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UNITED STATES

1,723,288

PATENT OFFICE.

WILLIAM F. MacFEE, OF NEW YORK, N. Y.

HOSPITAL BED.

Application filed June 26,

My invention also relates to beds for use by
invalids or in hospitals and a main object is
to provide easily operated means whereby
the central section of the bed may be removed
so that the patient may attend to the usual
personal evacuaticns with a maximum con-
venience while in a reclining position in bed.

Another object of the invention is to pro-
vide means whereby various sections of the
bed may be raised or lowered or otherwise
positioned to accommodate the position of the
patient as demanded by special treatment of
the body and limbs.

Further objects will be apparent from the
following description and fhe Improvements
which censtitute the invention will be point-
ed out in the appended claims.

In the drawings, Fig. 1 is a plan view of
a bed embodying my invention;

Fig. 2is a side elevation showing the mech-
anism for removing the central section of the
bed and showing various positions in which
sections of the bed may be put to suit the re-
quirements of the patient; . -

Fig. 8 is a partial side elevation showing
the construction of the main frame and the
movable carriage in detail ;

Fig. 4 is a partial plan view taken on the
line 4—4 of Fig. 3;

Fig. 5 is a cross-sectional view taken on
the Iine 5—5 of Fig. 3; ‘

Fig. 6 is a cross-sectional view of the bed
taken on the line 6—6 of Fig. 1;

Fig. 7 is a cross-sectional view of the car-
riage taken on the line 7—7 of F ig.3;

Fig. 8 is a partial sectional view of the
lifting mechanism taken on the line 8—8 of
Fig. 2; '

ﬁig.,.() is a detail view of the lifting lever;

Fig. 10 is a view of the locking mechanism

used to hold the movahle carriage in posi-
tion; '

Figs. 11 and 12 ave side and end elevations
respectively of the preferred form of casters
used with this type of bed ;

Fig. 18 is a side view of the carriage show-
ing the construction thereof in defail and
showing the removable section of the mat-
tress in its lowermost position S

Fig. 14 is a plan view of
central frame; and ,

Fig. 15 is a side elevation thereof.

In the drawings bed supports of the usual
construction are shown as comprising posts
1 which may be and preferably are of metal
and have a square cross-section. Between

the removable

1926. - Serial No, 118,710,
the posts 1 at opposite ends of the bed I pro-
vide the usual construction of eross pieces 2
connecting the posts 1 and spaced vertical
members 3 between the cross pieces 2. Pins
4 are provided in the posts 1 to support the
main frame of the bed. These pins 4 are
placed on both
desired level to support the horizontal frame
and preferably extend through the posts 1.
They project beyond the inner surface of
the posts 1 a sufficient distance to engage
slotted brackets 5 to be described hereinafter.
The horizontal frame of the bed comt rises
two longitudinal, parallel channel members 6
to which are riveted or otherwise suitably
fastened, cross channel members 7to form a
rectangular frame which is braced at the
corners by suitable members to give rigidity.
The brackets 5 are employed for the purpose
of supporting this main frame and are rivet-
ed or otherwise fastened to the ends of the
cross channel members 7 as illustrated in the
drawings. The brackets 5 comprise a straight
portion secured to the channels 7 and have
projections thereon provided with slots 8
adapted to slide over the pins 4 on the posts
L. Thus the main frame may be easily with-
drawn from or placed upon the supporting
pins 4. Handles 9, one of which is shown in

Fig. 2, may be fastened to the inner frame

19, in order to provide means for lifting the
said frame when it is desired to change the
angle of the limbs of the patient.

The inner frame of the bed is composed of

three sections designated as the inner frame at

the head of the bed, the inner frame at the
foot of the bed, and the removal central
frame. The construction of these frames
will now be described. ‘

The inner frame at the head of the bed

comprises a U-shaped member 10 which may
be and in the preferred construction is made

of a single length of tubular iron of suitable

size bent into the desired shape. The frame
10 is pivoted to the channel members 6 at itg
opposite ends as illustrated at 11 in the draw-
ings.” The supporting members 12 are pro-
vided for the purpose of holding the frame
10 in its inclined positions. These support-
ing members 12 are brazed or otherwise fas-
tened to a hollow cross tube 13 extending
across the bed between the inner sides of tha
channel members 6. A rod 14 is located
within the tube 18 and is free to rotate with
respect thereto. The ends of the rod 14 ex-
tend through slots 15 in the channel membe;s

sides of the bed posts at the
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6. Pawls or dogs 16 are securely fastened to
the ends of the rod 14 outside the channel
members 6. The ends 17 of the pawls 16 are
designed to travel along L-shaped members
18 suitably fastened to the channel members
6, and having a series of holes 18" into which
the ends 17 may be inserted to fix the frame
10 in position. :

Thus when it is desired to raise the head
portion of the bed into the position shown in
the dotted lines of Fig. 2, the rod 14 1s re-
volved in the tube 13 until pawls 16 are in
the position illustrated in the dotted lines of
this figure. The frame 10 may then be moved
about pivot points 11 until the holding por-
tion 17 of the pawls 16 is retained by the racks
18. When it is desired to lower the head por-

_ tion of the bed below the level of the main

20

25

frame it is necessary to withdraw slidable
stop members or pins 19, illustrated in Fig.

1, which support the inner frame when it is

in the horizontal position. When the stop
members 19 have thus been removed the inner
‘frame 10 may be depressed below the lovel of
the inner frame. The rod 14 is revclved in
the tube 13 until the pawls 16 are in the posi-
tion shown in the dot and dash line of Fig. 2.

_ The pawls 16 are, as previously stated, moved
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along the racks 18 until the frame 10 has been
placed in the desired position.

The inner frame at the foot of the bed has
the general U-shaped comstruction of the
frame 10 but comprises members 20 and 207
hinged together to form a knee joint as illus-
trated at 21. The open ends of this U frame
ave likewise pivoted to the channel bars 6 by
means of the pins 22. Radius rods 23 are
provided to support the members 20”. These
rods are connected to the knee joint 21 and
pivot on the shaft 24, as described above. The

supporting bars 25 are likewise fastened to

the hollow shaft 24. The ends of the support-
ing bars 25 are connected together by a cross
bar 26. The cross bar 26 is designed to be
held in grooves in the racks 27 which are
mounted upon the undersides of the frame
members 20. A guard 28 is provided to pre-
vent the supporting members 25 and the cross
piece 26 from separating any great distance
from the racks 27 when the position of the
inner frame is being changed. The rod 29
is located within the tube 24 in a manner
similar to that described in connection with
the construction of the head frame. The ends
of the rod 29 extend beyond the ends of the
tube 24 and project through the siots 30 in
the channel members 6. The pawls 31 are
fastened to the ends of the shafts 2. The
ends 32 of the pawls 31 are adapted to travel
along L-shaped members 83 hayving a series
of holes 83" into which the ends 82 may be
inserted to fix the foot frame and its appurte-
‘nances in position. This inner frame is prei-
erably supported laterally by an agle ivon 217
connecting the knee joints 21 and by a curved

1,798,288

tubular supporting member 227 as illustrated
in the drawings. :

‘The procedure to be followed in raising or
lowering the foot section of the bed supported
by this inner frame will be apparent irom
thie description given in connection with the
head section of the bed.

The inner frames thus described are pro-
vided with the usual construction of springs
84 and connceting wires 84/, except that the
wires in the central part of the bed are ar-
ranged to leave an opening therein as illus-
tyated in Fig. 1. The purpose of this open-
ing will be apparent from the description of
the removable central frame as given below.
% mattress 35 is provided having a central
opening of thé form illustrated in Fig. 2. A
portion 857 of the mattress 35 of correspond-

shape is adapted to be fitted into the open-

g in the main matéress 35 and which for
uvenilence may be termed a mattves

!

.
is supported upen the removable cen-
frame as described herveafter, so that
- central frame is in its normal posi-
tion the muatfress extends uninterruptedly
entire length of the bed. ' )
emovable central frame of the bed
ises a rectangular frame which may be
Dly is made of angle irons suif-
1 together by rivets or other
ted In Figs. 14 and 15, The
frame have depending
iding members 87 suit-

-or described. The
nrovided with

© 5 M .
88 and connecting

wires 39 as illus-
in the drawings. The construction of

v frame is such that when in its upper-
nositicn these springs 38 and connecting

springs 84 and connect-
inner frames. A U-shaped
irated in Fig. 14, is sup-
i the connecting wires 39. The
H 5 pars portions of the member
40 are turned over one of the wires to retain
nember 40 in position. A mattress frame
] med to the sapport 40 to re-
attress pad 357 in position at one
nd. A frame work 42, also supported upen
wrirves 39, is designed to vetain
sad in position at the other end
on the removable cross frame,

A carriage 42, supported by the channels
6, is provided to carzy the movable frames 47
Iocated on eanch side of the bed. The car-
vinge 42 comprises longitudinal members 43
ving rollers 44 journalled therein and
adanted to voll along the inner horizontal sur-
faces of the channe! bars 6. Rollers 45, posi-
tioned at right angles to the roilers 44 ave like-
wise carried by the bars 43 and adapted
to roll along the inner vertical surfaces of
the channel bars 6. Two arms 46 depend from
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each carriage 42, as shown in Fig. 13, and
support the frames 47 of the carriage. The
frames 47 have the design illustrated in Figs.
3 and 13 of the drawings and have shaft bear-
ings 49, preferably formed integral therewith
on one vertical edge. The bearings 49 sup-
port a shaft 50 which extends across the
width of the bed. TFastened to this shaft 50
on the outside of the frames 47 are ratchet
wheels 51 and grooved pulleys 52, the ratchet
wheels 51 being located outside of the pulleys
52. A lever 53 is free to rotate upon the
cross shaft 50 on one side of the bed and is
provided with a curved arm 54 provided with

5 ahandle 55. Thelever 53 has pivoted thereon,

a pawl 56 adapted to engage the teeth of the
ratchets 51. The lever 53 is made in two por-
tions (see Iig. 9) adapted to enclose the shaft
50. One of said portions 53" is pivoted to the
lever 53 so that the lever 53 may be readily
attached to either end of the cross shaft 50.
When the lever 58 has thus been mounted
upon the shaft 50, the pivoted portion 53’

may be held in a_position by means of a pin
53" as illustrated. A lever 57 is pivoted on

the arm 54 as shown more clearly in Fig. 9.
This lever 57 is connected to the pawl 56 b
means of connecting wires 58 and the beil
crank lever 59. A spring 60, attached to the
bell crank lever 59 and to the lever 53, main-
tains the pawl normally in engagement with
the teeth of the ratchets 51. The lever 53
forms a projecting arm 61 having a pin 62

s

inserted in the end thereof. The bearings 49

have projecting members 63 extending di-
agonally out therefrom. In the ends of these
members 63 a cross shaft 64 is free to rotate,
A bell crank 65 is fastened to the end of the
shaft 64 on the side of the bed on which the
lever 58 may be placed. The bell crank lever
forms a pawl 66 at the extremity of one of
its arms which is adapted to engage with the
teeth of the ratchet 51. The other arm of the
bell erank is provided with a projection 67
adapted to contact with the pin 62 in the ex-
tended arm 61 of the lever 53. A lever arm
(not shown) similar to the arm of the bell
crank 65 having the pawl 66, is fastened to
the end of the shaft 64 at the opposite side
of the bed. The lower arm of the bell crank
65 is made heavier than the upright arm so
that the normal position of the bell crank
is such that the pawl 66 is in contact with the
ratchet 51. The frames 47 ave provided with
two studs 68 upon which are mounted puileys
69 and 70. The guides 37 are provided with
hooks 71 to which may be fastened a rope 72
which passes over the pulleys 69 and is con-
nected to a counterweight 73. A rope 74 is
likewise connected to the hook 71 and passes
over the pulleys 70 and thence is wound about
the grooved pulleys 52. The frames 47 ave
provided with a cross shaft 75 upon the ends
of which are mounted curved levers 76 hav-
ing handles 77. Two stops 78 on the frame 47

restrict the movement of the lever 76. A

.

short lever 79 is pivoted on one of these pins -
78 carried on each of the frames 47. One end

of the lever 79 is provided with a pin 80 which
is adapted to contact with the side of the
curved lever 76, the other end of the lever 79
1s connected to a locking mechianism adapted
to hold the movable carriage in place with re-
spect to the main frame of the bed. The con-
struction of this locking mechanism is better
lustrated in Fig. 10. It comprises a pawl
81 adapted to slide in a bracket 82 on the
frame and adapted to engage a projection
82’ on the channel bars 6. The pawl 81 is
provided with a rod 83 connected to the end
of the lever 79. The pawls 81 are normally
urged upward toward the underside of the
channel bars 6 by springs 84 but do not con-
tact with said bars. '

"The lower projections 85 of the frames 47
are provided with shock absorbing means
such as rubber pads 86. The two spaced
frames 47 of the carriage are braced later-
ally by transverse members 87 and 88 as illus-
trated.

The operation of the mechanism for re-
moving the central portion of the mattress
may be described as follows: when the mat-
tress is in its normal pogition the lever 53
is in the position illustrated in Fig. 2 and the
lever 57 1s held away from the handle 55 by
means of a spring. The operator by pulling
the lever 57 toward the handle 5 causes the
pawls 56 to be withdrawn from the ratchet
wheels 51. When the handle 55 is then pulled
to the right as shown in Fig. 13, the pin 62
carried by the projecting arm 61 engages
the projection 67 on the bell cranlk and causes
the pawl 66 to be withdrawn from the ratchet
wheels 51, The mattress and the movable
frame associated therewith then drop by
gravity to their lowermost position being
partly balanced by the counterweight 73 as
they descend. The rubber pads 86 serve to
absorh the shock produced by this downward
movement. Thelocking mechanism then may
be released by pulling the curved lever 76 to
the right causing the pin 80 to be moved up-
ward and the other extremity of the lever 79
to be depressed so that it pulls the pawl 81
from the stop 82”.  The carriage is then moved
toward the right by exerting further pressure
on the handle 77 so that the carriage and its
appurtenances are moved toward the head of
the bed thus leaving the desired opening in
the central part of the bed spring and mat-
tress. ~
When it is desired to replace this remov-
able section of the bed, the carriage and its
appurtenances are drawn toward the foot of
the bed by the Iever 76 until it is in its normal
position.” The plungers 81 of the locking
mechanism has moved parallel with the lower
surface of the channels 6 during this move-
ment. When the carriage has reached its
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normal position, the plungers 81 will be
forced over the projections 827 thus locking
the carriage in position. The movable por-
tion of the mattress may then be raised ver-
tically into position as Zollows:—The lever
57 is released from the handle 55 so that the
pawls 56 now engage the ratchets 51. - The
lever 53 is consequently twrned in a clock-
wise divection and the bell crank 65, due to
the unequal weight of its arms causes the
pawls 66 to engage the ratchets 51. ‘When
the lever 53 is turned in a counter-clockwise
direction the pawls 55 will slide over the
teeth of the ratchets 51 according to the
amount of the turning of the lever 53. Ii
the lever 53 is mow turned clockwise, the
ratchets 51 will be made to rotate in the
same divection. This causes the pulleys 52
to votate similarly and to vaise the movable
frames. This oscillation of the lever 53 may
be continued untii the movable central frame
has been raised into its normal position and
the surface of the mattress carrvied thereby
raised until it is flush with the surface of

- the bed. The lever 53 is made of two dupli-

cate side members in the form illustrated in
Tig. 9, permitting it to be located on either
end of the shaft 64 so as to engage the ratches
wheelg 51 at either side of the bed.
- The castors illustrated in Higs. 11 and 12
comprise a yoke member 89 held in the posts
1 by means of a pin 92 in the usual manner
and depending portions 90 and 91. The pro-
jection 91 is provided with an axle 93 upon
which the castor wheels 94 rotate. A spring
brake meimber 95 is secured to the member 89
by means of a pin 96 and is adapted to contact
with the wheel 94 as shown. The member 95
has a horizontal portion 97 provided with
a slot.. The lower side of the brake member
95 is provided with an elongated projection
98 having a sevies of notches 99 therein. The
cross bar 100 is positioned within the chan-
nel member 89 and acts 2s a catch. The pro-
jection 98 is nermally urged againgt this cross
bar 100 by a spring 101, A releasing member
102-is positioned within the slot 97 and con-
tacts with the side of the projection 98 as
shown. This when it is desired to apply the
brake 95 to the wheel 94, the horizontal por-
tion of the bralke 95 is depressed by the foot
until the desived pressure has been applied
to the wheel 94. ‘When the wheels are to be
locked in position, the horizontal portion of
the brake 95 is depressed by the foot until
one of the notches 59 is retained by the cross
piece 100. The locking means is released by
depressing the member 102 causing the pro-
jection 98 to be moved away from the cross
piece 100 so that the projection 98 may rise
without the notches 99 being retained by the
cross piece 100.

The bed above described may be used with
any usual form of veceptacle for excretions

~discharged by patients but I prefer in hos-

1,723,288 -

pitals or similar infirmaries to have perma-
nent water ffushing bowls as indicated at 103
in Fig. 2, located at suitable points, either
in the same room or in special toilet rooms
provided for them.

Having thus described this form of my in-
vention, 1 do not wish to be understood as
being limited to the details of form or the
precise arrangement of parts set forth above,
Yor various changes may be made by those
skilled in the art without departing from the
spirit and scope of my invention.

What T claim and desire to protect by Let-
ters Patent is:

1. In a bed, & plurality of mattress frames,
a removable matirvess section, means for re-
moving said section comprising, a longitu-
dinally movable caiviage, a frame for said
section adapted to slide vertically within said
carriage, means for moving said frame ver-
tically comprising, holisting drums, ratchet
wheels connected therewith, a plurality of
pawls ndapted to engage said ratchet wheels,
2 lever for controlling the engagement of said
pawls with said wheels to allow said hoist-
ing drums to he revolved in either direction
and flexible connecting means between said
frame and said droms.

2. Tn a bed, a plurality of mattress frames,
a removable mattress section carried by one
frame, means for removing said section com-

¥

prising, a plurality of longitudinally movable
supports, o carriage supported theveby, lock-

D
ing means mounted on said carriage to hold
the same in position, a frame provided with
guides whereby said frame may slide verti-
cally within said carriage, a handle pivoted on
said carriage and adapted to release said
locking means and to move said carriage and
means mounted on said carriage for moving
said frame comprising, hoisting drums, flex-
ible connecting means between said frame and
said drums and means for rotating said
drums.

8. In a bed, a plurality of mattress frames,
a removable matiress section, means for re-
moving said section comprising, a longitu-
dinally movable carriage, a frame for said sec-
tion adapted to slide vertically within said
carriage, means for moving said frame com-
prising, hoisting drums, ratchet wheels con-
nected  therewith, a plurality of pawls
adapted to engage said ratchet wheels, a lever
for controlling the engagement of said pawls
with said wheels to allow said hoisting drums
to be revelved in either direction, flexible con-
necting means between said frame and said
drums, locking means mounted on said car-
riage to hold the same in position, and a han-
dle pivoted on said carriage and adapted to
release said locking means and to move said
carriage.

4. In a bed, a plurality of mattress frames,
a removable mattress section carried by one
frame, means for removing said section com-
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prising, a plurality of longitudinally mov-
able supports, a carriage supported thereby,
means for locking said carriage in position, a
frame provided with guides whereby said
frame may slide vertically within said car-
riage, means associated with said locking
means for releasing the same and for movine
sald carriage, counterbalanced hoisting de-
vices connected to said guides, ratchet wheels
associated with said devices, a plurality of
pawls adapted to engage said ratchet wheels,
a plurality of Jevers for controlling the en-
gagement of said pawls with said ratchet
wheels whereby movement of said levers may
be adapted to raise or lower said frame.

5. In a bed, a plurality of mattress frames,
a removable mattress section carried by one
frame, means for removing said section com-
prising, a plurality of longitudinally mov-
able supports, a carriage supported thereby,

5

means for locking said carriage in position
comprising, a catch, a pawl adapted to en-
gage said catch, and a lever pivoted on said
carriage and connected at one end to said pawl
and having a stud in the other end, a frame
provided with guides whereby said frame
may slide vertically within said carriage, a
lever pivoted on said carriage and adapted to
contact with said stud whereby said locking
means may be released and said carriage
moved, counterbalanced hoisting devices con-
nected to said guides, ratchet wheels associ-
ated with said devices, a plurality of pawls
adapted to engage said ratchet wheels, a pla-
ality of levers for controlling the engagement
of said pawls with said ratchet wheels where-
by movement of said levers may be adapted to
raise or lower said frame.

WILLIAM F. MacFEE.
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