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UNITED STATES

PaTentT OFFICE.

WILLIAM JAMES RITCHIE, OF HOBOKEN, NEW JERSEY.

MECHANISM FOR OPERATING SLUICE-GATES.

SPECIFICATION forming part of Letters Patent No. 695,838, dated March 18, 1902.
Application filed November 12, 1801, Serial No. 82,065. (Mo model)

To all whom it may concern:

Be it known that I, WirLiam Jamus
RITCHIE, a citizen of the United States, resid-
ingat Hoboken,in the county of Hudson and
State of New Jersey, have invented new and
useful Improvements in Mechanism for Op-
erating Sluice-Gates, of which the following
is a specifieation.

My invention relates to mechanism for op-
erating sluice-gates, the same being designed
agan improvement apon the construetion dis-
closed in United States Patent to Richard S.
Gillespie, No. 611,472, dated September 27,
1898, ‘

The object of the invention is to provide a
novel construction of ball-bearing between
the rotatable internally-threaded nut or eyl-
inder in which the screw-shaft to which the
sluice-gate is connected is mounted and the
stationary part in which said nut or eylinder
is adapted to turn, whereby a plurality of
series of balls may be employed which are
cansed to travel in true circular lines.

A further object of the invention is to pro-
vide a novel construction of parts whereby
the balls may be readily cleaned and the dirt
removed therefrom and the cleansing mate-
rial may be carried off.

Other objects and advantages of the inven-
tion will hereinafter appear and the novel
features thereof will be set forthin the claims.

In the drawings forming part of this speci-
fication, Figure 1 is a vertical central sec-
tional view illustrative of myinvention. Fig.
2 is a transverse section on the line 2 2 of
Fig. 1. Fig. 3 is a similar section on the line
3 3 of Fig. 1, and Figs. 4 and 5 are part-sec-
tional views showing alternative forms of ar-
rangement of the balls. Fig. 6isaplan view
of the pedestal on which the parts of the de-
vice are supported.

Likereference-numerals indicate like parts
in the different views.

The pedestal 1, the cap 2 thereon, the in-
ternally -screw-threaded nut or eylinder 3,
with its ontwardly-extending flange 4, and
the screw-shaft 5 within the nut or c¢ylinder
3 may all be of substantially the same form
and construction as those described in the
patent to Gillespie, above referred to. The
pedestal 1 is provided at its upper end with
an inwardly-extending annular flange 6, and

resting upon and supported by said flange is
a bearing-ring 7, having a flat or plane upper
surface. Above the bearing-ring 7 and be-
neath the flange 4 on the lower end of the nut
or cylinder 3 is a bearing-ring 8, between
which and the ring 7 are located the balls 9.
The ball-race in which the balls 9 fit and move
is formed by the rings 7 and 8, the inner walls
of the cap 2, and by the tube 10, which is se-
cured to and lies in close contaet with the in-
ner surface of the flange 6 and projects up
around the inner surfaces of the rings 7 and
8, as shown. The walls of the cap 2 are pro-
vided with passages 11, through which kero-
sene-oil or other cleansing material may be
passed into the ball-race, the said oil and the
dirt removed from the balls being discharged
through V -shaped passages 12 in the inner
surface of the flange 6. A passage of course
ig provided forthedirt and cleansing material
between thetube 10and the ring 7, by reason
of the factthat the outer surface of the former
isslightly separated from the inner surface of
thelatter. The balls 9 are arranged between
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thebearing-plates7 and 8, the tube 10 and the

cap2inaplurality of annularseries concentric
with the nut or eylinder3. They arealsodis-
posed sothattheyareincapableofradial move-
mentin the ball-race in which they are mount-
ed, or, in fact, of any movement exceptin true
circular lines. Thisis effected by arranging
the balls so that they completely fill the space
between the tubs 10 and the cap 2 by having
the individual balls in said rows in constant
contact with the balls in the adjacent row or
rows. In the arrangement of balls shown in
Fig.2 of the drawings those which make up the
outer series are in constant contact with each
other and are also in constant contact with
those which make up the intermediate series.
The ballsin the intermediate series, however,
are not in contact with each other, but are in
constant contact with the balls in the outer
series and with those in the inner series.

The balls in the inner series are also out of

contact with each other, but are in constant
contact with the balls in the intermediate
series and with the outer surface.of the tube
10, It will thus be seen that it is impossible

for any of the balls 9 to movein any except a
circular path. Thisis a feature of great im-
portancein devices of thiskind, asthe sluice-
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gate and the parts connected therewith,which
are operated by a turning movement of the
nut or eylinder 3, frequently weigh several
tons, and with this extreme weight on the
ball-bearings irregular grooves wiil'be formed
in the bearing-plates unless provision is made
for causing said balls to move in a circular
path only. Above the flange 4 on the nut or
eylinder 3 is located a bearing-ring 13,-sup-
porting thereon the balls 14, and above the
balls 14 is arranged a correlative bearing-
ring 15. The balls 14 are confined between
the bearing-rings 13 and 15 and between the
outer surface of the nut or cylinder 8 and the
inner surface of the cap 2. They are alsoso
arranged that they are incapable of move-
ment in any except a circular line which is
concentric with the nut or eylinder 3. This
is done, as in the case of the balls 9, by pro-

viding for the constant contact between the

balls in one series and those in the next ad-
jacent one, for the constant contact between
the balls in the outer series and theinner sur-

-face of the cap 2, and for the constant con-
tact of the balls in the inner series with the

outer walls of the nut or eylinder 3.

Now in opening the gate the thrust is re-
ceived by the balls 9, the upper bearing-ring
8 for the balls 9 moving with the nut or cyl-

inder 3, while the lower bearing-ring 7 re-

mains stationary. During this movement of
the nut or eylinder 3 and the ring 8 the balls
9 will be cansed to move in true circular lines
upon the upper surface of the lower bearing-
ring 7. During this operation of the device
the balls 14 and the parts codperating there-
with remain inactive.
however, the thrust of the nut or cylinder 3
is borne by the upper series of balls 14, the
lower bearing-ring 13 being moved with said
nut or eylinder and the upper bearing-ring
15 remaining stationary. During this oper-
ation of the device the lower balls 9 and the
parts cooperating therewith remain inactive,
while the balls 14 are eaused to move in con-
tact with the stationary bearing-ring 15 in
true circular lines. )

Instead of arranging the balls asabove de-
scribed I may accomplish the same result by
arranging them as shown in Figs. 4 and 5 of
the drawings. In all cases,however, the balls
are so arranged that all of those in one series
will be in constant contact with each other
and with those in the adjacent series. In
Fig. 4, however, the balls in the outer row or
series are out of contact with each other and
the balls in the inner row or series are ouf of
contact with each other, but the balls in the
intermediate row or series are in constant
contact with each other and with those in the
outer and inner row or series. In the con-
struction shown in Fig. 5, however, the balls

in the inner row or series are in constant con- |

tact with each other, with the outer surface
of the tube 10, and with the balls in the in-
termediate series.
mediate series are out of contact with each

In closing the gate,

The balls in the inter-.
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other and the balls in the outer series are out
of contaet with each other, but, as before
stated, the balls in each series are in constant
contact with those in the adjacent series.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The combination with a rotatable nut
and a screw -shaft longitudinally movable
thereby, of a thrust-bearing for said nut com-
prising a plurality of annular rows or series
of balls, plane-faced bearing-rings for said
balls, and means for preventing radial move-
ment of said balls, as and for the purpose set
forth. | -

2. The combination with a rotatable nut
and a screw -shaft longitudinally movable
thereby, of a thrust-bearing for said nat com-
prising an annular ball-race, and a plurality
of annular rows or series of balls therein, the
balls in one of said rows or series being in
constant contact with each other, the balls
in all of said rows or series being in constant
contact with the balls in the adjacent rows
or series, the balls in the outer row or series
being in constant contact with the outer wall
of said race and the balls in the inner row or
series being in constant contact with the in-
ner wall of said race, as and for the purpose
set forth.

3. The combination with a rotatable nut
having a flange thereon, a cap having a con-
tracted upper end within which said nut is
mounted to turn, an annular support for said
cap and a shaft longitudinally movable by
said nut, of a pair of plane-faced bearing-
rings located between said support and said
base-flange and within said cap, balls between
said bearing-rings, and a tube secured to the
inner surface of said annular support and
projecting up above said balls, the said balls
being arranged in a plurality of annular
rows or series, the balls of one of said rows or
series being in constant contact with each
other, the balls in the outer row or series be-
-ing in constant contact with the inner sur-
face of said cap, the balls in the inner row or
series being in constant contact with said
tube, and the ballsin each of said rows or se-
ries being in constant contact with the balls
in the adjacent rows or series, as and for the
purpose set forth.

4. The combination with a rotatahle nut
having a flange theréon, a cap having a con-
tracted upper end within which said nut is
mounted to turn, an annular support for said

' cap, and a shaft longitudinally movable by

said nut, of a pair of plane-faced bearing-
rings located between said support and said
base-flange and within said cap, balls be-
tween said bearing-rings, a tube secured to
the inner surface of said annular support and
projecting up above said balls, a pair of plane-
faced bearing-ringslocated above said flange,
below the contracted upper end of said cap
and between said nut and the inner side wall
of said cap, and balls arranged between the
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latter bearing-rings, the balls in each set be-
ing arranged in a plurality of annular rows
or series concentric with said nut, the balls
in one of said rows or series being in constant
contact with each other, the ballsin the outer
row or series being in constant contact with
the inner surface of said cap, the balls in the
inner row or series beingin constant contact
with said tube, and the balls in each of said
rows or series being in constant contact with
the balls in the adjacent rows or series, as and
for the purpose set forth.

5. The combination with a rotatable nut
havinga flange thereon, a capor casing within
whieh said nut is mounted to turn, provided
with openings leading through the side walls
thereof, an annular support for said eap or
casing having notches around the edge of the
opening therein, and a screw-shaft longitudi-
nally movable by said nut, of a pair of bear-

3

ing-rings between said supportand said flange
and within said eap, balls located between
saidrings opposite the inner ends of the open-
ings through said cap, and a tube secured to
the inner surface of said support, projecting
upwardly above said balls and slightly sep-
arated from the inner surfaces of said rings,

25

thesaid openings, the space between said tube

and the lower of said rings, and the notches
in said support forming passages for the in-
troduction and discharge of cleansing mate-
rial for the bearings, as and for the purpose
setb forth.

In testimony whereof I have hereunto set

my hand in presence of two subseribing wit-
nesses.
WM. JAMES RITCHIE.
Witnesses:

WM. A. RITCHIE,
WILHELM SCHWICK.
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