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This invention relates to a snubbing device and

more especially to a hydraulic check or snubber

for checking the oscillatory movement of a loom
picker stick at the ends of its inner and outer
strokes.

In the operation of present day looms, the
shuttle is propelled back and forth along the loom
lay and through the warp shed at very high
speeds. Some looms operate at 200 or more picks
per minute, and therefore, the problem of prop-
erly expelling and receiving the shuttle at the
ends of its path of travel becomes highly impor-
tant. PFor example, if the forward or inward mo-
tion of the picker stick is not properly controlled,
when the shuttle is expelled from the shuttle
box, the shuttle is likely to be thrown “wild,” or
out of its prescribed path of travel, and thus

produce defective cloth. Also it is very essential .

to yieldingly bring the picker stick to rest as.
soon as possible after its forward stroke has been
delivered.

The checking of the picker stick on its out-
ward or retraction stroke is equally important,
because the impact of the incoming shuttle must
be partially absorbed by the picker on the upper
end of the stick. If the stick does not yield
properly when the shuttle first engages the picker,
the shuttle will rebound and be improperly posi-
tioned for the succeeding inward stroke; how-
ever, the movement of the stick must be arrested
within a comparatively short space.

It is therefore an object of this invention to
provide a hydraulic check or snubber which is
adapted to arrest a loom picker stick at the lim-
its of its inner and outer strokes.
ent embodiment of the invention, a liquid con-
taining cylinder having a piston therein is oper-
atively connected to the lower portion of the picker
stick, so that the piston will be reciprocated back
and forth by the picker stick oscillation. During
this reciprocation, the flow of the liquid from
one side of the piston to the other is controlled
in accordance with the checking action desired,
and as a result, the inward and outward move.-
ments of the picker stick are yieldingly arrested.
The conventional picker stick operating mecha-
nism, such as a lug strap, is adapted to be em-
ployed in association with the present checking
device.

It is another object of this invention to pro-
vide a two-way picker stick check. of the class
deseribed in combination with means for respec-
tively varying the arresting action of the stick
on the inner and outer strokes.

It is another object of this invention to pro-

In the pres- .

. (CL 139~—161)
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vide & snubbing device comprising a liquid pres-

sure cylinder into which a generally tapered pis-

ton is adapted to enter, the cross sectional area
of said piston being substantially the same size

8 and shape as the cylinder at its larger end and
gradually diminishing in cross sectional area to
its smaller end, so that as the smaller end moves
into the cylinder, the escape of liquid will grad.
ually diminish and thus offer. increased resist-
ance to the inward movement.

It is ancther object of this invention to provide
a two-way hydraulic check or snubbing device
comprising the above-named combination of a
cylinder and tapered piston for arresting the
movement in one direction, and a dashpot asso-
ciated with the larger end of the piston for ar-
resting the movement in the opposite direction.

Some of the objects of the invention having
been stated, other objects will appear as the de-
20 scription proceeds when taken in connection with

the accompanying drawings in which: ‘

. Pigure 1 is an elevation of a portion of a loom,
showing certain portions thereof in section, and
{Nustrating an improved hydraulic snubbing ap-

28 paratus for checking the movements of the loom

picker stick at the inner and outer stroke limits,

the apparatus being shown in its approximate
position for receiving the impact of the shuttle
against the picker;

Figure 2 is an enlarged vertical sectional view
through the snubber unit, showing the portions
therein in g position corresponding with the in-
ner stroke limit of the picker stick;

Figure 3 is a sectional view similar to Figure 2
35 but showing the interior portions thereof in a
position corresponding with the outer stroke limit
of the picker stick;

Figure 4 is a sectional plan view taken along
the line 4—4 in Figure 2;

Figure 5 is a sectional plan view taken along
the line 5—5 in Figure 2;.

Figure 6 is a sectional plan view taken along
the line 6—6 in Figure 2;

Figure 7 is a sectional plan view taken along
45 the line 7—17 in Figure 2;

Figure 8 is a sectional plan view taken along
the line 8—8 in Figure 2;

Figure 9 is a sectional plan view taken along the
line 9—8 in Figure 2;

80 Figure 10 is a sectional plan view taken along
the line 10—{0 in Figure 1, illustrating the con-
necting ‘means between the snubber unit and
the loom picker stick;"

Figure 11 is an exploded isometric view of cer-

85 tain interior portions of the snubber unit.,
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Figure 12 is an isometric view of the dash-pot
plate which 1s adapted to work in conjunction
with the piston disposed within the pressure unit;

Figure 13 is an isometric view of a pressure
cylinder which receives the parts shown in Pig-
ure 11 when the pressure unit Is in an assembled
position.

Referring more particularly to the drawings,
the numeral 10 denotes portions of a loom frame,
{n which is mounted for oscillation a conventional
rocker ghaft (1, said rocker shaft having the lower
end of & loom sword 12 fixedly secured thereto.
This loom sword extends upwardly and is adapted
to support a lay (4 which, in’ turn, supports a
shuttle box 8.

‘Rotcker shaft 1 also has fixedly secured thereto
. a base member {6, upon which a picker stick shoe

{1 is adapted to rock back and forth. Shoe {7

supports an upwardly extending picker stick 18,
which stick penetrates a slot 1§ in the lay 14.
. The upper projecting end of the picker stick {8
is disposed within the shuttle box 18, and has a
picker 20 secured thereon, said picker being
adapted to receive and expel a conventional loom
shuttle 21 during the normal operation of the
loom. )
In order for the picker stick 18 to be rotated in

a clockwise manner about shoe 1, when the

shuttle 21 is to be expelled from the shuttle box,
" it is necessary to. provide some suitable means
such as a conventional lug strap 25. One end of
this lug strap encircles the intermediate portion
of the picker stick and is held in position by means
of notched hold-up strap 26. The other end of
this lug strap Is connected as at 27 to a lever 28,

~ shiittle box, a plcker such as indicated by refer-
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ence character 20 is adapted to receive the nose
of the shuttle. This picker stick on the opposite
side then propels the shuttle reversely through the
shed to the shuttle box {5 shown in the drawings,
where the picker 20 will receive the nose of the.
shuttle. o .

The above-described mechanism and mode of
operation is conventional in loom structures, but
it is thought necessary to describe and illustrate
this mechanism in order to more clearly set forth
the function of the present invention.

Since higher speed looms make it necessary to
propel the shuttle 21 across the warp sheds at a
correspondingly increased rate of travel, there is
a resultant increase of force to be checked when
the shuttle reaches the shuttle box. There is
also an increased momentum of the picker stick it-
self to be checked after the picker stick has de-
livered and received its stroke to .and from the
shuttle, Therefore, it is seen that two checking
actions are necessary in order to arrest the picker
stick at the outer and inner limits of its stroke.

There is another important factor to be con-
sidered when checking the picker stick at the ’

"‘inner and outer limits of its stroke during the

30

35

said lever being pivoted as at 29 to the loom frame

10. A conventional means, not shown, is em-
ployed for oscillating the lever 28 back and forth
" about pivot point 29 to thereby impart the neces-
sary sudden. thrust upon the-picker stick and

40

_cause the shuttle 21 to be expelled from the shuttle

box 18. . .
After the shuttle has been expelled, the picker

stick 18 will move toward outermost position 18b°

by virtue of a conventional torsion spring 30;
however, it will stop short of that position, ac-
cording to usual practice, for instance, approxi-
mately as indicated in Fig. 1. Here the spring
‘. tension may be quite low or near zero, and the
conventional check strop (not shown) may im-
pede and thus momentarily stop the picker stick,
in position to receive the shuttle impact, where-
upon the check strap absorbs part of the mo-
mentum involved. This spring is disposed be-
neath the base member 18 and normally rotates
the picker stick {8 and shoe (7 in a counter-
gllockwise manner through the medium of a strap

‘When the loom is in operation, the members
{2 to 20 inclusive are adapted to rock back and
forth toward and away from the observer in Fig-
ure 1 about the rocker shaft i1 as an axis. At
the same time, the picker stick {8 and its asso-
ciated picker 20 oscillates back and forth in a
plane disposed substantially at right angles to
the plane of oscillation of members 12 to 20 to
thereby receive and expel the shuttle 21 into and
from the shuttle box 5. It is, of course, under-
stood that in each loom structure there is an op-
posite-hand structure to the structure shown in
‘PFigure 1 disposed on the opposite side of the loom.
In other words, the picker stick 18 propels the
shuttle 21 from the shuttle box i85 to a similar
shuttle box on the opposite side of the loom, and
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operation of a loom; namely, that of having un-
equal forces to be checked at the respective
limits of travel. It is well known that the in-
ward stroke of a picker stick, when expelling the
shuttle from the shuttle box, is of considerably
greater force than the outward stroke of the
picker stick, which results from an incoming
shuttle striking the picker on the upper end of
the picker stick as it enters the box because the
binder ordinarily assists in stopping the shuttle
when it enters the shuttle box. However, proper
checking of the outward stroke of the picker
stick is a critical matter if rebound of the shuttle
is to be prevented, and hence this checking action
is much more important than that of checking the
inward stroke of the picker stick. For these rea-
sons, the snubbing or checking apparatus herein
described must have a different type of checking
mechanism cooperating with the inward stroke.
of the picker stick from the mechanism which Is
associated with the outward stroke. )
In order to provide a hydraulic snubber or
checking apparatus- for the picker stick (8, a
snubber unit 35 has been secured to the infer-
mediate portion of sword 12 by any suitable means
. such as band straps 38, This unit comprises a
housing 317, said housing having threadably se-
cured upon the upper end thereof a cap. member
88. Rotatably mounted in this cap member is a
shaft 39 which projects to the exterior of the
unit and has fixedly secured on the projecting
" end thereof the lower end of a lever 40, said lever
40 having pivotally secured to its upper end as
at 41 g link 42, )
" Link 42 is connected to a second link 43 by a
turn sleeve 44, therefore, when it is desired to
vary the over-all length of links 42 and 43, it is
only necessary to manipulate the turn sleeve 44
because the threads on one end of the turns sleeve
are right-handed and the threads in the other
end are left-handed. The left-hand end of link

43 (Figure 1) is pivotally secured as at 45 -fo a

70

fitting 48, said fitting being secured around the
lower intermediate portion of picker stick (8.
During the operation of the loom, the picker stick
I8 assumes the dotted line position i8a at the
Jimit of its inward stroke and at the same time,
“the lever 40 of the snubber unit 35 assumes posi-

when the shuttle reqches this oppositely disposed 25 tion 40a. The outer limit of the picker stick 18



1s also shown in dotted lines and designated by
reference character $8d, the corresponding posi-
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tion of the lever 40 being designatgd by reference

character 40b.

By observing Figure 4, it can be seen that the
cap member 38 has projecting hubs 38q and 38b
extending from opposed sides .thereof. These
hubs serve as bearings for the shaft 39. The
hub 38z has threadably secured over its end
a cap member 48, which completely closes this
end and prevents leakage of liquid from cap 38,
whereas the hub 38b has a similar.cap 60 thread-
ably secured thereover, which cap is penetrated
by the previously described shaft 39. A pack-
ing gland &1 Is disposed immediately beneath cap
member 50 and around the shaft 39 to prevent
leakage. When it is desired to reverse the shaft
89, end for end, and thereby position the lever
40 adjacent the hub 38a, it Is necessary to re-
move the shaft from cap 38, then remove the
caps 49 and 60, then reverse the shaft, end for
end, and position it again in hub members 38a
and 38b, after which the cap member 60 will be
placed on hub 38a and the cap member 48 on
hub 38b. ) : o

The intermediate portion of shaft 39 has se-
cured thereto as at 55 a laminated bifurcated
lever 56, said lever 56 being preferably formed
from spring plate members 56z and 56b, which,
in turn, have their free ends notched as at 57
to form a fork. The prongs of lever 56 have se-
cured in the outer end thereof alined pins 58,
said pins having their proximate ends disposed
adjacent the opposed sides of a vertically dis-
posed shaft 59 and between spaced collars 60
and 61 around this shaft. The above-described
connection between the shaft 59 and shaft 39 per-
mits the shaft §9 to.axially rotate within its
bearing while it is belng vertically reciprocated.
A disk 64, having a centrally disposed bore 65
therein is provided, said bore being adapted to
slidably receive shaft 59 and serve as g bearing.
Disk 64 is threadably mounted in the upper por-
tion of housing 37, _

Disposed immediately below the disk 64, but
in spaced relation thereto, is 4 second disk 66,
said disk 66 also being threadably secured on
the interior of housing 31. Figure 12 is an
isometric view showing the lower face of this
disk, whereas Figure 6 illustrates the top face
thereof. Disk 66 is provided with a centrally
disposed bore 68, which bore is slightly larger
than the diameter of shaft 59 to permit free
vertical reciprocatory motion of this shaft when
the snubbing apparatus is in operation. The
. space between disks 64 and 66 is designated by
reference character 70. ' '

Shaft 59 penetrates bore 68 and has fixedly
secured on the lower end thereof a cylindrical
piston 69 fluted at 69a. The upper portion of
the fluted piston has a larger cross-sectional
area, but the lower portion gradually tapers in-
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- 6
been expelled by the picker 28, the displacement
of the liquid by the upper portion of piston 69
will arrest the inward motion of picker stick (8.
There is normally a slight clearance 72g between

.the upper portion of the piston 68 and the base -

of cavity 12 when the piston 69 is in its upper-
most position corresponding to the position i8a
of the picker stick. The amount of this clear-
ance may be varied, if desired, to thereby con-
trol the time and effect of the retarding action.

By observing Figure 6, it will be noted that the
upper face of the disk 66 has a plurality of
radially spaced vanes 16 integral therewith, satd
vanes having the outer edges thereof disposed
adjacent the interior periphery of casing 31. The
spaces between vanes 16 are designated by refer-
ence characters 16a. Penetrating the casing 37
at 8 point substantfally at the same elevation as
the vanes 78 is a threaded stud 71, said stud
having an Inner pointed end 71a which is adapted
to fit in one of the spaces T6a between two ad-
Jacent vanes 16, and thereby lock the disk 68
in position. When it 1s desired to raise or to
lower the disk 88 within the casing 37 to there-
by vary the amount of clearance 72a between
the piston 88 and the base of cavity 12, the stud
11 is removed and a pointed object such as a
screw driver is inserted so that the inner end of
the pointed object will penetrate a space T6a.
Since the diameter of the stud screw hole is
somewhat larger than the distance between ad-
jacent spaces 16a, the disk 16 can be turned by
repeated insertions of the pointed object in the
stud hole and spaces, and by applying a rotative
force upon the disk at each insertion. Thus the
time when the piston enters the dash-pot 72
can be varied. :

Concentrically disposed below the disk 66 and
in spaced relation thereto is a cylinder 19, said
cylinder having a cylindrical bore 80 therein
which has substantially the same shape and di-
ameter in cross-section as the upper portion of
piston €9.. Cylinder 79 has an enlarged rim or
flange 81 integral with its upper portion, and
immediately below this rim is a restricted
threaded portion 82, which portion 82 is adapted
to fit into threads 83 on the upper interior pe-
riphery of a pressure cylinder 84. (See Figures
2, 3,11, and 13.) ‘'In order to facilitate the in-
sertion and removal of the cylinder 719 within
the upper portion of pressure cylinder 84, suit-
able radially disposed holes 86 are provided in
the enlarged portion 81. A suitable wrench or
rod may be inserted Into these holes to enable
rotative motion to be imparted for the insertion
or removal of member 78. .

Pressure cylinder 84 has radially disposed lugs

- 90 integral with its outer periphery. The outer

80

wardly until, at the lower or front end thereof _

. the cross-sectional area is much less:

When the shaft 59 and piston 69 are in raised
position, as shown in Figure 2, the picker stick
18 and lever 40 are disposed in dotted line posi-
tlons 18a and 40a respectively,
Also when in this uppermost position of the pis-
ton 69, the enlarged upper portion of the piston
69 is disposed within a cavity 712, which cavity
Is slightly larger than the upper portion of the
piston. Cavity 72 is disposed in the bottom face
of disk 66. The function of this cavity 12 is
that of a dash-pot, so that when the shuttle has

(See Figure 1.)-

65

70

7%

edges of these lugs lie in a circle, whose diameter
Is substantially the same as the interior diameter
of housing 87, consequently the Iugs 90 will serve
to hold the cylinder in proper position. The bot-
tom of the pressure cylinder 84 has lugs 91 in-
tegral therewith, which lugs rest upon the bot-
tom of housing 31. ' '

In order to fix the pressure cylinder in posi-
tion within the housing 37, suitable bolts 94 are
provided, said bolts penetrating the bottom of the
housing and ' having the upper ends thereof
threadably secured in holes 84c in the bottom of -
pressure cylinder 84.- (Figures 2, 3, and 13.)

The lower portion of pressure cylinder 79 has a
restricted skirt portfon 100 integral therewith.
Around this restricted portion, a valve guide and




2,433,764

spring supporting member. 101 is adapted to fit.

" Member |{01 has four pairs of spaced prongs (08

extending downwardly from the lower side there-
of, thereby providing four vertical slots 108 be-
tween: which projections 107 of valve plate 108
are adapted to slidably fit. It is therefore seen
that the four projections 101 of the valve plate
108 each slide in a vertical slot {06 between
prongs 105 during the operation of the checking
mechanism. ’

A compression spring 109 is disposed around the
prongs 105 and has its lower end resting upon
the upper surfaces of projections 101. The up-
per portion of the spring 108 abuts the outstand-
ing fiange (0fa on the upper portion of valve
guide 101, therefore, there is a normal tendency
for the spring 109 to urge the valve plate 108
downwardly. When the valve plate is in its
lowermost posttion, it rests upon a valve seat 112,
which seat surrounds an opening. {3, o

Figure 3 shows the valve plate 108 when dis-
posed upon the seat 112. When in this position,
the piston 69 is disposed within the bore 80 there-
by closing all outlets from the pressure chamber
84 except for a small port 115 in a bleeder valve
116.

The substantially lowermost position of the pis-
ton 69, such as shown in Figure 3, corresponds
to the dotted line positions 40b and 18b of mem-
bers 40 and 18. In other words, after the picker
stick 18 has received the impact of the shuttle
and brought the same substantially to rest in
the shuttle box, the piston 69 is at its lowermost
position within the pressure cylinder .19. It
should be borne in mind that when the piston 69
is near its lowermost position, the entire opening
80 is closed, and therefore, no liquid can escape
upwardly therethrough; however, when the lower
end of the piston 69 first enters the Hore 80 in
the manner such as shown in Figures 2 and 7, the
tapered flutes 69a, in the lower periphery of the
piston 69, permit a substantial amount of the
liquid to escape between the outer surface of
the piston and the inner side-walls of the bore
80. The flutes 69a taper outwardly and up-
wardly in curved lines from the bottom of.the
piston. At a point near the upper- edge of the
piston, each flute merges with the piston periph-
ery and disappears entirely. thereby providing a
piston having its upper portion. of substantially
the same cross-sectional area as the bore 88 in
the cylinder, but having the lower portion cut
away so that the cross-sectional area is substan-
tially less than that of said bore. Preferably the
shape of the flutes is so curved that the hydraulic
resistance to inward movement of the piston in-
creases more rapidly than its depth of pentra-
tion into the cylinder. It is to be understood
that the piston 69 is so constructed as to form
with the cylinder 79 an escape port, or escape
passageway, whose flow area decreases progres-
sively as said piston advances into said cylinder.

The remaining lower portions of the piston be-

tween the flutes 89a, are of the same diameter as
the diameter of the upper portion of the piston
where there are no flutes.

As the piston 69 moves downwardly to the po-
sition shown in Figure 3, the amount of Hquid
permitted to escape upwardly around the piston
gradually decreases in proportion to the increas-
ing cross-sectional area. It 15, of course, evident
that the shape, size and location of the flutes §8a
will largely determine the amount of resistance
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offered to the movement of the picker stick 18,
and also the time at which this resistance is of-
fered during the movement of the picker stick.
At the time the picker stick 8 begins its out-
ward stroke, the piston 69 moves downwardly
into bore 80. Also at this time, the valve plate
108 is seated to close opening 113 under the pres-
sure of spring 109 which prevents escape of the
liquid 118 through this opening.

When the picker stick I8 begins its inner stroke,
the liquid 118 within the pressure chamber will
be suddenly lifted and consequently, the valve 108
will be raised substantially to the position shown
in Figure 2 to permit the liquid outside of the
pressure cylinder 84 to surge upwardly through
the opening (i3 into the pressure cylinder 84.
This upward movement will be partially resisted,
of course, by the compression spring 109 there-
above. It should be borne in mind that as the
piston 69 approaches its lowermost position, a
certain amount of liquid (48 will be permitted to
escape by way of port 115 in bleeder valve {16, and
thereafter, the liquid will pass from this port
through ports 120 into the annular space 12§ be-
tween the outer periphery of the pressure cham-
ber 84, and the inner periphery of housing 37.
1T this bleeder valve were not provided, the re-
siliently or cushioning effect of the piston 88, as
it reaches its lowermost position, would be great-
ly affected, since it is practically impossible to
compress liquid. . -

The amount of this bleeding action through
ports 115 and 120 can be controlled by a screw
122, said screw being threadably secured in valve
body 116 and having its inner end pointed and
so shaped that it will fit into, and close port ({8
when desired. Usually this screw is adjusted to
suit operating conditions to thereby permit the
proper amount of liquid to flow from the interior
of pressure cylinder 84 while the picker stick (8
approaches its outermost stroke limit. ,

The previously described laminated forked
members comprising plates 56a and §6b serve an
important function when the piston 89 approaches
its lowermost limit. (Figures 2, 3, and 4.) For
example, if the port 115 is closed so that an in-
sufficient amount of liquid will be permitted to
flow outwardly from the compression chamber,
the laminated lever structure 88a and 56b (pref-
erably made of spring steel) will yield or flex;

- thereby providing a flexible retarder connection

56
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between the piston 89 and the picker stick 18.
In other words, the plates 56a and 86b will flex
long enough to permit the proper amount of lig-
uid 118 to flow out of the compression chamber

- to the exterior annular space {21 thereby doubly.

insuring a ylelding retarder action for the picker
stick 18 at its outer stroke Hmit. It will be un-
derstood that plates §8a and 58b are not relied
upon for any checking of the picker stick and
shuttle, because resilient action whether fur-
nished by a spring or by a compressible fluid is
unsatisfactory; hence it will be clear that these
plates are so stiff as to be normally inoperative,
but are capable of yielding to avoid breakage of
parts in the event that the bleeder valve is closed.
The bleeder valve structure designated by refer-
ence characters 118, 118, 120, and 122, also per-
mits air to exhaust which might be disposed in
the liquid at the upper portion of the annular
space (21, If there is any air within the unit, .
it is desirable to have it disposed as much as
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possible in the upper portion thereof, that is,
within the hollow cap member.,.

During the operation of the loom, the unit 38
is bodily oscillated along with the lay; conse~
quently there is a tendency for the lquid 18

to surge upwardly within the unit, . It is desira-"

ble to maintain the liquid as much as possible in -

the bottom of the housing so that the piston 69
will always be submerged. It will be noted by re-
ferring to Figures 2, 8, 5, 6, and 12 that the disks
64 and 66 have holes 180 and {31 respectively
‘therein. "The holes 180, in the upper disk 64, are
on a different radius from the holes (31 of the
lower disk 68. Also there are a different number
of holes in each disk which permits the holes to
be staggered. This arrangement of the holes acts
as a baflle to minimize the upward flow of liquid
118, as the liquid tends to surge, from the bot-
tom of the unit to the top of the unit. In the
present disclosure it is necessary for the lquid
to first enter holes {31 and then proceed laterally
through the space 70 between disks 84 and 86,
after which it travels again upwardly through
holes 130. .

The checking of the picker stick and shuttle
will now be briefly described.  As already pointed
out, with the beginning of the outward stroke

of the picker stick under the influence of the:

spring 30, the piston 88 begins to enter its cylin-
" der and assists in cushioningly bringing the pick-
er .stick substantially to & condition of rest ap-
proximately in the position shown in Fig. 1, at
which time the shuttle enters the shuttle box and
movés past the binder and strikes the picker stick
with a powerful impact. - The hydraulic resist-
ance tends to rapidly increase substantially in
proportion to the velocity of the shuttle, This
tendency permits the shuttle to ‘be brought to
rest very rapidly and in a very short travel. But
since the energy of the shuttle is being absorbed,
the force or impulse is being correspondingly di-
minished, wherefore the hydraulic resistance

tends to diminish. Hence too. rapid and abrupt

stoppage and possible rebound of the shuttle are
avoided. But this diminution is affected by the
curve of the flutes 69a, which is such that the
openings thereat diminish at an increasing rate;
in other words, the shape of the flutes tends to
cause an increase in hydraulic resistance propor-
tionately greater than the travel of the piston
and shuttle. The net result is that the hydraulic
resistanc¢e may vary approximately in proportion
to the travel of the shuttle, which is gradually
slowing down, or may diminish more slowly than
the rate of reduction in the shuttle speed, the
latter condition being preferable. Hence the
- shuttle is brought to rest quickly but not so rap-

idly as to cause rebound. Differently stated the -

rate of retardation preferably slightly increases as
the shuttle loses speed. With a check strap the
reduction in speed is abrupt and sometimes hap-
hazard. With resilient devices there is a storing
up of energy which causes resistance to increase
very rapidly so that the shuttle is stopped rather
abruptly with consequent rebound. In the pres-
ent invention, when the shuttle comes to rest,
there is zero energy in the system except for a
slight amount that may be caused in the spring
30. With resilient systems, the great energy
stored would supplement the lug strap actuator
25 and cause such a powerful projecting impulse
on the picker stick as to cause the shuttle to be
thrown wild; also, a premature impulse might be
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caused, It will be noted that when the piston

‘69 fully enters {ts cylinder as in Fig. 3, the shut-

tle is substantially at rest, as already described,
the remeainder of its energy being expended by
resistance at the minute port {I8 whereby the
precise point at which the shuttle finally stops
is determined,

Although the present snubber unit has been de-
scribed in connection with a loom structure and
for the purpose of checking the inner and outer
stroke limits of the picker stick, it is to be under-
stood that there are other uses to which the same
principle may be employed, consequently, it is
thought that considerable novelty resldes in the
snubber unit per se. :

Also the unit is shown:mounted upon the loom

‘lay, but in practice it could be mounted upon

some stationary object without departing from
the spirit of the invention. : .
The fluted portion of the piston and/or the cy~
lindrical part thereof in conjunction with the cyl-
inder, and including the bleeder valve 122, if need
be, may be termed a liquid throttling means.
However, the bleeder valve is preferably termed a

_second throttling means.

In the drawings and. speciﬂcatlon, there has
been set forth a preferred embodiment of the
invention and although specific terms are em-
ployed, they are used in a generic and descriptive
sense only and not for purposes of limitation,
the scope of the invention being defined in the

claims.
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I claim:

1. Apparatus for rapidl* bringing to rest a
projectile-like element without rebound and for
instantly projecting the same, along & given path,

- including means for yieldingly recetving the pro-

40

45

50

65

60

65

70

75

Jectile-likecelement and for powerfully project-

ing the same, comprising hydraulic means having
a casing having a cylinder and g piston therein,
a member for receiving the impact of the pro-
jectile-like element and for projecting the same,
means engaging the member with the piston for
moving the latter, the hydraulic means having a
restrictive outlet and a low pressure section com-
municating with the outlet and having an inlet
and an automatically operative check valve there-
for, the outlet and inlet being spaced along
the cylinder and being so related to the piston
that when the member receives said impact
liquid 1§ forced by the piston through the restric-

‘tive opening to absorb the momentum of the

projectile-like element, and upon reverse move-
ment of the member and ‘hence of the piston
the check valve freely opens to admit liquid to
the cylinder.

2. In combination with the picker of a loom
and a shuttle which in its flight across the loom
strikes said picker, a receptacle, a partition divid-
ing the interior of the receptacle into a main
compartment and an auxiliary compartment
connected by an opening through the partition,
a body of liquid in the receptacle, a piston
mounted for reciprocation within the' main com-.
partment, and connections from the picker to
the piston to drive the piston in a direction such
as to force liquid from the main compartment
through the opening into the auxiliary compart-
ment when the shuttle strikes the picker, whereby
the motion of the picker and shuttle will be
checked,

8. A checking device for a shuttle in flight
across g loom, comprising impact means engagé-
able by the shuttle approaching the terminus of
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sald flight, a cylinder, a piston in said cylindez,
an outer casing fully enclosing said cylinder and
said piston, s liquid contained in said casing and
completely filling said cylinder around said piston
at all times, means operatively connecting said
piston. to said impact means for advancing said
piston against a substantially isolated component
body of said lquid disposed in the path of said
piston advancing under impetus of sald shuttle
striking said impact means, said piston being con-
structed so as to form with sald cylinder an
escape port whose flow &rea decreases progres-
sively as said piston advances, thus permlitting
diminishing escape of sald isolated liquid to
decelerate the forward motion of the shuttle in
the course of sald fiight.

4. A checking device for a shuttle in flight
across a loom, comprising impact means engage-
able by the shuttle approaching the terminus of
‘'said flight, a cylinder, a piston in said cylinder,
an outer casing completely enclosing said cylinder
and sald piston, a liquid contained in said casing
and completely filling sald cylinder around said
piston at all times, means operatively connecting
said piston to sald impact means for advancing
sald piston against o substantially isolated com-

ponent body of sald liquid disposed in the path-

of said piston advancing under impetus of said

12

-to decelerate the‘ forward movement of the shut-

“tle in the course of said flight, a pin having a

tapered end projecting into an orifice through
which a predetermined portion of said isolated
body of liquid must pass in the final stage of sald
flight of said shuttle, to bring said shuttle to a_

~dead stop at a predetermined point in the course
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of sald flight, and means for adjusting sald
tapered pin axially in said orifice to establish saild
voint. i :

7. A checking device for a shuttle in flight
across a loom, comprising impact means en-
gageable by the shuttle approaching the terminus
of said flight, a cylinder, a piston in sald cylinder,
8 receptacle containing a liquid completely filling
said cylinder around sald piston at all times,

" ‘means operatively connecting sald piston to sald

20
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shuttle striking said impact means, and means

for controlling the rate of displacement of said
isolated body of Hquid from in front of sald piston
including s pin having a. tapered end project-
ing into an orifice through which sald body of
lauid must pass in the final stage of sald flight
of said shuttle to bring sald shutile to & dead
stop at a predetermined polnt in the course of
said flight. o

5. A checking device for g shuttle in flight
across & loom, comprising impact means engage-
able by the shuttle approaching the terminus of
said flight, a cylinder, s piston in said cylinder,
a lHquid completely filling said cylinder around
sald piston at all {imes, means operatively con-
necting said piston to said impact means fur ad-
vancing said piston against a substantially iso-
lated component body of said liquid disposed in
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the path of said piston advancing - under .

impetus of sald shuttle striking said impact
means, said piston being constructed so as to
form with said cylinder an escape port whose flow
area decreases progressively as sald piston ad-
vances, thus permitting ‘diminishing escape. of
sald isolated liquid to decelerate the forward
movement of the shuttle in the course of said
flight, and a pin having g tapered end projecting
into an orifice through which a predetermined
portion of said isolated body of liquid must pass
in the final stage of said flight of said shuttle, to
bring said shuttle to a dead stop at a predeter-
mined point in the course of sald flight. -

8. A checking device for a shuttle in flight
across a loom, comprising impact means engage-
able by the shuttle approaching the terminus of
said flight, a cylinder, a piston in said cylinder,
8 lquid completely fllling said cylinder around
said piston at all times, means operatively con-
necting said piston to said impact means for ad-
vancing sald piston against a substantially iso-
lated component body of said liquid disposed in
the path of said piston advancing under impetus
of said shuttle striking saild impact means, sald
piston being constructed so as to form with said
_ cylinder an escape port whose flow area decreases
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progressively as said piston advances, thus per- .

mitting diminishing escape of said isolated liquid

%

impact means for advancing said piston with a
front end thereof pressing against a component
body of sald Lquid disposed in the path of sald
piston advancing under impetus of said shuttle
striking said impact means, said piston having
at least one longitudinally tapering recess formed
in the exterior thereof, said recess being of
gradually diminishing cross sectional area from
the front end of said piston to a point inter-
mediate the opposite ends of sald piston, and

relatively flxed means comprising a circum.

ferential edge on sald cylinder cooperating with
said longitudinally tapering recess to form sn
escape .port whose flow area decreases progres-
sively as said piston advances in sald cylinder,
thus permitting diminishing escape of said iso- -
lated liquid to decelerate the forward motion of
the shuttle in the course of sald flight.

8. A checking device for a shuttle in flight
across a loom, comprising impact means en-
gageable by the shuttle approaching the terminus
of said flight, a cylinder, a piston in said cylinder,
a receptacle containing a liquid completely filling
said cylinder around said piston at all times,
means operatively connecting said piston to said
impact means for advancing said piston with a
front -end thereof pressing against a component
body of said liquid disposed in the path of sald
piston advancing under impetus of said shuttle
striking said impact means, said piston having
at least one longitudinally tapering recess formed
in the exterior thereof, said recess being of
gradually diminishing cross sectional area from
sald front end of said piston to a point inter-
mediate the opposite ends of sald piston, rela-
tively fixed means comprising a cirecumferential
edge on said cylinder cooperating with said
longitudinally tapering recess to form an escape
port whose flow area decreases progressively as

-said piston advances in sald cylinder, thus per-

mitting diminishing escape of said isolated liquid
to decelerate the forward motion of the shuttle
in the course of said flight, and a tapered element

.operable axially in an exhaust orifice communi-

cating with the interior of said cylinder and af-.
fording the sole means of escape for said liquid
from said cylinder after the inner terminal end
of said recess passes said circumferential edge of
said cylinder, for stopping said shuttle dead at a
predetermined point in said course of flight.

9. A checking device for a shuttle in flight in
one direction across a loom, comprising impact
means engageable by the shuttle approaching the
terminus of said flight, a cylinder having an
open end, a piston in said cylinder at the open
end thereof, a receptacle containing a liquid com-
pletely fliling said cylinder around said piston
at all times, means operatively connecting said
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piston to said impact means for driving a front

end of said piston against a component body of

sald liquid disposed in the path of said piston
advancing under impetus of said impact means
being struck and driven in said direction by said

shuttle, means for operating said impact means

to drive and launch said shuttle in flight in the

opposite direction across said loom, said piston
having at least one longitudinally tapering recess
formed in the exterior thereof at and adjacent

said front end thereof, said- recess being of :

gradually diminishing cross sectional area from
said front end to a point intermediate the oppo-
site ends of said piston, relatively fixed means
comprising a circumferential edge at the open
end of said cylinder cooperating with said longi-
tudinally tapering recess to form an escape port
whose flow area decreases progressively as said

piston advances into said cylinder, thus per-

mitting diminishing escape of said isolated liquid
to decelerate the forward motion of the shuttle
in the course of said flight, a head in said re-
ceptacle spaced axially beyond said open end of
sald cylinder, said head having a circular recess
concentric with the axis of sald cylinder to re-
ceive the second end of said piston and cushion it
against lHquid therein for arresting the move-
ment of said impact means after said shuttle
launching thereby.

10. A checking device for a shuttle in flight in
one direction across a loom, comprising impact
means engageable by the shuftle approaching
the terminus of said flight, a cylinder having an
open end, a piston in said cylinder at the open
end thereof, a receptacle containing a liquid com-
pletely filling said cylinder around said piston

at all times, means operatively connecting said )

piston to said impact means for driving a front
end of said piston against a component body of
said liquid disposed in the path of said piston
advancing under impetus of said impact means
being struck and driven in said direction by said
shuttle, means for operating said impact means
to drive and launch said shuttle in flight in the
opposite direction across -said loom, said piston
having at least one longitudinally tapering recess
formed in the exterior thereof at and adjacent
said front end thereof, sald recess being of
gradually diminishing cross sectional area from

said front end to a point intermediate the oppo- :

site ends of said piston, relatively fixed means
comprising a circumferential edge at the open
end of said cylinder cooperating with said longi-
tudinally tapering recess to form an escape port
whose flow: area decreases progressively as said
piston advances into said cylinder, this permitting
diminishing- escape of said isolated "lquid to
decelerate the forward motion of the shuttle in
the course of said flight, a head in said receptacle
spaced axially beyond said open end of said cylin-
der, said head having a circular recess concentric
with the axis of said cylinder to receive the sec-
ond end of said piston and cushion it against
liquid therein for arresting the movement of said
impact means after said shuttle launching there-
by, and means for adjusting said head axlally to
vary the effective liquid capacity of said recess
relative to said second end of said piston.

11. A checking device for a shuttle in flight
across a loom, comprising impact means en-
gageable by the shuttle approaching the terminus
of said flight, a cylinder, a piston in said cylinder,
. a liquid completely filling said cylinder around
" sald piston at all times, means operatively con-
- necting said piston to said impact means for ad-
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vancing sald piston against a component body
of said liquid disposed in the path of said piston
advancing under impetus of sald shuttle striking
said impact means, said piston being constructed
so as to form with sald cylinder an escape port
whose flow area decreases progressively as sald
piston advances, thus permitting diminishing
escape of sald body of liquid to decelerate the
forward motion of the.shuttle in the course of
said flight, and a spring pressed valve element
normslly closing one end of said cylinder during

" forward movement of said piston therein and
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idapted to open during a return movement of
raid piston in said cylinder to permit said liquid
to follow said piston in said cylinder without
restriction.

12. In combination with the picker of a loom,
a receptacle, a partition dividing the interior of
the receptacle into a main compartment and an
auxiliary compartment surrounding the main
compartment, said compartments being inter-
connected by an opening through the partition,
a body of liquid in the receptacle, a piston mount-
ed for reciprocation within the main compart-
ment, and connections from the picker to the
piston to drive the piston in a direction such as

" to force liquid from the main compartment
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through the opening into the auxiliary compart-
ment, whereby the motion of the picker will be
checked.-

13. In a loom, a plcker, means to throw said
picker inwardly to cast a shuttle, return means
to move said picker outwardly to an intermediate
shuttle-receiving nposition, -a check device 'to-
absorb the energy of the shuttle after it strikes
the picker to bring said picker and shuttle to a
dead stop, said check device comprising a recep-
tacle, partition means dividing the interior of
the receptacle into » main compartment and an
auxiliary compartment connected by an opening
through the partition, a body of liquid in the
receptacle, a piston mounted for reciprocation
within the main compartment, and connections
from the picker to the piston to drive the piston

s in a direction such as to force liquid from the

main compartment through the opening into the
auxiliary compartment when the shuttle strikes
the picker in its flight, said liquid transfer caus-
ing the motion of the picker to be checked and
the energy of the shuttle to be dissipated so that
both stop without rebound.

14. A checking device for a shuttle in ﬂight
across & loom, comprising impact means engage-
able by the shuttle approaching the terminus of

said flight, a cylinder member, a piston member

in said cylinder member, a reservoir, a liquid
contained in said reservoir and completely fill-
ing said cylinder around said piston member at

“all times, means operatively connecting said pis-

ton member to said impact means, the impetus
of said shuttle striking said impact means ad-
vancing said piston against a substantially iso-
lated component body of said liquid disposed in
the path of said piston, means formed on said
piston and cylinder members cooperating to
form an escape port for sald. isolated body of
liquid, relative motion of sald cylinder and pis-

. ton members progressively reducing the flow

area of sald escape port as said members tele--
scope together, to decelerate the forward mo-
tion of the shuttle after it strikes said impact
means in the course of said flight. ‘

15. A checking device for a shuttle in flight
across a loom, comprising -impact means en-

'gageable by the shuttle approaching the
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terminus of sald flight, & cylinder, a piston in-
said cylinder, a reservoir, a liquid contained in
sald reservoir and completely filling said cylin-
der around said piston at all times, means op-
eratively connecting sald piston to said impact
means, the impetus of said shuttle striking sald
impact means advancing sald piston against a

substantially isolated component body of said -

liquid disposed in the path of said piston, and
passageway means formed by cooperation of
sald piston and cylinder for controlling the rate
of displacement of said isolated body of liquid
from in front of said piston to the reservoir, said
passageway means being progressively reduced
as sald piston advances into the cylinder after
the shuttle strikes the said impart means to
bring sald shuttle to a_dead stop at a prede-
termined point in the course of its flight.

16. A checking device for a shuttle in flight
across g loom, comprising impact means en-
gageable by the shuttle approaching the
terminus of sald flight, & cylinder member, a
piston member in said cylinder member, a re-
ceptacle containing a liquid completely filling
sald cylinder around said piston at all times,
means operatively connecting said piston fo
said impact means, the impetus of said shuttle
striking said impact means advancing said pis-
ton with a front end thereof pressing against
a component body of said liquid disposed in the
path of said piston, an escape passageway for
said .component. body of - ligquid comprising a
least one longitudinally tapering recess formed
in the exterior of one of said cylinder and piston
members ‘and of gradually diminishing cross
sectional area from one end to the other, the
other of sald members having & circumferential
edge cooperating with said longitudinally ta-
pering recess to provide an escape port and’
for. automatically reducing the flow area of
sald port progressively as said piston advances
in said cylinder, to decelerate the forward mo-
tion of the shuttle in the course of said flight.

17. In a loom, a shuttle for flight to and fro
across the loom, .shuttle impact means. being
alternately engageable by the shuttle approach-
ing the terminus of its flight and operated to
drive and launch said shuttle in flight in the
opposite direction across the loom, a check de-
vice for the shuttle and impact means compris-
ing a cylinder having an open end, a piston in
sald cylinder at the open end thereof, & reservoir
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containing a lquid with said liquid completely -

filling said cylinder ahead of said piston, means’

for operatively connecting said piston to the
impact means of the loom, the impetus of the
impact means. when being struck and driven in
one direction by the shuttle driving a front end-
of said piston against a component body of sald
liquid disposed in the path of sald piston, a
passageway in saild piston for said component
body of liquid comprising at least one longi-
tudinally tapering recess formed in the exterior
of said piston, said passageway being of gradu-
ally diminishing cross' sectional area from a
" point near the front end of the piston to a point
intermediate the opposite ends of said piston,
relatively fixed means comprising a circumfer-
entia]l edge at the open end of said cylinder
cooperating with said longitudinally tapering
recess to form an escape port and for automati-
cally reducing the flow area of sald port pro-
gressively as said piston advances into said
cylinder to decelerate the forward motion of
the shuttle in the course of said flight, a second

65

16

cylinder means In said check device spaced
axially beyond sald open end of said first cylin-
der and concentric with the axis of sald first
eylinder to receive the second end of sald piston
and cushion it against liquid therein for arrest-
ing the movement of sald impact means after
said shuttle launching thereby.

18, In a loom, & shuttle for fiight to and fro
across the loom, impact means engageable by the
shuttle approaching the terminus of its fiight
in one direction across the loom, means for op-
erating sald impact means to drive and launch
said shuttle in flight in the opposite direction
across sald loom, a check device for sald shuttle

-and impact means comprising & first cylinder

having an open end, a piston in said cylinder af
the open end thereof, & receptacle containing
liquid completely filling said cylinder around
said piston at all times, means operatively con-
necting sald piston to said impact means, the
impetus of sald impact means when struck and
driven in said direction by said shuttle driving a
front end of said piston against a component
body of said liquid disposed In the path of said
piston, an escape port in said piston for said
component body of liquid comprising at least one
longitudinally tapering recess formed in the ex-
terior of said piston st and adjacent said front
end thereof and of gradually diminishing cross
sectional ares from. said front end to & point
intermediate the opposite ends of sald piston,
relatively fixed means comprising & circumferen-
tial edge at the open end of sald cylinder coop-
ergting with said Iongitudinally tapering recess
for automatically reducing the flow ares of said
port progressively as sald piston advances into -

said cylinder to decelerate the forward motion

of the shuttle in the course of said flight, a sec~
ond cylinder means in said receptacle spaced
axially beyond sald open end of said first cylinder,
sald second cylinder having & circular recess
concentric with the axis of said first cylinder to
receive the second end of said piston and cushion
it against liquid therein for arresting the move-
ment of sald impact means after said shuttle
launching thereby, and means for adjusting said
second cylinder axially to vary the effective lig-
uid capacity of said recess relative to said second
end of said piston.

19. A check device for a loom shuttle that is
cast in_flight across the loom and received by
impact “means engageable by the shuttle ap-
proaching the terminus of its flight, said check
device comprising a cylinder member, a piston
member in sald cylinder member, a reservoir, a

- liquid contained in said reservolr and completely
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filling said cylinder around said piston member
at all times, means for operatively connecting
said piston member to the impact means so that
the impetus of the shuttle striking the impact
means will advance said piston against a sub-
stantially isolated component body of said liquid
disposed in the path of said piston, means formed
on said piston and cylinder members cooperating
to form an escape port for said isolated body of

. liquid, relative motion of said cylinder and piston
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members progressively reducing the flow area of
sald escape port as said members telescope to-
gether to decelerate the forward motion of the
shuttle after it strikes the impact means in the
course of its flight. B

20.. A checking device for a loom shuttle that
is cast in flight across the loom and received by
impact means engageable by the shuttle ap-



proaching the terminus of its ﬂlght said check
device comprising: a cylinder,” a piston in said
cylinder, a reservoir, a liquid contained inc said
reservoir and completely filling said cylinder
around said piston at all times, means for op-
" eratively connecting said piston to the. impact
means so that the impetus of the shuttle striking

. 2,438,764

the impact means will advance said Dpiston .

against a substantially isolated component body
of said liquid disposed in the path of said piston,
and passageway means formed by cooperation of

10

said piston and’ cylinder for controlling the rate |

of displacement of said isolated body of liquid
from in front of said piston to ‘the reservoir, said
passageway means being progressively reduced
as said piston advances into the cy]mder after
the shuttle strikes the impact means,  to bring
said shuttle to a dead stop at'a predetermined
point in the course of its flight.

16

- 21. A checking device for a loom shuttle that 20 1
. around said piston at all times, means for opera-

is cast in flight across the loom -and received by
impact means engagedble by the shuttle ap-
proaching the terminus of its flight, said check
device comprising a cyllnder member, a piston
member in said cylinder member, a réceptacle
containing a liquid completely filling said cylin-
der around said piston at all times, means for
operatively connecting said piston to the impact
means so that the impetus of the shuttle striking
the impact means will advanceé said piston with
a front end thereof pressing against a compo-
nent body of said liquid disposed in the path of
said piston, an escape passageway for said co
ponent body of liquid comprising at least one
longitudinally tapering recess formed in the ex-
terior of one of said cylinder and piston mem-
- bers and of gradually diminishing cross sectional
area from one end to the. other, the other of said
members having g circumferential edge cooperat-
ing with said longitudinally tapering recess to
provide an escape port and for automatically re-
ducing the flow area of said port progressively as
said piston advances in said cylinder to deceler-
ate the forward motion of the shuttle in the
course -of its flight.

22. A checking device for a loom shuttle that
is cast in flight across the loom and received by
impact means when the shuttle approaches the
terminus of its flight with the impact means
being operated to drive and launch said shuttle

in flight in the opposite direction across the loom,

said check device comprising a cylinder having
an open end, a piston in said cylinder at the open
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course of said flight, a second cylinder means
in sald check device spaced axially beyond said
open end of said first cylinder and concentric -
with the axis of said first cylinder to receive the

- second end of said piston and cushion it against

liquid therein for arresting the movement of said -
impact means after said shuttle launching there-
by, said second cylinder means being axially ad-
justable to vary the eﬂiect of said cushiomng
action. :

23. A check device for s loom shuttle that is
in flight in one direction across the loom and re-
ceived by impact means engageable by the shuttle

‘approaching the terminus of its flight, the impact

means being operable to drive and launch said -
shuttle in flight in the opposite direction across.
said loom, said check device comprising a first
cylinder. having an open end, a piston in said

‘cylinder at the open end thereof, a receptacle

containing liquid completely filling said cylinder

\tively connecting said piston to said impact

means -for driving g front end of said piston
against a component body of said liquid dis-
posed in the path of said piston under impetus
of said impact means being struck and driven
in said direction by the shuttle, an escape port in
said piston for sald component body of liquid
comprising at least one longitudinally tapering
recess formed in the exterlor of said piston at
and adjacent said front end thereof and of gradu-
ally diminishing cross sectional area  from said
front end to & point intermediate the opposite
ends of said piston, relatively fixed means com-
prising a circumferential edge at the open end
of said cylinder cooperating with said longi-
tudinally tapering recess for automatically re-
ducing the flow area of said port progressively as
said piston advances into said cylinder to deceler-
ate the forward motion of the shuttle in the
course of said flight, a second cylinder means
in said receptacle spaced axially beyond said open
end of said first cylinder, said second cylinder -
having a circular recess concentric with the axis

-of said first cylinder to receive the second end of

said piston and cushion it against liquid therein
for arresting the movement of said impact means
after said shuttle launching thereby, and means

‘for adjusting said second cylinder axially to vary

the effective liquid capacity of sald recess rela-

 tive to sald second end of said piston.

end thereof, a reservoir containing g liquid with .

said liquid completely filling said cylinder ahead
of said piston, means for operatively connecting

said piston to.the impact means of ‘the loom for,

driving a front end of said piston against a com-

ponent body of said liquid disposed in the path.

of said piston under impetus of the impact means
when being struck and driven in one direction
by the shuttle, a passageway in said piston for
said component body of liquid comprising at least
one longitudinally tapering recess formed in the
exterior of said piston, said passageway being of
gradually diminishing cross sectional area from
a point near the front end of the piston to a point
. intermediate the opposite ends of said piston,

relatively fixed means comprising a circumfer-
ential edge at the open end of said cylinder co-
operating with said longitudinally tapering recess
to form an escape port and for automatically

reducing the fiow area of said port progressively

as said piston advances into said cylinder to de-
.celerate.the forward motion of the shuttle in the
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24, In combination in a loom, lay mechanism,
a shuttle, a picker mounted to move a predeter-

_mined distance lqwardly and outwardly along

said lay mechanism, power means to move said
picker inwardly to cast the shuttle, spring means
to thereafter move said picker outwardly to an
intermediate position for receiving the shuttle
in its flight, 'a hydraulic check device for said
shuttle associated with the picker, said check
device including a liquid reservoir, relatively mov-
able cylinder and piston members, and restric-

" tion orifice means providing restricted liquid
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7.

transfer from the cylinder to the reservoir upon
relative motion of the cylinder and piston mem-
bers, means associated with said picker and said
check device to cause relative motion of said cyl-
inder and piston  members upon motion of the
picker, impact of the shuttle urging sald picker
further outwardly after the spring means has re- .
turned the picker to said intermediate shuttle -
receiving position, whereupon liquid transfer
within the check devices absorbs the energy of
the shuttle to bring the shuttle and picker to a
dead stop without rebound.

Y
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25. - In combination In & loom. lay mechanlam ,

& shuttle box, a shuttle, a picker mounted to move

~_a predetermined. distance inwardly and -out-
wardly along. said lay mechanism, power means
to move said picker inwardly to cast the shuttle,
spring means to thereafter move sald picker out--
intermediate position for recefving -

wardly to
the ghuttle in its fiight, atter the shuttle has sub-
/stantially entered the shuttle box, a hydraulic
check device for said shuttle associated with the
picker, said check device including a liquid reser-
voir, relatively movable cylinder and piston mem-
bers, and restriction orifice means providing re-

: strlcted liquid transfer from the cylinder to the -

reservoir upon relative motion of the cylinder

and piston members, means associated with said

. picker and sald. check device to cause relative

SO 9,433,704

20
Hquid transfer wlthin the check devices absorbs-

"~ the energy of the shuttls to bring the shuttle

10

1

motion of sald-cylinder and piston members upon

motion of the picker, impact of the shuttle urging
said picker further outwardly after the spring
means has returned theé picker to sald inter-
, medlate shuttle receivlnc position, whereupon

- Number _

and picker- to a, dead stop without rebound.
3 OTTO A. KOTTEMANN.
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