 
the grinding chamber 13 through an inlet 
pipe 25. The shaft 18 is adjustable axially by 
means of the threaded member 26 to vary the 
clearance between the rotor 24 and the stator 
14, and an outlet passage 27 formed in the 
housing 11 and communicating with the rear 
of the chamber 13 and with a pipe 28 is pro 
vided for carrying off the comminuted mate 
rial. A through passage 29 extending trans 
versely of the housing 11 is formed therein 
between the chambers 13 and 22, and my im 
proved stuffing box, designated 30, is mounted 
in an aperture 31 in the housing Wall between 
the chamber 13 and passage 29, surrounding 
the shaft 18. Passages 32, 33 extending 
through the wall of the housing 11 intersect 
the aperture 31 at top and bottom near the 
middle thereof but in different vertical 
planes, the outer ends of Said passages com 
municating respectively with a fluid supply 
pipe 34 and a drain pipe 35. As shown in 
Fig. 1, the passage 32 and pipe 34 are of great 
er capacity than the passage 33 and pipe 35. 
The stuffing box 30 comprises an annular 

bushing 36 mounted in the aperture 31 and 
having one of its ends formed exteriorly with 
a circumferential flange 37 seated in a com 
plemental counterbore in the aperture 31 and 
having its opposite end extending into the 
passage 29 and formed interiorly with a screw 
thread 38. The bushing 36 is formed with 
centrally-positioned apertures 39, 40 regis 
tered with the passages 32, 33. 
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The flanged end of the bushing 36 is closed 
by an annular cap 41 which telescopes with 
the end portion of the bushing and is secured 
in place by screws such as the screw 42, or by 
any other suitable means. The end face of 
the cap 41 which lies within the bushing 36 
is sloped outwardly in the direction toward 
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its inner periphery. 
The other end of the bushing 36 is closed 

by a gland 43 which is threaded into the screw 
thread 38. The outer end of the gland 43 is 
formed exteriorly with a circumferential 
flange 44 of somewhat smaller diameter than 
the aperture 31, and said flange is formed 
with a plurality of spaced-apart notches, such 
as the notch 45, by which the gland may be 
engaged by a spanner wrench, inserted in the 
passage 29, for tightening or loosening it. 
The end face of the gland 43 which lies with 
in the bushing 36 is sloped outwardly in the 
direction toward its inner periphery. 
Mounted in bushing 36 between the cap 41 

and gland 43 are a pair of annular, spaced 
... apart packing members 46,46, which in cross 

section are V-shaped, being tapered toward 
their outer peripheries. Positioned between 
the packing members is an annular, comple 
mentally-shaped, metal spacer-ring 47 the 

: the bushing 36, its inner periphery being 
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outer periphery of which snugly fits within 
spaced from the shaft 18 to provide a pas 
sageway for fluid therebetween. The ar 
rangement is such that when the gland 43 is 
Set up against the adjacent packing member 
46, both packing members will be compressed 
and urged radially inward against the shaft 
18. . . . . . . ... . . . . . . . . . . . . . . . . . . . 
The spacer-ring 47 is formed in its. outer 

periphery with a pair of parallel circumfer. 
sential grooves 48,49, which intersect the re a spective apertures. 39, 40 of the bushing 36 
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when the spacer ring is mounted therein. A 
plurality of radial-passages 50, 50 are formed 
in the ring 47 extending from the circumfer 
ential groove 48 to the inner periphery of the 
ring, parallel to the adjacent side of the lat 
ter; and a similar series of passages, 51,51 
extend from the groove 49 to the inner periph 
ery of the ring, the passages 50 and 51 being 

of the ring. 
30 positioned in alternation circumferentially 

The sting box functions in the following 
manner. With the various parts assembled 
as shown and described, and the shaft 18 be-, 

35ing driven to drive the rotor 24 and there 
upon to comminute the solid matter in a wet 
inix fed into the grinding chamber 13 through 
the inlet pipe 25, water under pressure is ad 
mitted through the pipe 34 and passes 
through the passage 32, aperture 39, groove 
49 &nd passages 51 into the space between the 
shaft, 18 and spacer-ring 47. The waterflows 
out from said space through the passages 50, 
groove 48, aperture...4.0, passage 33 and drain 
pipe 35. The alternate positioning of the -of-packing. 

tion of a shaft, a stuffing-bo . . . . . . . . . . . 
embers in the stuffing box for . . . 

1,829,206 
passages 50, 51 induces a circulation of the 
Water in the Space between the spacer-ring 
47 and shaft 18 circumferentially of the lat 
ter. . . . . 

Sage. 32, the flow of water is retarded thereat 
and excess pressure is built up in the stuffing 
box. Said pressure is maintained somewhat 
higher than the normal pressure of the wet 
mix in the grinding chamber 13 with the re 
Sult that when the packing 46 becomes so 
Wornas normally to permit leakage of the 
mix along the shaft into the stuffing box, such 
tendency is overcome by the greater pressure 
of the water in the latter. ... 
... The arrangement prevents solid matter in 
the mix from passing the stuffing box and 
getting into the shaft bearings which would 
result in scoring of the shaft. The water circulating in the bearing keeps, the bearing 
cool, and carries away any matter which may 
be forced past the packing 46 during an in 
terval of abnormally, high pressure of the 
mix in the grinding chamber 13. 
The invention may be. variously. modified 

within the scope of the appended claims. 
I claim: . . . . . . . . . . . . . 
1. In a stuffing box assembly, the combina 

tion of a shaft, a stuffing-box therefor, a pair 
of packing members: in the stuffing box for 
confining fluid on one side thereof, a spacer 
ring positioned between said packing mem 
bers and standing clear: of the shaft. So as 
to define: a passage for fluid thereabout, and 
means for conducting fiujd to. and from the Spacer-ling, said spacer-ring being provided 
with means adapted to prevent the flow of 
fluid from the inlet to the outlet except by 
Way of the passage, to effect circulation of 
the fluid within the passage and being formed 
on its outer periphery with a pair of cir 
cumferential grooves in communication with 
the fluid and inlet respectively, and having 
a plurality of radially-directed fluid pas 
sages, extending from said grooves to the 
inner periphery of the ring, the fluid passages 
from the respective grooves being disposed s 8. 

in alternation circumferentially of the ring. 
2. In a stuffing-box assembly the combina 

tion of a shaft, a stuffing box therefor, a 
pair of packing members in the stuffing box 
for confining fluid on one side thereof, a spacer-ring having a plurality of fluid-con 
ducting channels and being positioned be-, 
tween said packing members and standing 

The passage 33 being Smaller than the pas O 
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clear of said shaft. So, as to define a passage 
for fluid thereabout, and means for conduct 
ing fluid to and from, said passage, said 
spacer-ring being provided with flow-restrict 
ing lands between its channels, for effecting 
positive circulation of the fluid through said 

: passagei - 
3. in a stuffing box assembly, the combina 

contact with the shaft. . . . 
box, therefor, a pair 
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confining fluid on one side thereof, a struc 
ture including a spacer ring positioned be 
tween said packing members and defining 
with said shaft a passage for fluid there 
about, said structure being formed with inlet 
and outlet channels communicating with said 
passage, at least one of said channels being 
circumferentially disposed with respect to 
the shaft, and means to prevent the flow 
of fluid from the inlet to the outlet channels 
except by way of said passage. 
In witness whereof I have hereunto set my 

hand this 27th day of September, 1928. 
GEORGE F. WILSON. 


