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~ This invention relates to means for cush-
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'FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT.

STOP DEVICE.,

- Specification of Letters Patent.  Patented May 23, 1911.
‘Application filed December 20, 1900, Serial No. 40,573. R

To all whom it may concern: o
Be 1t known that I, Fraxcis H. RicEARDS,

a citizen of the United States, residing at

Hartford, in the county of Hartford and

State of Connecticut, have invented certain
new and useful Improvements in Stop De-

vices, of which the following is a specifica-

1oning the force of the blow of a moving
part of a mechanism when its motion is

changed or it is brought to rest, and has for

an object the furnishing of an improved

‘construction whereby the condition of mo-

tion of the moving part or parts may be

- altered with a minimum shock and the parts

brought together with a minimum noise.
This result 1s attained according to the pres-

~ent invention by combining, with the mov-
ing member or parts and the part which co-.
- operates therewith to effect a change in mo-

tion, devices in the nature of dash-pots,

‘which, according to one feature of the in-

 vention, are so disposed with relation to

25

each other as to co6perate one with another.-
~ Means for this purpose, and which embody

- the features of the present invention, will be

30

35

. and abutment as brought together in their

described in the following specification with

the aid of the accompanying drawing, in
which— - T _ T
Figure 1 is an axial or longitudinal sec--

tion through a stop collar and its abutment
constructed and cooperating according to my

- present 1mprovements, and shows the same

in a position separated one from the other.
Fig. 2 1s a similar view, but shows the collar

- closest relation. Fig. 3 is a similar view

40

trate various successive stages of the actual

45

50
. embodiment of the invention, the latter is
- shown applied to a relatively fixed abut-

and shows the parts in a position in which
Figs. 4, 5, and 6 are similar views and illus-

coactlon between the parts. Fig. 7 is a face
view of the abutment set forth in the pre-

vious figures, and Fig. 8 is a similar view

ot the collar.

Similar characters of reference designate
corresponding parts in all the figures. -
For the purpose of the present illustra-

tion and description, and for exhibiting an

~ ment 2 here having the form of a sleeve, and
_ constituting a bearing for the shaft 8, which

b5 has a longitudinal sliding movement there-

[ —

, in. The shaft 3 may also have a revolvingf-

movement erther continuous or intermittent.
as required in any particular case. To this
shaft 3 is affixed a stop collar 4 whose radial
face, in conjunction with the adjacent ra-

dial face of the lateral extension 5 of the

abutment 2, constitutes the stop faces for ar-
resting the longitudinal movement of the

| shaft 3.

To minimize the shock and mnoise natu-

' UNITED STATES PATENT OFFICE.
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rally incident to the prompt stopping of the

longitudinally moving shaft and parts car-
ried thereby, these stop-faces are provided
with a device or series of devices analo-
gous to dash-pots which preferably are de-

signed to be successively brought into ac-

tion with the result of gradually increasing

tion. These dash-pot devices may consist of

‘plungers or pistons upon one face, which
‘are adapted to enter corresponding cylin-

ders on the opposite face, and they may be
disposed in suitable groups on their respec-
tive faces, and are of suitable character.
They will furthermore be so related accord-
ing to one feature of the present invention
as to be brought into action gradually and

70.

the force opposing such longitudinal mo-

75

- 80

progressively, thereby bringing the moving

parts to rest 1n the smoothest manner.
~The plungers or pistons may be located

‘upon one side of the shaft 3, or they may be

disposed upon more than one side, and are

adapted to fit Into their respective cylinders,
freely but closely, the closeness depending

somewhat upon the pressures which are to
be brought to bear, so that the flow of the
fluid 1n the cylinder past the entering pis-

ton may not be cut off entirely but merely
| % restricted or throttled. o
they first begin to coact one with the other. |

In the present instance, and more espe-

with respect to the longitudinal moving

‘shaft or bar 3, the plungers and cylinders
are disposed symmetrically around the shaft.

The plungers or pistons may be conveniently

‘| made in the form of ribs preferably annular
‘to form rings concentric to the shaft 3 but

85

90

.
“cially for the purpose of balancing the force

100 -

separated by grooves or channels which form

cylinders for the ring-like plungers or pis-
tons on the opposite face. And the pistons
and cylinders may in practice be made as

105

illustrated and have parallel sides, that is

‘haying their perimeters parallel with the

ax1s of the shaft.

..Referring to collar 4, fOlli‘ such rings" are 110'
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shown, an inner ring 6, an outer ring 7, and
intermediate rings S and 9, all of which are
adapted to enter corresponding annular
channels in the face of the lateral extension
5 of the abutment 2. Of course, a greater

- or lesser number of these rings may be pro-

vided upon the collar 4 as theueht desirable.
For the purpose of bringing these ring-like

plungers or pistons 6, i 8, and 9 Suceeqswely
into action for the purpoee specified, and 1n
this aspect they may be regarded as forming
a single dash-pot, they may be macde of vary-
ng he10ht if the outer edges of the rings
formed by the channels n the abutment all
lie substantially in the same plane as shown
with such height progressively increasing
from outward radially inward.

Disposed and related as shown and de-
scribed, upon the approach of the collar 4
su'ﬁelently near to the abutment to coact
therewith the first ring to enter 1its corre-
sponding channel or eyhnder will be ring
6, see Fig. 3. The movement of this ring
toward the bottom of its channel dlsplacee
the fluid therein, which fluid 1n some 1in-
stances will be lubricant, preferably oul.
The movement of the ring will cause this
Awid to flow outwardly threueh the re-
stricted clearance space between The side of
the entering ring and the channel. Ring 9

will (:111111:10 thle time act as a deﬂeetm to

direct the flow of the fluid in the direction
of the next channel, which 1s the one adapted
to receive the ring 9, see the arrow 1n Kig. 3.
This action will continue until this latter
ring 9 has entered its proper channel. The
fluid now displaced by ring 6 will pass

through the clearance space between the ring
9 and the side of itg channel to supply or
increase the pressure of the fluid therein.
(See Fig. 4). This action will progress out-
wardly until all the rings are brought into
concurrent action, (see FlﬂS 5 and 6,) un-
der which conchtlons the ﬂmd displaced
from any channel 1s compelled to pass suc-
cessively through all the remaining chan-
nels beyond it. Tt is manifest, therefore
that from the commencement of the action
up to the time that all the rings are brought
into play, the resistance to lenmtudmel
movement 1s an 1ncreasing resistance as each
ring enters its respective ehannel avgment-

Ing “with a nearer and nearer approaeh  of the

collar 4 to the abutment 2, and even after
all the rings are brought into action this
resistance increases, since the length of the
tortuous restricted passage traversed by the
fluid is increased by the closer and closer ap-
proach of the several rings to the bottoms of
their respective ehfmnels Motion 1s there-
fore checked by an 1ncreasing resistance op-
posed to such motion, and  the parts are
brought to rest gmdual-y with little or no
shock, and practically without noise.

In practice, the amount of clearance space

992,804

between the rings or plungers and their sev-
eral channels or eyhndels that 1s to say, the
amount of their freedom of movement, will
be regulated by the weight of the parts to be
brouc Tt to rest, their velocity, the nature of
the fluid used in the device, and the various
forces to be controlled. Preferably, also, a
uniform bearing of one part upon the other
when the parts have been brought to rest
will also exist; that 1s, in the pl"esent 1n-
stance the sever: ral rings 6, 7, §, and 9 upon
the collar 4, or the rings formed on the abut-
ment by the channels therein, will all bear
shightly against the several sur “faces opposed
to their radial edges.

Hewnﬂ described my invention, I claim—

A dash- -pot comprising a p: umhty of
Sueceeswely operative sets of plungers and
corresponding cylinders, said sets bemﬂ dis-
posed ad]aeent to each other, whereby the
fluid 1s displaced from one cylmder into
another.

2. A dash-pot comprising a plurality ot
sets of plungers and eerwspendmo cylin-
ders, sald sets being disposed adjacent to
ench other and art anged to maugurate their
action 1n sequence, Whereb}f the fluid is dis-
placed from one cylinder into another.

3. A dash-pot comprising a plurality of
plungers or pistons of varymng length or
height and corresponding cylinders, one cyl-
inder being placed to receive a fluid dis-
Jlaeed from an adjacent cylinder.

4. A dash-pot comprising a plurality ot
successively operative sets of plungers and
cylinders, each set embodying a continuous
substantially parallel sided rib, and a corre-
Spondnw channel.

5. A dash-pot comprising a plurality of
successively operative sets of plungers and
cylinders, each set embodying a continuous
rib and a corresponding channel, and the
several sets being dlSpoeed ed]‘went to each
other, whereby the fluid is displaced from
one cylinder into another.

6. A dash-pot comprising a plurality of
successively operative eeneentrleell dis-

.pesed sets of plungers and eyhnders, each

set, embodying a ring and a corresponding
eylmder, and the several sets being disposed
adjacent to each other whereby the flnid is
progressively displaced from one cylinder
into another.

7. The combination with a lono'ltudmally
movable shaft, of a bearing therefor, a col-
lar attached to the shaft and pmmded with
a series of concentric ribs and intervening
channels, and an abutment fixed to said
bearing and provided with a series of con-
centric ribs substantially equal in width to
and
in the collar and intervening channels sub-
stantially equal 1n width to and adapted to
cobperate with the ribs extending from the
collar,

adapted to cooperate with the channels
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8 The combination with a 1011g'itudinally'

- movable shaft, of a bearing therefor, a col-

10

- collar.

~ lar attached to the shaft and provided with
-a series of concentric ribs decreasing in

15

lar attached to the shaft and provided with -

a serles of concentric ribs and intervening
channels, and an abutment fixed to said

“bearing and provided with a series of con-

centric ribs adapted to successively codper-
ate with the channels in the collar and 11 -

- tervening channels adapted to successively

cooperate with the ribs extending fronithg
9. The combination with a longitudinalljf
movable shaft, of a bearing therefor, a col-

height as their distance from the shaft 1n-
creases and with intervening channels, and
an abutment fixed to said bearing and pro-

- vided with a series of concentric Tibs

20

95

30

40

adapted to coGperate with the channels in
the collar and with intervening channels

of decreasing depth as their distance from
the shaft increases, the channels being

adapted to codperate with the ribs extend-
ing from the collar. = -
- 10. The combination of a plurality of

concentrically disposed cylinders, a series of

mating pistons, means for closing the series
at the center, the outer side of the series

‘being exposed, and the pistons arranged to
~act 1n sequential order commencing adjacent
~ to the closed side for successively closing the
1nner sides of the cylinders while the outer

85

sides remain exposed. ._
L1. The combination with a body pro-
vided with a series of concentric ribs and

intervening channels, another body provided
with a series of concentric ribs adapted to |
successively codperate with the channels in |
first body, and intervening ribs adapted to |

successively coOperate with said tormer ribs,

- the exit from one side of the channel to be

8

- first engagedbeing more restricted than the

exit from the channel last to be engaged.
12, The ~combination with a movable

series of concentric ribs decreasing in height
as the distance from the closed side in-

channels in the movable body and with in-
tervening channels of decreasing depth as
their distance from the closed side increases,
the -channels being adapted to codperate

with the ribs extending from the movable

body, _
13. The combination with a member hav-

ing a plurality of concentrically disposed
~cylinders and pistons, of a member coSper-

ative therewith having a plurality of matin

cylinders and pistons and these being lo-
cated 1n such position one relative to the
other that

they will progressively become
operative. R D
- 14. The combination with a pair of mem-

bers each provided with a plurality of cyl-
inders and a plurality of pistons, these be-
Ing so arranged that cylinders will progres-

sively become active alternately from the

respective members, . _ - o
15. The combination with a shaft, of a

bearing therefor, a collar carried by the

~shaft, and a plurality of pistons and a plu-

45
‘body and a fixed body being open respec-
tively at one side and closed at the other,
the movable body being provided with a

- 50
creases and Intervening channels, the fixed
body being provided with a series of con-
- centric ribs adapted to codperate with the

0O

60

65

70

75

rality of cylinders carried by each of these
and adapted for progressively becoming ac-

tive from alternate sides. _ _
- FRANCIS H. RICHARDS.
Witnesses: . -
- Frep. J. Dorz,
- C. E. Voss.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
B Washington, D, €.” - - | | | |



	Drawings
	Front Page
	Specification
	Claims

