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- ing adjustment of a thrust bearing or the like.
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" subjected to abnormal crushing conditions which
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-pressures.
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The present invention retates in general o im-
provemerts in the -art.of supporting movable ma-
chine elements, and relates more specifically to

improvements in the construction and operation
of thrust bearings especially adapted for use in

connection with crushers or the like.

An object of the invention is to provide an im-
proved bearing structure which is capable of ef-
fectively resisting relatively high and  variable
-Another object of the invention is
to provide simple and efficient means for effect-

Still another object of the invention is to provide
improved means for protecting the elements of

2 machine against damage due to abnormal con- |
 _discharge opening of the crushing chamber € is

ditions of operation. A further object of the in-

vention is to provide an improved elastic fluid -
reaction bearing for crushers or the like, that

may be adjusted quickly and conveniently to vary

‘the relative position of cooperating crushing

members, and that functions to render the crush-
ing members relatively movable when they are

tend to cause breakage of parts. ‘These and other
ohjects and advantages will appear from the
following detail description.

Novel features of the crusher supporting and
driving structure, disclosed but not claimed here-

in, form the subject of the copending application
. of Ray C. Newhouse, Serial No. 452,864, filed May'

- 16, 1930, for Crusher.

- manner of gperating devices constructed in‘gsc-
.cordance therewith, may be had by referring to
. the drawings accompanying and forming s part

~ of this specification in which like reference char-
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A clear conception of an embodiment of the
invention and of the mode of manipulating and

i

acters designate the same or similar parts in the
several views.

Fic. 1 is 2 central vertical section through 2 |

gyratory crusher embodying the improvement.

Fig. 2 is an enlarged central vertical section

through the thrust bearing adjusting-and cush-
ioning means constituting a feature of the in-
vention. *

The gyratory crusher shown in Flg 1 by way of

illustration, comprises in general & pair of rela-
- tively movable inner. and outfer crushing mem-

bers 3, 4 normally disposed in predetermined
spaced cooperating crushing relationship to form
an annular crushing chamber 6 having a dis-
charge opening at its lower extremity; a ‘Thollow
main shaft § movably supporting the head or

.- inner member 3; g rotary eccentric T cooperating

53

with the lower extremity of the main shatt ®to

from the confined body i8.

transmitted to the piston 2{f and vice versa.

(CL 33—1@)
~ produce gymtmn of the member 8 relative to the

member &: a motor 9 for rotating the eccentrm T
at high speed; a drive shaft & directly connected
at its upper end to the motor 9 and drivingly

connected at its lower end {o the eccentric T by &
means of & drive:plate 32; upper, intermediate

and lower frames {9, 13, 2, respectively, pro-
viding supports for the various elements of the

“crusher; and suspension cables {4 associated with

the intermediate frame (3 for yleldmgly S‘up- 10
porting the crusher structure. .
The upper extremity of the main shaft 5 is fui-

crumed in & spider 1§ supported upoen the upper

frame 8 which also provides a fixed support for

the concave or outer crushing member 4. The 16
directed into the interior of the intermediate

frame {3 from which the final product is delivered
by gravity along the usual discharge chute. The
eccentric 7 is rotatably supported in a guide bear-
ing formed in the lower frame (2, and rests upon
s, thrust bearing 31 secured to: the lower extrem-

2,0

ity of the frame 2.

The crushing head or inner member & rests

- girectly upon an annulgr floating thrust ring 15 25 .

which is supported by means of a fluid suppors
comprising an annular plunger & and a con-

fined body {8 of incompressible fuid such as oil.

The gnnular plunger i6 is vertically movable bhe-
tween inner and outer walls 38, 29 respectively, 80
which form 2n anaular recess within the botton:
of which the oil body {8 is confined, and the
lower portion of which is provided with a stop

28 for supporting the member 2, shaft § and the
- movable thrust bearing elements,
‘body 8 has been removed or the pressure there-
on released.” The lower portion of the annular
. plunger {6 may furthermore be provided with

when the oil 35

suitable packing {7 for preventing escape of oil - 4

Disposed laterally adm.cent m the thrust bear-

| ing structure, is a cylinder 26 within which a dis-
- placeable piston 21 is slidably disposed. 'The oil

body (8 extends through a passage 8§ and

- through an annular chamber 44 into direct con- 4°
tact with the lower face of the piston 2i, so that

any motion imparted to the plunger 95 will be
‘The
lower face of the piston 2§ normally coacts with

- an abutment or stop member 43 formed integral 50
with the eylinder 20, and the upper face of the
~ piston 2! is exposed to a cushion 22 of elastic

fluid such as air under pressure. In order that it

- may effectively separate the oil body 18 from the .

air in the cylinder 20, the piston 21 is prov:lded 55
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~ ciated with the upper extremity thereof.

2

which. pressure may be admitted through ports
45, as shown in PFig. 2.
A pipe 23 communicating with the annula.r

& conduit 44 beneath the piston 21, serves to either
- admit oil to or to withdraw oil from the oil body
18. 'This pipe 23 may be interchangeably con-

nected with an oil supply pump 24, or with the
atmosphere through a drain cock 25, to either
increase. or decrease the quantity of oil in the
body 18. A pet-cock 21 may also be provided

for the purpose of removing air from the space

within which the oil body 18 is confined, this

air release communicating with the highest por-
tion of the oil confining space. The upper sur-
face of the pisten 21 may also be covered with a
bath.of oil in order-to prevent air from working
past the piston packings.

Associated with the top- cover of the cylinder
20, is an air admission and release pipe 26, this

pipe being provided with a gage 33 in order to.

permit establishment of a predetermined pres-
sure in the elastic fiuid.cushion 22.
top cover is also provided with a bore within
which an suxiliary piston 34 is slidably disposed.
The piston 34 is normally urged downwardly by
means of & coil spring 3% having one end engag-
ing the piston 34 and having its opposite end re-
acting against an adjustable plug 36. The plug
36 carries a vertically adjustable central guide
39 which may be raised or lowered with respect
to the plug 36 and locked into adjusted position
by means of a nut 40. Snugly fitting the bore

of the guide 39 but vertically movable therein, is

a plunger 38 having a movable contact 41 asso-

release valve 37 carried by the auxiliary piston
34 has a stem movable in alinement with the

plunger 38. 'The movable contact #f which is
carried by the plunger 38 is adapted under cer-

tain conditions which will be hereinafter de-

“scribed, to engage a fixed contact 42 carried by
the vertically adjustable guide 38. The contacts.

41, 42 control mechanism for stopping the motor

g when these contacts come into engagement
with each other. - |

‘When the crusher is operating normally; a pre-
determined pressure is established in the air

' cushion 22, sufficient to hold the piston 21 against

50

b6

65
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the abutment 43 and to maintain the oil body

18 under such pressure as will prevent the annu-

‘lar plunger 16 from moving under normal crush-

ing conditions. The main shaft 8§ is normally be-

ing gyrated.at relatively high speed by the eccen-

tric T which is driven by the motor 8 through the
drive shaft 8 and the connecting plate 32, and
material is being crushed in the chamber 6 by
virtue of this gyration of the shaft 5. Gyration
of the shatt 5 is imparted to the inner member 3

~which imparts a rapid succession of blows to the

material advancing by gravity through the

chamber 8, and the vertical crushing reaction is
taken by the thrust bearing located directly be-

neath the head or inner member 8.

~ If an abnormally hard plece of: material such B
- as & piece of steel is admitted to the crushing

chamber § between the members 3, 4, the pres-.

- sure upon the thrust bearing becomes abnormal,
thereby subjecting the fluid body {8 to abnormal

pressure which is transmitted through the pas-
sage 19 and conduit 44 to the lower face of the
piston 21. If the abnormal pressure becomes
sufficient to overcome the resistance set up by
_the elastic cushion 22, the piston- 21 moves up-

wardly thereby increadng the preeeure in the

The cylinder:

An air

9 02 1 ,895
' with cup-sheped packings 48 to the interiors of

cushion 22. If the abnormal condition continues
to prevail and to move the piston 21 upwardly,
the pressure within the cushion 22 eventually in-
creases to such an extent that the auxiliary pis-
ton 34 is moved upwardly against the resistance 5
offered by the spring 35, causing the stem of the
valve 37 which is held shut by the pressure pre-
vailing in the cushion 22, to engage the plunger
38 and to move the contact 41 into engagement
with the contact 42. This -engagement of the 10

" contacts 41, 42 causes the motor 9 to stop. If,
‘however, the pressure within the chamber 22..

continues to rise sufficiently to cause the auxil-
iary piston 34 to travel upwardly beyond a posi-
tion corresponding to closing of the contacts 4f, 15
42, then the valve 31 will be opened by the
plunger 38 and the pressure within the cushion
22 will be relieved by virtue of air escaping past
the open valve 31 to the atmosphere. If the
pressure within the cushion 22 is thus relieved, 20
this pressure must be re-established by admis-
sion of air through the connection 26 after the
abnormal condition of operation has been re-
moved. ‘The air connection 28 also serves to re-
lieve the pressure in the cushion 22 whenever 25
desired, and the weight of the inner member 3, -
shaft 5 and movable thrust bearing elements is .
supported upon the stop 28 when the air has been -

thus released from the cushion 22.

If it becomes desirable to change the spaced 30
relationship of the cooperating crushing members
to vary the size of the discharge opening asso-
ciated with the crushing chamber 6§, this may

be readily accomplished. By opening the drain

cock 25 and removing some of the oil from the 385

body {8, the inner crushing member 3 may he

lowered thereby increasing the size of the dis-
charge opening. If it is desired to decrease the
size of this discharge opening, the pump 24 may

 be operated to increase the quantily of oil in 4¢

the body 18 thereby raising the inner member 3.
An indicator such as shown at the upper end of
the . crusher shaft 5 may be provided in order
to determine the degree of adjustment of ihe
thrust bearing. It is important to remove all 45
air from direct contact with the oil body 18, and
such removal of air may be readily eflected with.
the aid of the pet-cock 21.

- From the foregoing description 1t will be ap-
parent that the present invention in fact provides 50
improved bearing structure comprising a confined
ﬂmd body, which is capable oi effectively resist-

ing relatively high and variable pressures. The
size of the discharge opening of the crushing
chamber 6 may be readily varied in a relatively 65
short period-of time, to suit any desired degree
of reduction of the material demanded by the
operator. The elastic cushion 22 provides simple
and effective means for protecting the elements

!

-of the machine against damage due to abnormal 60

conditions of operation. If the piece of abnor-
mally hard material admmted to the crushing
chamber 6 is of such size that it is capable of

passing through the discharge opening, then the

operation of the machine will not be stopped, but ¢5
the cushion 22 will function to automatically per-
mit passage of the abnormally hard piece with-

‘out damaging the structure. If the abnormally

hard piece of material is so large that it will not
pass through the discharge opening, then the yg
operation of the machine will be stopped, as here-

_ inabove described, before damage of parts results.

While the improvement is especially applicable
to machines such as crushers of various types,
it will be apparent that the novel features are j7g
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‘more generally applicable to machines of any
type which. are liable to be subjected to similar

abnormal conditions of operation, or wherein an
adjustable thrust bearing structure is® desired.
The invention has -proven to be highly siiecessful

~in commercial use in connection with gyratory
crushers, and the practicability of the principles

involved has been thoroughly demonstrated. -
It should be understood that it is not desired
to limit the invention to the exact details of

eonstruction and to the precise mode of manipu-

lating and of operating mechanisms built in ac-
cordance therewith,
within the scope of the claims may occur to per-
sons skilled in the art.

It is claimed and desired to secure by Letters

Patent:

1. In combmatwn a pair of members cooperat- |
ing to form a crushing chamber, means for caus-

ing relative movement of said members to crush
material, a liquid support for carrying one of
said members, means forming a chamber, & piston
in said chamber having one face exposed to the
liquid constituting said support and having its
opposite face exposed to a source of elastic fluid

under pressure and a stop for said piston dis-
posed to limit its movement under the mﬂuence --

of said elastic fluid.
2. In combination, inner and outer members
eooperatmg to form a crushing chamber having

o discharge opening, an eccentric for gyrating
said inner member relative to said outer member

to erush material, a fluid support for said inner

member, and & fluid cushion cooperating with

said support to permit movement of said Inner

member relative to said outer member to vary

the size of sald opening. |
- 3. In combination, inner and outer members-

cooperating to form a crushing chamber, an ec-

centric for gyrating sald inner member relative
to said outer member to crush material, a fluid
support for said inner member, and a fluid cush-

ion cooperating with said support to estabhqh a,

~ predetermined normal supportmg resmtance at

45

60

55

said support.
4, In combmatmn jnner and outer members

cooperating to form a crushing chamber, an ec-
centric for gyrating said inner member relative
to said outer member to crush material, a fluid
support for said inner member, and a fluid cush-
ion cooperating with said support to perxmt dis-
placement thereof upon attainment of an ab-

‘normal condition in said chamber.

5. In combination, inner and outer members

"'eoepera,tlng to form a crushing chamber having,

a discharge opening, an eccentric for gyrating

said inner member relative to said outer member

60

153

70

75"

%o crush material, a fluid support for said inner
member, & fluid cushion coacting with said sup-

port, and means for varying the quantity of fluid
in said support to effect vermtmn ef the sme-

of said discharge opening.

6. In combination, inner and outer members-
cooperating to form a crushing chamber having |
o, discharge opening, an eccentric for gyrating
said inner member relative to said outer member

to crush madterial, a liguid support for said inner
member, means forming & chamber, and a piston

in said chamber having one face exposed to the
liguid constituting said support and having its

opposite face exposed to a source of ele,stic ﬂuid
under pressure. |

7. In combination, inner and outer members
cooperating to form g crushing chamber having

a discharge opening, an eccentric for gyrating

for various modifications

termined value for p-ermitting said floating crush-
ing member to move and increase said discharge

a

said inner member relative to said outer member |

to crush material, a liquid support for said inner

member, means forming a chamber communicat-
ing with said support, a piston in said chamber.

“having one face exposed to the liquid constitut- 5

ing said support and having its opposite face
exposed to a source of elastic fluid under pres-

sure, and means for varyving the quantity of liquid
in said support to eﬁect va.riation of the size of

said discharge opening. = 10
8. In combination, a pair of members cooper-
ating to form a crushing chamber, means for

- causing relative movement of said members to

crush material, a liquid support for one of said .
members, means forming a chamber communi- 15
cating with said support, a piston in said cham-

~ ber having one face exposed to the liquid consti-

tuting said support and having its opposite face
exposed to a source of elastic fluid .under pres-
sure, and means operable by movement of said 20 B

| piston for stopping the movement of said member
“-moving means,

0. In combination,.inner and outer members
cooperating to form g crushing chamber having
a discharge opening, an eccentric for gyrating 26
said inner member relative to the outer member -
to crush material, a liquid support for said inner

‘member, means . forming g, chamber communi-

cating with said support, & piston in said cham- =
ber having one face exposed te the liquid con- 30
stituting said suppori and having its opposite

face exposed to & source of elastic fiuid under

pressure, and means operable by movement of
said plston to stop the movement of said eccen-

iric. Do

10. In combination, inner e,mi euter members
cooperating to form & crushing chamber, an ec-
centric for moving said inner member relative

to said outer member to crush material, a thrust

bearing for said inner member comprising a body 40

of oil, and an air cushicn cocperating with said

oil to establish g predetermined normal support-
ing resistance at said thrust bearing. |
11, In combination, inner and outer members,

an eccentric for gyrating said inner member rel- ¢5 .

ative to said outer member, a fluid support for
said.inner member, a fiuid cushion coacting with -
said support to relieve excessive thrust on said
inner member, and means for varying the quan- .

tity of fluid in said support to effect vana.tlon in 5@‘ .

the relative position of said members,

12. In combination, inner and outer members,
an eccentric for moving said inner member rela-
tive to said outer member, g thrust bearing for
said inner member comprising a body of oil, and 55
an air cushion cooperating with said body of oil

to establish a predetermined normal supportmg-

resistance at said thrust bearing.

13. In combination, a pair of relatively movable .
crushing members arranged in spaced relation so go
as to form a crushing chamber having a dis-

 charge opening, a reaction support comprising

g confined body of liguid and a piston member,
one of said crushing members floating on sald .
support so &s to normally maintain a predeter-
mined discharge opening, elastic fluid cushioned
means for normally opposing the pressure within

65

“the liguid of said support and operable In re-

sponse to a reaction thrust in excess of a prede-
70

epening, and means for varying the quantity of

liguid in said reaction support to effect a vari-
ation in the size of said discharge opening.

14. In & crusher be,ving s pair of cmsbing ‘w
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members arranged in spaced relation so as to

“form a crushing chamber having & discharge

 opening, the combination of a liquid supported

.m

ud
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thrust bearing for normally supporting one of
said members so as to maintain g predetermined

discharge opening, means for moving said one of

said crushing members relative to the other to
crush material, and means for relleving excessive
crushing reaction on said thrust—bearing com-

prising a piston member having one face in con-
. tact with the liquid in said thrust bearing and .
another face in contact with a body of elastic

fluid, and also comprising a stop member against
which said elastic fluid normally blases said pis-
ton member.

15. In a erusher havmg a pair of relatively
movable crushing members arranged in spaced
relation so as to form a crushing chamber hav-

ing a dlseharge opening, the combination of a

liquid supported thrust bearing for normally sup-
porting one of said members so as to maintain

‘8 predetermined discharge opening, means for

moving said crushing members relatively to crush
material, and means operable upon occurrence of
an excessive - crushing reaction on said thrust

 bearing to increase said discharge opening, said
last mentioned means comprising a piston mem-

ber having one face In contact with the liquid
in said thrust bearing and having another face
in contact with a body of elastic fluid normally
under greater pressure than said liquid, and also
comprising a stop member against which said
body of fluid normally biases said piston member.

16. In combination, a pair of crushing mem-

‘bers arranged to form a crushing chamber, means |
for causing one of said members to revolve rela--
tiva to the other to crush material, means for -

resisting the crushing thrust on said revolvable

" member, said last mentioned means comprising

40.

45

a body of liquid under pressure and also com-

prising a piston having a face in contact with

said body of liquid and another face in contact

with a confined body of elastic fluid under nor-

mally greater pressure than the pressure of said
liguid whereby said piston is displaceable upon
occurrence of a crushing reaction on said thrust
bearing in excess of a predetermined value to

permit a separation of said crushing members,

 ‘stop means disposed to so limit movement of said

50

tic fluid in excess of a predetermined value for.
discharging a pertlon of said body of fluid to |

8H

60

piston that greater pressure may be mamtamed
in said elastic fluid than in said liquid, and means
responsive to a pressure within said body of elas-

atmosphere.

- 17. In a crusher the combination of a crush-
- ing member, a second crushing member, means .

arranged. to normally hold said second crushing
member in spaced relation with said first men-
tioned crushing member so as to form a dis-

- charge opening therebetween, said holding means

65

70

comprising. a reaction thrust support having a
- said piston against said limiting means in oppo-

body of liquid normally under a predetermined
pressure, means for causing said second crush-

- ing member to move relative to said first men-
tioned crushing member to crush material, a fluid

cushion normally under greater pressure than
said predetermined pressure, and a displaceable

member interposed between said body of liquid

and said fluid cushion, said fluid cushion nor-
mally biasing said displaceable member to a
limiting position, whereby said second crushing

- .. member and said displaceable member are dis-

- 16

placed from their norinal positions to increase

3, 021,895

said discharge opening upon occurrence of exces-
sive crushing reactions.

18. In & crusher having a stationary crush-
ing member and a movable crushlng meniber co-
operating therewith to form a crushing chamber 5

“having a discharge opening, the combination of
~an oil support arranged to support said movable

crushing member, means forming a chamber com-
municating with said oil support, a piston slidable
in said chamber and having one face thereof ex- 10
posed to the oil of said support, an air cushion
within said chamber in contact with the opposite
face of said piston, and a stop member associated

- with said chamber, the pressure of said air cush-

ion normally being greater than the pressure of 15
said oil so that said piston is normally biased
against said stop member. |

19. In combination, a movable member nor-
mally subject to thrusts varying within permis-
sible limits, a thrust bearing device arranged to 20
support said movable' member and comprising a
body of liquid normally varying in pressure with-

in limits due to said varying thrusts, a chamber
- in communication with said body  of liquid, a-

piston within said chamber having one face sub- 25
ject to the pressure of said body of liquid, a stop
member assocliated with said chamber and a body

of elastic fluid within said chamber arranged to

‘exert a force on the opposite face of said piston

greater than the force exerted by said body of 30 |

liquid so as to normally bias said piston-into en-
gagement with said stop member,; the pressure -
of said body of elastic fluid belng SO predeter-

mined with respect to the upper limit of said
‘limits of liquid pressure that said movable mem- 35

ber is displaceable only upon occurrence of a
thrust in excess of said permissible limits.

. 20. In combination, a pair of members, means
for moving one of said members relative fo the
other, a thrust support for resisting variable 40
thrusts on said movable member, said thrust sup-
port comprising a body of liquid subject to vari-
able pressures, a fluid cushion comprising a body

- of elastic fluid normally under greater pressure

than the pressure of said body of liquid, a dis- 49
placeable element interposed between said body
of liquid and said body of fluid, said body of fluid
normally biasing said displaceable element to a
limiting position, and means for varying the nor- -
mal pressure of said body of fluid so as to vary o0
the maximum thrust said thrust squort is ca-

. pable of resisting.

21. In combination, inner and outer members
means for imparting a rotary motion to said
inner member relative to said outer member, a 99
thrust oearing device -arranged to support said
inner member, said device comprising a body of

- liquid under pressure, & displaceable piston hav-
ing one face subject to the pressure of sald liquid,

means arranged to I'mit the displacement of said 60

- piston, and resilient cushioning means compris-

ing a body of compressible fluid arranged to urge

sition to the force on said piston caused by.said
ligquid, whereby displacement of said inner mem-
ber relative to said outer member is- permitted

only when the thrust on said mner member ex- .

6o

ceeds a predetermined amount.

- 22. A crusher comprising relatively movable
crushing members, means including-a confined 70
body of liquid disposed to restrain said-crushing

- members in cooperating crushing relationship,

means including .a confined body of elastic fluid
disposed to exert pressure upon said liquid to

yieldingly urge said crushing members into el
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crushing relationship in such manner as to per-
mit relative displacement theéreof under abnor-
mal crushing conditions, means separating said
elastic fluid from said liquid, and means acting
upon said separating means to limit the move-
ment thereof under the influence of said elastic
fluid to normally relatively position said cooper-

ating crushing members in predetermined crush-

ing relationship. | | .
23. A crusher comprising relatively movabie
crushing members, means including & confined

disposed to exert pressure
vieldingly urge sajd crushing members into

erushing relationship in such manner as to per-

mit relative displacement thereof under abnor-
mal crushing conditions, means separating sald

elastic Auid from said liquid, means acting upon

said separating means to fimit the movement
thereof under the influence of said elastic fluid to
position said cooperating

ied crushing rel ationship,
and means for varying the quantity of liquid in

said crushing member

crushing members. | o o
24, A crusher comprising relatively movable
crushing members, means including & confined
body of liquid disposed to restrain said crushing
members in cooperating crushing relationship,
means including a confined body of elastic fluid

vieldingly urge said. crushing members into
crushing relationship in such manner as to per-
mit relative displacement thereof under abnor-
means separating said
elastic fluid from said liquid, means acting upon
said separating means to limit the movement

thereof under the influence of said elastic fluid to
normally relatively

position sald cooperating
crushing members in predetermined crushing re-
_ and means for changing the normal
crushing relationship of said crushing members
including means for changing the relative posi-

crushing members. !

95 A crusher comprising relatively movable
cooperating crushing members, means including
a confined body of inelastic fluid disposed to
maintain said - crushing members in normal
crushing relationship, yielding means including

- moving said crushing members toward each other

tionship, yielding means

_ supporting means to ad-
just the normal crushing relationship of said

cooperating members,

Hquid to

) 5

a confined body of elastic fluld disposed to exert
pressure on said confined body -of inelastic fluid
to tend to move said crushing menmibers toward
each other and adapted to yield to permit move-
ment apart of said crushing members under ab- &

" normal crushing conditions, means separating

caid elastic fluid from said inelastic fluid, and
means acting on said fluid separating means for
limiting the movement of said yielding means in
10
to position said crushing members normally in
predetermined spaced relationship. o
28. Appraratus comprising relatively movable
cooperating: members, MEeans including a con-
fined body of inelastic fluid ‘disposed to main-
tain said members in normal cooperating rela-
including & confined
body of elastic fluld disposed to exert pressure

15

upon salid confined body of inelastic fluid to tend

to.cause relative movement of said members in 20
one direction and adapted to yield to permit
relative movement thereof in another direction
under abnormal conditions, means separating

‘eaid elastic fluid from said inelastic fluid, and

means acting on said fluld separating means for 26
limiting the movement of said yielding means
under the influence of sald elastic fluid to there-
by position said cooperating members normally
in predetermined spaced relationship. S
97. Apparatus comprising relatively movable 30
means including a con- |
fined body of inelastic fluid disposed to main-
tain said members in normal cooperating rela-
tionship, yielding means including & confined
body of elastic fluid disposed to exert pressurc 35

upon said confined body of inelastic fluid to tend = =

to cause relative movement of said members in
one direction and adapted to yield to permit reta- -
tive movement thereof in another dire ction under
abnormal conditions, means separating said elas- 40
tic fluild from said inelastic fluid, means acting
on said fluid separating means for limiting the
movement of said yielding means under the in-.
fluence of said elastic fiuid to thereby position.
said cooperating members normally in predeter- 45
mined spaced relationship, and means for chang-
ing the normsl spaced relationship of said coop-
erating members including means to change the
position of said fluid separating means rel ative to
one of said cooperating members. -

RAY C. NEWHOUSE. -
ROBERT E. STOLL.
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