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1

This invention relates to surgical operating
tables.

Surgical operating tables as now made are pro-
vided with a plurality of sections such as the
head, back, seat and leg sections, which can be
adjusted to various positions depending upon the
operation to be performed. These adjustments
are made by manual manipulation and actuation
by the anesthetist or nurse. If the adjustments
are made by a nurse an extra nurse is required
since the nurse assisting the surgeon must not
contaminate the instruments and for this reason
could not operate a hand wheel or otherwise
manually manipulate the operative connections
for the desired adjustments. Furthermore, any
such activity on her part would divert her from
her primary duties of assisting the surgcon. If
the adjustments are made by the anesthetist, her
attention is diverted from her primary duty of
watching the patient.

This invention has for its salient object to
simplify the operating table adjustments and to
eliminate manual manipulation of the table ad-
Jjusting mechanism.

Another object of the invention is to provide

fluid operated mechanism for moving the table
sections and simple control mechanism whereby
the table and table sections can be raised, lowered,
or tilted, as desired.
. Another object of the invention is to provide
fluid operated mechanism for selectively adjust-
ing the table sections of an operating table and
control mechanism whereby a plurality of sec-
tions can be simultaneously adjusted in either
direction by one setting of the selector valve and
the proper setting of the control valve.

Further objects of the invention will appear
from the following specification taken in connec-
tion with the drawings which form a part of this
application, and in which

Fig. 1 is a side elevation of an operating table
having adjusting and conirol mechanism con-
structed in accordance with the invention;

Fig. 2 is a top plan view of the table shown in
Fig. 1;

Fig. 3 is a plan view, partly in section, taken
substantially on line 3—3 of Fig. 1, looking in
the direction of the arrows;

Fig. 4 is a vertical sectional elevation taken
substantially on line 4—4 of Fig. 1, looking in the
direction of the arrows;

Fig. 5 is a sectional elevation on an enlarged
scale taken substantially on line 5—5 of Fig. 3,
looking in the direction of the arrows;

‘Fig. 6 is a sectional elevation taken substan-
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2
tially on line 6—6 of Fig. 5, looking in the direc-
tion of the arrows; ‘

Fig. T is a sectional elevation taken substan-
tially on line T—T of Fig. 5, looking in the direc-
tion of the arrows;

Fig. 8 is an elevational view, partly in section,
taken substantially on line 8—8 of Fig. 5, look-
ing in the direction of the arrows;

- Fig. 9 is.an elevational view taken at right
angles to Fig. 8, looking toward the left in sdid
figure; ‘

Fig. 10 is a vertical sectional elevation of the
selective control mecahhnism taken substantially
on line 16—I0 of Fig. 5, looking in the direction
of the arrows;

Fig, 11 is a diagrammatic view illustrating the
control cylinders for the different parts of the
operating table, connections thereto, contreél
mechanism therefor and, diagrammatically, the
circuits involved in the control system;

Fig. 12 is a diagrammatic view illustrating the
tilting adjustment of the table accomplished by
the selector valve settings and cylinder conrnec-
tions shown in Figs. 6,7 and 11;

Fig. 13 is a diagrammatic view showing the
selector valve settings and cylinder ‘connections
for the Mayo kidney table adjustment shown in
Fig, 14;

Fig. 14 is a diagrammatic view showing ‘the
table adjusted for the Mayo kidney operation;

Fig. 15 is a diagrammatic view showing the
seléctor valve settings and cylinder connections
for - the ‘Trendelenburg positions of the table
shown in Fig. 16; and ‘

Fig. 16 shows the table adjusted to Trendelen-
burg position. :

The invention briefly described consists of ‘an
operating table comprising a plurality of relative-
ly adjustable, pivoted sections, including the head,
back, kidney bridge, seat and leg sections. The
sections, with the ‘exception-of the head, have
connected thereto cylinders and pistons which
are so constructed and arranged that the ad-
mission of fluid to one end -of the cylinder and
the exhaust of the fluid from the other end wiil
cause the section to be raised or lowered about
its pivot, as the case may be. ‘Furthermore, cyl-
inders are connected to'raise or lower the operat-
ing table and to tilt the table about an axis lon-
gitudinally thereof. - Cylinders are-also provided
for the kidney bridge whereby this bridge can be
raised or lowered; as desired, and flocr jacks are
provided to-support the operating table -and to
raise the table fromthe casters.

Selective ¢ontrol mechanism is provided where-
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by the setting of a dial or indicator will deter-
mine the part to be adjusted and a second con-
trol valve is provided for determining the direc-
tion of the adjustment to be made, that is,
whether a part is to be swung or adjusted up-
wardly or downwardly. Thus by two simple dial
or indicator adjustments the desired adjustments
of the operating table sections is accomphshed
without any manual manipulation or operation
of the adjusting mechanism, such as the opera-
tion of the cranks, hand wheels, etec. The selec-
tor valve and the connections tothe cylinders are
so arranged that a plurality of sections can be
adjusted simultaneously and in either dlrectlon

Further details of the invention will a
from the following spemﬁcatlon o

In the particular embodlment of the invention
illustrated, the operating table is supported on

a wheeled truck or base having a platform 20

provided with end flanges 21 beneath which aré
dlsposed casters 22. °

‘In order to fix and firmly hol_d the operating
table in the desired position aft it has been
Wheeled on the casters to the desmed locatlon
four floor jacks 23 are prov1ded these Jacks
being disposed as llustrated at the four ‘corners
of the wheel “truck “or platrorm 28 For con-
venience in the diagr ammatlc 1llustrat10n in Flg
11, the floor jack cyhndels are desxgnated TIC.

Each of the floor jacks comprises a floor jack

cylinder 25 having conduits 26 and 27" for con-
ducting the pressure fluid to or from the ‘eylin-
der, depending on the opera.tlon to he performed
by the fioor Jack plunger or plston rod 28, 'If
the jacks are to be lowered, condult 26 is con-
nected to the pressure line and condult 2718 con-
nected to the exhaust lme or return ling'in a
manner hereinafter descrlbed If the Jacks are
to be raised, the connectlons are 1eversed and
conduit 27 is connected to the pressure hne and
conduit 2§ to the return 11ne These connectmns
are all controlled by the selector control Whlch
can be set to connect the floor- jack’ cylmders in
the circuit and operate the jacks either upwardly
or downwardly, as desired. These deta1ls w111 bé
described later in the spec1ﬁcat10n B

The platform or base 28 supports a casing 30
Whlch houses a motor M to which is connected
a pump P. A power line 3{ is connected through
a’ switch 32 to the motor feed lme 33,

A second casing 34 is also supported on the
platform or base 20 at the other end theredf and
casing 34 has a partltlon 38 below WhICh is'a
reservoir R which houses a select01 valve ca.slng
36 and a control valve casmg 3? “the constructxon
and ‘operation of which’ W111 be heremaftel
described.

‘Intermediate the casings 30 and 34. there is
supported on the base’ or platform 29 a cyhndmcal
pedestal or support 4@ on whlch ig mounted a
cylindrical cap or casmg Al whlch suppor the
operating table On the upper end of the cyhn-
drical casing &1 are formed 2 palr of upwardly
extending lugs 42 and 43 to wh1ch is p1voted at
44 a transverse frame 4§. At the ends of the
frame 45 are upwardly extendlng brackets or lugs
4% and &7 through whlch extends a rod 48 The
frame 45 also has extendmg upwardly lnter—
mediate its ends, a lug 49 alined with the lugs
46 and 41 and through whlch the rod 48 also
extends

- The operating table comprises a back section
58, a seat section 16, a leg sectlon 95] a kldney
bridge section 100, and a head sectlon iIO

The table is Vertlcally adJusted as a umt by
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4
means of hydraulic mechanism including a eylins
der | which is mounted in the casing 49 and ex-
tends upwardly into the casing or cap 4i. A
piston is mounted in the cylinder 1 and is con-
nected to a piston rod 2 which extends down-
wardly from the upper surface of the cylindrical
casing or cap 4. Fluid for controlling the op-
eratmn of the plston is admltted to the eylinder
[ through conduits 3 or 4, conduit 4 being located
at the blank or bottom end thereof. As pressure
fluid is admitted through the conduit 4, the rod
2. will move out of the cylinder { and raise the
During this movement the Auid will be
exhausted from or pass out of the cylinder
through the conduit 8. The reverse movement
is accomphshed by connecting the conduits 3 and
4 respectively to the pressure and exhaust con-

duits “in ‘the hydraulic system.

In addition to the vertical adjustment of the
table, hydraulic mechanism is provided for tilting
the table about the pivot 4. This is agcom-
plished by ‘hydraulic mechanism 1nclud1

cylinder §9 which is mounted on. g pivob {1
a bracket 12 fixed to the casmg 41 and g plston
within the cyllndel having a plston rod i3 p1
at {£ to a bracket {5 secured to the flame mem-
ber 45. Condults 16 and 17 commumcate w1th
the rod end and blank end of the cylinder IU
and the passage of the pressure ﬂuld into the
cylinder through the conduit 16 will shorten the
piston rod and tilt the table downwardly to the
right, viewing Fig. 4. During this movement the
conduit 17 is connected to the return 51de of the
system. When the connectlons are revers 3
piston rod will be for ced out of the cylinder, t11t-
ing the frfame 45 and table in an anti- clockwlse
direction about the plvot a4, thus ralsmg the r1ght
hand side and lowering the left ha,nd sxde of the
table, viewing Fig. 4. )

The vertical movement control cylinder 1 is
designated in a dlagrammatm showmg inFig. 11
as Ta. C a.nd. the cyhnder 18 for controlhng the
tilting movement is de51gnated on the same fig 1e
ag Ti. C. 'The passage oOf the pressme ﬂLU.d is
centrolled by a selector valve and cont1 ol valve
in a manner heremafter described.,

The back section’ 59 is p1voted on the rod 48
by Iugs 51 and 52. ‘

The seat section 19 is pivoted on the rod 48
by lugs 71 and 12.

The leg sectlon 80 is pivoted to the outer
end of the seat section 70 by pwot bous 13 and
74 which extend thlouch lugs” 15 and 18 on. the
seat section 1{3 and ]ugs si and 9" on the ‘eg sec-
txOl’l 99,

The head section 118 is connected to the back
section §9 in any sultable manner, as by brackets
or posts 111 which can be adjustably mounted on
the’ back sectlon

Kidney bridge. section.

The kidney bridge section (83 seals in a recess
in the back section 50 when not ln use bug can be,
vertically raised, by means of hydlauhcally 'o r-‘
ated théchanism, mcludlnfr cylindefs ‘104,

182 carried by the back section 58 and e*;tendmg
be‘ow said section. Tne k1dney br!dge 160 is
mounted on the upper. ends of p:tston rods or.
plunger rods 163 hav1rg on the lower ends p1s- )
tons chsposed in the cylmaers !OI and 102. “The

pressyre fluid is conaucted to and £1 om the cyhn-
ders through conduits. IM ﬂeo and (66, "107.
Conduits {94 angd ’!38 are, comlected to. the blank
ends of the cyh ders and condults 195, and 101
are eonnected to the rod ends thereof If the




2,520,455

kidney bridge is to be elevated the selector valve
for the conirol valve is adjusted to permit pres-
sure fluid to the blank or bottom ends of ;the
cylinders 101 and {02, whereupon the piston rods
will be forced upwardly in the cylinders, thus
elevating the kidney bridge. ‘The control mech-
anism whereby this adjustment is made will be
hereinafter described. The cylinders for con-
trolling the position of the kidney bridge are des-
ignated in the diagrammatic view -in Fig. 11.as
KBC.
Buack section

The back section 50, as above described, is
pivoted on the rod 48. The position of adjust-
ment of the back section can be varied at will and
to accomplish this two cylinders and piston rods
are mounted below the back section. The eyl-
inders indicated at 53 and 54 are mounted on
pivots 558 in brackets 56. The piston rods 57 are
pivoted at 58 in lugs 59 formed on the frame mem-
ber 45.

'THe cylinders 53 and 54 have connected thereto
at the blank end and at the rod end respectively,
conduits 68 and 61 and conduits 62 and 63. ‘When
the rods 571 are to be moved into the cylinders
53 and 54 and-thus the back section 50 is to be
tilted downwardly on the axis of the rod 48, pres-
sure fluid is admitted to the cylinders 53 and 54
through the conduits 62 and 63. When the back
section is to be swung upwardly about the axis of
the rod 48, the pressure fluid is admitted to the
blank ends of the cylinders 53 and 54 through the
conduits 60 and 61, thus causing the piston rods
57 to move out of the cylinders. The control
mechanism by means of which the adjustment
of the back section is controlled will be herein-
after described. The cylinders for controlling
the position of the back section are designated
in the diagrammatic view in Fig. 11 as BC.

Seat section

The seat section 10, as. above explained, is
also pivoted on the rod 48. This section is ad-
justed hydraulically by means of hydraulic cyl-
inders 71 and 78 which are. pivoted at 79 in
brackets 80 which are secured to the under.sur-
face of the seat section 710. Plunger rods‘or piston
rods 82 are pivoted at 83 in lugs carried by the
frame member 45,

The cylinders 1T and 18 are provided with
conduits 84 and 85 at the blank ends thereof and

with conduits ‘86 and 87 at the rod ends thereof:

by means of which the pressure fluid can be ad-
mitted to one end or the other end of the cylin-
ders as desired, to effect the actuation of the
piston rod into or out of the cylinder, thus caus-
ing the seat section fto be lowered or raised,
as desired. For instance, if the conduits 86 and
871 are connected to the pressure fluid, the rods
82 move into the cylinders and lower the seat sec-
tion about the axis of the rod 48. On the other
hand, when the fluid is admitted through the
conduits 84 and 85, the piston rods are forced
out of the cylinders, thus raising the seat sec-
tion about the axis of the rod 48. The operation
of the piston rods and the passage of the pres-
sure fluid into or out of the cylinders is controlied
by a selector valve and a control valve in & man-

ner hereinafter described.. For convenience of

reference on the diagrammatic view in Fig. 11,
the cylinder for controlling the seat section is
designated SC.

‘Leg section

The leg section 90 is pivoted on the pivot bolts
13-and 14 to the outer end of the seat seetion: 10,
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as ‘above explained. -The movement of this- leg
section is accomplished by means of an hydrauli¢
cylinder 93 which is pivoted at 94 in brackets 95
secured to and depending from the leg section 90,
Conduits 96 and 97 control the passage of the
pressure fluid into or out of the cylinder 93 and
thus confrol the operation of the piston rod 98
which is pivoted to a bracket 99 secured to and
depending from.the seat section 70. -As pressure
fluid is passed into. the cylinder 83 through the
conduit 97, the piston rod will be forced into the
cylinder, thus lowering the leg section 90 about
the axis of the pivot bolts 13 and 74. During
this movement the fluid in the cylinder is ex-
hausted through the conduit 96. When the leg
section is to be raised, fluid is admitted through
the conduit 96 and is removed from the cylinder
through the conduit 91. For convenience of ref-
erence on the diagrammatic view in Fig. 11, the
leg: section. cylinder is designated LC.

Hydraulic control mechanism

The control mechanism for controlling the
circulation of the pressure fluid to accomplish
the adjustments of the various sections of the
operating table. includes the selector valve 36
and the confrol valve 31 which, as hereinbefore

stated, are disposed in the housing 34.

Conirol valve

The control valve 37 is illustrated in section
in Fig. 8. This valve comprises a valve casing
{15 which is stationary and a valve 116 which
seats on a valve seat {17 in the casing 115 and
is rotatable thereon to control the passage of
fluid therethrough. The rotatable valve 116 has
conduits 118 and-119 through which fluid is con-
ducted and the valve casing has valve ports 122,
123, 124 and 125 (Fig. 11) which are dlsposed
90° apart and radially of the axis of rotation of
the valve 116.

Reservoir R discharges through a conduit 130
to a filter F which communicates through con-
duit 13{ with the intake of pump P (Fig. 11).
The -pump  delivers the fluid under pressure
through conduit 132 and through pressure relief
valve PRV to conduit {33 which is connected to
port 124 of the control valve 37.  The pressure
relief valve PRV has a relief conduit 135 com-
municating with reservoir R.

If, as shown in Fig: 7 and as hereinafter ex-
plained, the pressure line is connected by the
lower half of the selector valve to the blank end
of the cylinder; the rod end thereof is connected
by the upper half of the selector valve to the re-
turn - line ‘134 which communicates' with the
valve conduit 118 and port 122, The port 122
diseharges into the reservoir.

In the diagrammatic showing in Fig. 11 an
imaginary conduit 122z has been shown in dot-
ted lines to indicate that the return fluid passes
from port 122 to the reservoir R. ‘
" The control valve rotor 116 is mounted on the
lower end of a spindle- {40 which is rotatably
mounted in a casing (41 (Fig. 8). The valve
{16 is maintained in proper seating condition on
the valve seat {17 by means of a spring 142 which"
seats against a shoulder 143 in the casing 14|
andagainst the top of the valve 1186,

On the Upper end of the spindle 140 is mount-
ed a sleeve (44 which is fixed to the spindle and
has secured thereto one end of a cable 145.and
one end of a cable 146.  These cables are wound
around the sleeve 144 in opposite directions.’ In
other words, one is wound clockwise and the
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other counterclockwise. The cables 148 and (46
extend through & tubular casing H4T and are-con-.
nected: at their  opposite- ends to -z sleeve (48
which- is-fixed to a vertical spindle or shaft (49
The ends of the cables:secured to-the sleeve 148
are- also- oppositely: wound: in the- same manner
as that above deseribed.

The: shaft 149 is rotatably mounted in suit-
able bearings in. a vertieal tubular casing- 150

and on: the upper end of the shaft iy secured a 1

handle {5f having a peinter 152 In-Fig. 3 the
pointer 152 registers with. a- neutral index mark
153 and to the right and left of this mark; view-
ing Fig. 3, are.two-positions indicated at (54 and
£55. The adjustment of the pointer 152 to
register with 55 position conneets the pressure
line to the blank ends of the eylinders, whereby
the-raising of certain of the seetions-is accoin~
plished. This setting also causes the floor jacks
to be lowered when- the selector valve is set for
this adjustment and when the selector valve is
set for table tilting adjustment, as in Fig. 7, the
table will be tilted down. at the left and up at
the right, viewing: Fig. 12. When. the peointer.
is. swung to register with the position. indiecated
at {84, or, as. shown in Big. €, the pressure lins wiil
be connected to the rod. ends: of the-cylinders,
thereby lowering the various parts operated by
the eylinders.

Selector valve

‘This valve is llustrated in Figs, 3,6, 7 and . 16:
The valve comprises a valve-casing (60 having
g conical valve seat i6i and a rotatable valve

162 which is mounted on the bottom of a spindle -

163 rotatably mounted in a ecasing (64. The
valve is held in seating relation by-a. spring. 165
which seats against a shoulder- 166 angd is gis-
posed in a recess 187 formed in-the valve 62,

' The spindle 183 is rotated by mechanism: ex-. 4

actly similar to that shown in Fig. 8 for the
gpindle- (48 and, therefore, it has- not. been
deemed. necessary to illustrate  this operating
mechanism in detail. The cables for operating

the spindle #83 extend through a tubular easing “<

1168 -to a vertically disposed tubular. easing 169
having an operating shaft: therein- similay: to.
the shaft 149 and provided on its upper end with
a_handle 19 having a pointer (T1.. The dial
for the selector .valve has nine positions desig--
nated. thereon which are indicated in Fig: 3 as
A,B,C,D,E,F, G, Hand J. , ,

In .crder to non-positively hold the valve 182-
in adjusted position, the upper surface -of the

valve is provided with indentations 172 which. *
are peripherally disposed and correspongd to the-

positions indicated on the selector valve dial:
'The casing 164 has a flange 113 having a vertical
bore or opening 174 in which is disposed a spring
115 which bears on a ball 118 which. is-adapted
to. seat in the selected indentation 172,

The selector valve easing. {68:is provided with
two sets of ports disposed. one above the other
and.the valve (62 is provided with two sets-of
conduits. adapted respectively to register: with:
the two -sets of ports. The sections in Figs. 6
and 7 are taken respectively- through the upper.
and lower sets of ports-in. the .seleetor valve,
as indicated by the section lines-on Pig. 5.. The
lower ports shown in Fig. 7 are conneeted to-the
blank. ends of the cylinders in a-manner de-

seribed below. The upper ports, illustrated- in-

Fig..6, are, with one exception hereinafter neted,
connected to the rod ends of the cylinders. - With

the-adjustment-of the control valve 31T illustrated
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in-Fig. 6; the pressure conduit {24 communicates
through: eonduit {19 with conduit 123 which: con-
ducts the pressure flui@ through conduit 134 to a
conduit- 180 in- the casing of the valve 162. The
conduit 80 -leads to- a. chamber 81 formed in
the-lower-end of the-casing: {684 -and communi=
cating: with-the- recess- (6T

The’ pressure fluid is returned through  the
conduit- 25, valve-cenduit HS \pom 22, and to
the-reservoir:R.

The upper end of the valve casing (66 has ten:
ports therein designated 201, 202, 203, 204, 205,
206, 201,; 268, 209-and-210.

. The lower portion. of the valve casing. has &
corresponding . series and similarly located,. dis-
posed. ports which. are: designated 211, 212, 213;
214,215, 216, 217, 218, 219 and 220.

. In order to conduct the fiuid to and from. the
various ports the valve 162:is-provided with con-
duits: disposed. in. the planes of the two. sets-of
ports shown in Figs. 6 and 7. The upper portion
of the-valve. 162 has conduits- X and. Y which
communicate at their inner ends with the.cham-
ber formed: by: the: recess 167 and: at their outer.
ends.are adapted to communicate with the ports
in the easing #84. It will be noted that the con-
duits: X and: Y are-angularly disposed relative to
each other and. the outer ends of these conduits
atre: so. spaced that they can. be placed: in. com-
munication  with: perts cemmunicaiing with the
cylinders for adjusting two. different sections. of
the opersting:table. - For instance, as. shown in
Fig, 13, the conduits X and Y are disposed in
communication with ports. 204:-and 2863 which are

5. connected respectively in.the manner hereinafter

described: to. the rod-ends of the back cylinders.
and: the rod ends of the seat eylinders. This con-
nection is made to.adjust the table for the Mayo
kidney -position in-which: both ends of the table

. extend downwardly from the center thereof. In

the same plane as the eonduits X and Y, but at
the opposite side of the valve 182, the valve rotor
is;recessed; as-shown at 7, for a.purpose herein’-*
after described. .

The valve or:valve rotor 162 has also formed
therein in the plane:of the:ports i1 to:220:shown:
in-Fig. 7,.a.pair of conduits X’ and: ¥’ which:cor:-
respond t0.and.are alined with: the conduits. X
and ¥ shown in Fig. 6. The lower portion of the
valve casing 168 .has formed at the:bottom there-
of a:vertically extending chamber 185:which com-
municates with: the-conduit 138 which leads:from
port 125-in.control valve 37.

Hydraulic control circuits.

~Pig: 11 illustrates-diagrammatically the control:
circuits for the hydraulic system' leading from
the selector-valve -ports to the hydraulic- eylin-
ders: The circuits shown at the top of this figure’

* lead' to-the rod-ends-of the-cylinders and the-cir=

cuits-at the bottom of the figure-lead to the bla,nK
ends of’the-cylinders:

- Referring first to-the portion of the fisure at
the top-of the sheet; the ports at the upper por-

" tion ‘of the selector valve: are- illustrated, these

ports: being* numbered respectively- 201 to- 210’
inclusiver These  ports  are  connected respec-
tively' to conduits 28145 2024; 2034, 204A, 205A
206A; 20TA, 208A, 209A and 210A.

Conduit 201:A is connected to conduit 16 at the
rod-end-of the-tilting: cylinder {9 which tilts the:
table on the axis of the pivot 44. Conduit 2024
is connected to the rod‘end of the leg cylinder 93.

Conduits 203A: and 2044 are connected to a
cgmmon: conduit. 203B - whieh, at its: other end;
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communicates with conduits 62 and 63 which are
connected to the rod ends of the back section
cylinders 53 and 54.

Conduits 205A and 206A are connected to a
common conduit 205B and this conduit at its
opposite end is connected to conduits 86 and 81
connected to the rod ends of the seat section
cylinders 71 and 78.

Conduit 207A is connected at its opposite end
to conduits (05 and (07 which lead to. the rod
ends of the kidney bridge control cylinders 101
and i102.

Conduit 208A is connected at its opposite end
to a conduit 208B, which in turn is connected to
conduifs. 27 which: communicate with the rod
ends of the four foot jack cylinders 23.

The conduit 209A is connected at its opposite
end to a conduit 209B, which in turn has its ends
connected to the blank ends of the seat control
cylinders 77 and 718.

Conduit 210A has its opposite end connected
to conduit 3 at the rod end of the table control
cylinder |.

The ports 211 to 228 inclusive, shown in Fig.
7 and in the bottom portion of Fig. 11; are con-
nected to the blank ends of the various control
cylinders in the following manner. Port 211 is
connected by conduit 2{1A to the conduit 17
at the blank end of the tilting control eylinder
18. Port 212 is connected by conduit 212A to
the conduit 96 at the blank end of the leg con-
trol cylinder 93. Ports 213 and 214 are con-
nected by conduits 213A and 2i4A to a conduit
213B which is connected to a.conduit 213C, which

communicates with conduits 60 and 61 connected :

to the blank ends of the back control cylinders
53 and 54. - Ports 215 and 216 are connected
by conduits 215A and 216A to a conduit 2i5B
which is connected at its opposite end to the
conduit 208A which, as above explained, leads
to the conduit 209B which communicates at its
end with conduits 84 and 85 at the blank ends
of the seat control cylinders 77 and 78:
217 is connected by a conduit 217TA to the con-
duits 104 and 106 which communicate with the
blank ends of the kidney bridge control cylinders
10f-and 102, Port 218 has connected thereto
a conduit 218A which is connected at its opposite
end to a conduit 218B, which in turn communi-
cates with conduits 26 which, as hereinbefore
explained, are connected to the blank ‘ends of
the four foot jack control cylinders 23.
219 is connected by conduit 2194 to the conduit
213C which communicates at its opposite end
with the conduits 60 and 61 connected to the
blank ends of the control cylinders 53 and 54.
Port 220 is connected to a conduit 2204, the other
end of which is connected to the blank end of
the cylinder | which controls the raising and
lowering of the table.

Referring particularly to Figs. 1, 3. and 11, the
circuits through which the hydraulic fluid is cir-
culated from the pump P and back through the
return line to the pump are briefly .as follows.
From the pump P the fluid is forced through
conduit 132, through a pressure relief valve desig-
nated on Fig. 11 as PRV, and through conduit
133 to the control valve 37 from which the fluid
is conducted through conduit 34 to the upper
section of the selector valve. With the setting
in Fig. 11 the fluid passes through port 201 and
conduit 201A to the conduit 16 at the rod end
of the tilting control cylinder 18. From the blank
end of the tilting control cylinder the return

fiuid passes through conduit I1, _conduit 2fIA-

Port !

Port
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to.port 211, and thence through the valve rotor
182 and conduit ¥’ therein o the outlet conduit
136. : This conduit conducts the fluid through port
125, conduit 118 and port 122 through the control
valve 37 to the reservoir R. From the reservoir
the fluid: passes through the return conduit 130
and filter F to conduit 131 and the return side
of the pump P. A pressure indicator, shown at
250, is connected to the pressure line by a _con-
duit 250A connected to the pressure regulator
valve, 'This pressure indicator- is mounted on
the same base as the selector valve dial and the
control valve dial, as illustrated in Fig. 3.

In addition to the various devices hereinbefore
described, - the casing 30 has 'a flame arrester
designated FA (Fig. 3) and the casing .34 has a
float valve 25! for indicating and regulating the
fuel level (Figs. 1 and 5).

Although many different adjustments of the
table sections can be made, only a.few of them:
have been illustrated in the drawings. These
are shown particularly in Figs. 12 to 16 inclusive.

The selector valve settings in Figs. 6, T and 11
accomplish the adjustments of the table illus-
trated in dotted lines in Fig. 12, in which the
table is tilted about an axis longitudinal of the
table.

Figs. 13 and 14 illustrate diagrammatically the
selector valve settings for the Mayo kidney opera~
tion for simultaneously operating the seat cylin-
der -and back cylinder so that the back and seat
of the table will be swung downwardly; as shown
in Fig. 14. ‘

Referring to Fig. 13, the rotor of the selector
valve is moved to a position in which the con-
duits X and Y register with the ports 204 and-
205, In this position the port 204 is connected
through conduit 2038 to the rod ends of the
back cylinders 53 and 54 and, more specifically,
to the conduits 62 and 63 at the rod ends of the
cylinders.

Port 205 is connected through conduit 2053’
to conduits 86 -and 87 at the rod ends of the
seat cylinders 1T and ‘18. ;

The blank ends:of the back cylinders 53 and
54 are connected by conduits 60-and 61 to con=
duit 213C which leads to. conduit 2138 which"
communicates through conduit 214A w1(;h nort
214 and the rotor conduit X’.

The blank-ends of the seat eylinders 7171 and
78 have their conduits 84 and 85 connected to’
conduit 209A which joins conduit 215B and is
connected through 215A to port 215 which com- ‘
municates with the rotor conduit Y”.

Figs. 15 and 16 show the selector valve settings
for adjusting the table to the Trendelenburg posi-
tion shown in Fig. 16 in which the back section
5@ of the table is swung upwardly about the axis
of the shaft 48 and the seat section 79 iz swung’
downwardly about this axis. These adjustments
are accomplished simultaneously in the follow-
Ing manner, as shown in Fig. 15.- The rotor
conduit Y’ communicates with port 218 which
is connected through conduits 218A and 213C
to conduits 60 and 61 at the blank ends of the
back cylinders 53 and 54, respectively. The ‘ex-
haust line from conduits 62 and 63 at the rod"
ends of said eylinders, respectively, is connected”
through. conduits 203B and 204A to port 206,
which in turn is connected through ‘the by-pass
Z to port 205 which communicates with conduit.
205B which in turn leads to conduits 86 and 871
at the rod ends of the seat cylinders 77 and 78,
respectively. . The exhaust line from conduits 84
and 85 at the blank ends of cylinders 11 and 18,
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respectively, is connected o -conduit 209A. which
communicates with port 209. This port in the
setting in Fig. 15 communicates with conduit Y
in the rotor of the -selector valve.

In - this manuer the back eyiinders and seat
cylinders are opsratedfo raise the back and lower
the seat ‘about the ‘axis of the shaft 48.

For the reverse Trendelenburg position  in
which the back is lowered and the seat is raised,
the iselector valve connections iare the same butb
the control valve is-moeved 1o the left or to the
position indicated in-Fig. 3 at’ (54 instead of to
the position indicated at 455.

From the foregoing specification it will he:seen
that the back, seat and leg sections and the kid-
ney bridge of the table can be adjusted at wiil
ubwardiy or downwardly by proper settingsof the
control valve and selector “walve and, further-
more, that the fool jack wcylinders can be raised
or lowered in a similar manner and the table can
be tilted about its Iongitudimal :axis. Moreover,
by reason of “the locations of the ports in the
sélector valve:controlling the seat and back eylin-
dexrs, and by reason of the rotor conduits X" and
Y’ and their relatiive Tocatiens, simultaneous ad-
justments can ‘be made of the. seat and back
sections of the table, to adjust the table to ‘the
Mayo Lidney position shown in Fig. 14. Nore-

over, through the seat andback cylinder ports o~

cated: as described, @nd the by-pass ‘Z, the back
and seat sections can be stmultanecously adjusted
to ~the Trendelenburg (Fig. -16) and reverse
Trendelenburg positions.

JAll-ef the adjustments:can be:easily and guick-
ly made by simply :setting the control:valve and
selector valve: to the desired ‘positions. The hy-
draulic mechanism then operates automatically
without regwiring any manugl labor or manipula~
tionon thepart of the:attendant.

<Although :one specific .embodiment . of the in-
vention has bheen particularly shown and de-
seribed it will be anderstood that the invention is
capable of modification and’ that changes in the
arrangement and in the consdtruction of ‘the vari-
ous cooperating parts may be made without de-
parbing from the spirit or scope of the invention,
as-expressed in the following claims.

‘What T:claim is:

1. A surgical table :comprising :a - plurality of
relatively -adjustable :seclions. imberconnacted by
pivot means, double acting fluid motors each
comprising 'a cylinder and-a idouble acting pis-
ton therein, one or more of 'said -double acting
fluid motors connected 4o -each of said relatively
adjustable sections for moving selected ones of
said.adjustable sections :about said pivet means,
a fluid pump and g -driving means therefor, said
fluid pump having-g high pressure side .and » low
pressure side and being:connected to.each of .saied
fluid motors by separate. fluid pressurs lines to
the .said cylinders ron-opposite sides-of :;said double
acting pistons, a single selector walve for .con-
trolling the application of fuid to selected ones
of the fluid ‘motors: for moving .cne -or.more. of
the .corresponding .adjustable table sections, said
selector-valve being connected to-each of the said
separate fluid pressure lines, .5 control valve in
series with each of said separate fluid pressure
lines and with .said single .selector valve and
with said fluid pump to selectively control the
application .of high fluid pressure and low fluid
pressure from said pump to said cylinders on
opposite ‘sides of .said double acting pistons to
control the direction of movement of one or more
of the adjustable table sections. previously se-
lected by said selector valve.
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2. A-surgical table comprising ‘an -adjustable
support, back and seat sections adjustably inter-
connected with said support by pivot means, amd
a leg section adjustably pivobted onsaid back:sec-
tion, double acting fluid motors each comprising
a cylinder :and a-double acting pisten therein,ome
or more of .said ‘double acting: fluid motors con-
nected to each of said relatively adjustable sec-
tions for moving selected ones of said adjustable
sections about ‘said.pivol means, a fuld. pump
and g driving means therefor, said fluid pump
having a high pressure side and a low pressure
side and being connected toieach wof said fuid
motors by separate fiuid pressure lines to the
said cylinders on ‘opposife sides "of said douhle
acting pistons, a .single selecter valve .for :con-
trolling the: application :of Auid to iselectedones
of the ‘fluid motors for moving one or.more ol
the corresponding adjustable table sectioms, .said
selector valve being connected fo each of the:said
separate fluid pressure-lines, 3 control valve in
series with each of said separate fluid Dpressure
lines and with said single selector valve.and with
said fluid pump to selectively control: the appli-
cation :of high fluid pressure amd low: fluid pres-
sure from said pump to said cylinders on oppo-
site ‘sides of said dowmble acting pistons to com=-
trol the direction “of moevement of one: ar- more
of the adjustable table sections previously select-
ed by said selector valve.

-3.A -surgical table ‘comprising. a pluratity of
relatively  adjustable :sectioms’interconnected by
pivot means, double acling  fuid motors each
comprising a cylinder and a:double acting piston
therein, :one -or 1moare :of said double acting fiuid
motors connected to each of said:relatively -ad-
justable ;sections for moving selected ones 6f:said
adjustable -sections about said pivol means, a
fluid pump having a driving means therefor, said
fluid pump having » tigh pressure side :and a low
pressure Side :and ‘being -connected to each of
said fluid ‘motors by separate fluid pressure Hnes
to-the said cylinders on :opposite >sides of =aid
demble .acting pistons, a single selector valve for
controlling ‘the application of HAuid to wselected
ones of the fluid motors for moving one or rmore
of “the “corresponding “adjustable table sections,
said selector valve being.connected to-each ofsaid
separate fluid pressure "lines:-and:having means
whereby = plurality -of ;sections can. be sselected
for simultaneous -adjustment, a control valve in
series with each :of said separate fluid pressure
lines and with said single selector valve and with
said fluid pump to selectively :control the appl-
cation .of high!fuid pressure and low fluid pres-
sure from said pump to said -cylinders -on -oppo-
site sides of said ‘double acting pistons to -con-
trol the direction of mevement ¢f one or more
of the:adjustable table sections previously select-
ed by said selector valve.

‘4, A -surgical table comprising =@ plurality of
relatively adjustable. sections ‘interconnected by
pivet ‘means, double acting - fluid -motors -each
comprising -a cylinder and -g ‘tdotible acting piston
therein, one or more ‘of said double acting fluid
meotors ‘connected to each of :said -relatively -ad-
justable sections for moving sélected -ones of -said |
adjustable sections about said pivot means,-a fluid
pump -and a -driving means- therefor, said fiuid
pump having a high pressure side-and-a low pres-
sure side ‘and being connected 1o each -of 'said
fluid motors by separate ftuid pressure lines ‘to
the said cylinders on -opposite sides of said dou~
ble acting pistons, a single ‘selector valve for-con-

-trolling the -application -of fluid to selected: ones
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of the fluid motors for moving one or more of the
corresponding adjustable table sections, said se-
lector valve being connected to-each of the said
separa,te fluid pressure lines and having a rotor
means for connecting the Auid pump with select-
ed ones of said fluid pressure lines, a control valve

in series with each of said separate fluid pressure"

lines and with said -single selector valve and with
said fluid pump to selectively-control the appli-
cation of high fluid pressure and low fluid pres-
sure from said pump to said cylinders on oppo-
site sides of said double acting pistons to con-
trol the direction of movement of one or more
of the adjustable table sections previously select-
ed by said selector valve.

5. A surgical table comprising an adjustable
support, back and seat sections adjustably inter-
connected with said support by pivot means, and
a leg section adjustably pivoted on said back sec-
tion. double acting fluid motors each comprising
a cylinder and a double acting piston therein, one
or more of said double acting fluid motors con-
nected to each of said relatively adjustable see-
tions for moving selected ones of said adjustable
sections about said pivot means, a fluid pump and
a driving means therefor, said fluid pump having
a high pressure side and a low pressure side and
being connected to each of said fluid motors by
separate fluid pressure lines to the said cylinders
on opposite sides of said double acting pistons, a
single selector valve for controlling the applica-
tion of fluid to selected ones of the fluid motors
for moving one or more of the corresponding ad-
justable table sections, said selector valve being
connected to each of the said separate fluid pres-
sure lires and having a rotor means for connect-
ing the fluid pumps with selected ones of said
fluid pressure lines, a control valve in series with
each of said separate fluid pressure lines and with
said single selector valve and with said fluid pump
to selectively control the application of high fluid
pressure and low fluid pressure from said pump
to said cylinders on opposite sides of said double
acting pistons to control the direction of move-
ment of one or more of the adjustable table sec-
tions previously selected by said selector valve.

6. A surgical table comprising a plurality of
relatively adjustable sections interconnected by
pivot means, double acting fluid motors each com-
prising a cylinder and a double acting piston
therein, one or more of said double acting fluid
motors connected to each of said relatively ad-
justable sections for moving selected ones of said
adjustable sections about said pivot means, a
fluid pump and a driving means therefor, said
fluid pump having a high pressure side and a low
pressure side and being connected to each of said
fluid motors by separate fluid pressure lines to the
said cylinders on opposite sides of said double
acting pistons, a single selector valve for con-
trolling the application of fluid to selected ones
of the fluid motors for moving one or more of the
corresponding adjustable table sections, said se-
lector valve being connected to each of the said
separate fluid pressure lines and having a rotor
means with a pair of chambers for connecting,
respectively, the high pressure side of said pump
with selected ones of said high pressure lines con-
nected to one end of said cylinders and for con-
necting the low pressure side of said pump with
selected ones of said low pressure lines connected
‘fo the opposite end of said cylinders, a control
valve in series with each of said separate fluid
pressure lines and with said single selector valve
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and with said-fluid pump to selectively control
the application of high fluid pressure and low
fluid. pressure from said pump to said cylinders
on opposite sides of said double acting pistons to
control the direction of movement of one or more
of the adjustable table sections prevmus]y selected
by 'said ‘sélector ‘valve.

7. A surgical table comprising an adjustable
support, back and seat sections adjustably inter-
connected with said support by pivot means, and
a leg section adiustably pivoted on said back sec-
tion, double acting fluid motors each comprising
a cylinder and a double acting piston therein, one
or more of said double acting fluid motors con-
nected to each of said relatively adjustable sec-
tions for moving selected ones of said adjustable
sections about said pivot means, a fluid pump and
a driving means therefor, said fluid pump having
a high pressure side and a low pressure side and
being connected to each of said fluid motors by
separate fluid pressure lines to the said cylinders
on opposite sides of said double acting pistons, a
single selector valve for controlling the applica-
tion of fluid to selected ones of the fluid motors
for moving one or more of the corresponding ad-
justable table sections, said selector valve being
connected to each of the said separate fluid pres-
sure lines and having a rotor means with a pair
of chambers for connecting, respectively, the high
pressure side of said pump with selected ones of
said high pressure lines connected to one end of
said cylinders and for connecting the low pres-
sure side of said pump with selected ones of said
low pressure lines connected to the opposite end
of said cylinders, a control valve in series with
each of said separate fluid pressure lines, and
with said single selector valve and with said fluid
pump to selectively control the application of high
fluid pressure and low fluid pressure from said
pump to said cylinders on opposite sides of said
double acting pistons to.control the direction of
movement of one or more of the adjustable table
sections previously selected by said selector valve.

8. A surgical table comprising an adjustable
support, back and seat sections adjustably inter-
connected with ‘said support by pivot means, a
leg section adjustably pivoted on said back sec-
tion, and a kidney bridge mounted on and ad-
Jjustable perpendicularly relative to said back sec-
tion, double acting fluid motors each comprising
a cylinder and a double acting piston therein; one
or more of said double acting fluid motors con-
nected to each of said relatively adjustable sec-
tions for moving selected ones of said adjustable
sections about said pivet means, a fluld pump
having a driving means therefor, said fluid pump
having a high pressure side and a low pressure
side and being connected to each of said fluid
motors by separate fluid pressure lines to the said
cylinders on opposite sides of said double acting
pistons, a single selector valve for controlling the
application of fluid to selected ones of the fluid
motors for moving one or more of the correspond-
ing adjustable fable sections, said selector valve
being connected to each of the said separate fluid
pressure lines and having means whereby a plu-
rality of sections can be selected for simultaneous
adjustment, a control valve in series with each
of said separate fluid pressure lines and with said
single selector valve and with said fluid pump to
selectively control the application of high fluid
pressure and low fluid pressure from said pump to

® said cylinders on opposite sides of said double
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acting -pistons to .control.-the :divection  of :move-
ment-of .one.or.imore of the.adjustable table sec-
tions previously .selected by said .selector valve.
JOSIAH 8. CLACHKO.
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