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This invention relates to mobile apparatus for 
invalids, and with regard to certain more speci?c 
features, to an invalid’s movable and adjustable 
combination bed and chair. ' 
Among the several objectsof the invention may 

be noted the provision of an invalid’s combina 
tion bed and chair which is mobile to and from 
an ordinary bed; the provision of apparatus of 
this class which will permit a single attendant 
to transfer a patient with ease from-a bed to the 
apparatus or vice‘ versapthe provision of ap 
paratus of the class described in which the sup 
porting structure for the patient may be adjusted 
from a chair form through various inclinations 
to a bed form; the provision of apparatus of the 
class described in which the structure which 
directly supports the patient may be independ 
ently adjusted in elevation regardless of its form 
as a bed or a chair; and the provision of appara 
tus of the class described which is rugged and 
economical to construct. Other objects will be 
in part apparent and in part pointed out here 
inafter. ‘ 

The invention accordingly comprises thepele 
ments and combinations -of elements, features of 
construction, and arrangements of parts which 
will be exempli?ed in the structures hereinafter 
described, and the scope of the application of 
which will be indicated in the followingclaims. 
In the accompanying drawings, in which sev 

eral of various possible embodiments of the in 
vention are illustrated, 

Fig- 1 is a side elevation of the device shown 
in its chair form at its minimum elevation; 

Fig. 2 is a view similar to Fig. 1, showing the 
device in itsbed form at its maximum elevation; 

Fig. 3 is a view similar to Figs. 1 and 2 but 
showing an intermediate reclining position of 
parts and intermediate adjustment for elevation; 

Fig. 4 is a plan view of Fig. 2 with certain cush 
ions broken away; 

Fig. 5 is a rear elevation of the invention in 
chair form; 

Fig. 6 is a kinematic diagram of the basic link 
age employed in the invention; 

Fig. 7 is a diagrammatic plan view; showing 
the device used as a mobile bed in conjunction 
with a permanent bed and showing how a patient 
is transferred from the latter to the former; ' 

Fig.8 is a diagrammatic end view of Fig. 7 ; 
Fig. 9 is a view similar to Fig. ‘8, showing how 

a patient is transferred from the mobile appara 
tus to the permanent bed; 

Fig. 10 is a view similar to Fig. 9 but showing 
an alternative method of transferring a patient 
from the apparatus to the bed; and, 
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2 
Fig. 11 is an isometric view of a cradle. 
Similar reference characters indicate corre 

sponding parts throughout the several. viewsof 
the drawings. 
The present invention facilitates the transfer; 

of the bedfast to and from their permanent beds 
into mobile apparatus which itself may be ‘used 
either as a movable chair, reclining chair, bed, 
emergency operating table or the like, thus con-_ 
tributing to the patient’s comfort and welfare 
and providing a convenience to thepatient’s ate 
tendant by eliminatingthe, necessity for pulling, 
pushing and lifting a patient in making the nec 
essary transfers. 
Referring now more particularly to the draw 

ings, numeral 1 indicates a frame ‘comprising 
members 2 joined at the rear by a crossbar I1, 
and at the'front and middle by rotary shafts 23 
and 25 carried in bearings 3! and 33 respectively 
and to be further described. Rear wheels ,3 and 
front casters 5 are mounted on the frame I‘, to 
carry it parallel with a ?oor surface. Supported 
upon the frame I is an elevating linkage consist: 
ing of two parts which are best shown in the 
kinematic diagram of Fig. 6. . A part of this link 
age is a four-bar linkage consisting of the frame 
I, a’ driving lever ‘i, a connecting link 9 and a 
swinging. stabilizing link ll, pinned to one an 
other as shown at 8,13 and 25. By rotating the 
lever 1, the pivot 13 may be adjusted in eleva-. 
tion. Pivoted at the other end of the frame! is 
a second driving lever I5, equal in length and 
angular position to the lever 1.. It is pinned at 
IE to "link ll, which is equal in length and posi-_ 
tion to the link 9. A horizontal seat-formirig?link, 
I9 is pivotedto the links 9 and l l at pivot ‘f3, and 
to the link i? at pivot 24. By rotating either ‘or 
both levers l and 15, the stated linkage will be 
driven to adjust the elevation of member 19, 
maintaining it in ,every position [parallel to the 
frame I. It will be understood that in Fig. 6 
all parts of all links are diagrammatically shown 
in one plane but actually they are formed with 
duplicate elements on each side of the apparatus, 
with the exception of single link II, which is 
mounted vcentrally. The other ?gures of vthe 
drawingsshow the physical duplicates through 
out. ' ‘ ' 

The elevator mechanism so far’ described ‘is 
actuated by means of the following'drivez/ The 
frame I carries the previously mentioned rotary 
cross shafts 23 and 25 upon which are respece 
tively mounted worm gear reduction drives ,2‘! 
and, 29. The shafts 23 and 25 support the drives 
21 and 29, respectively, and are driven byffthem 
respectively. The frame bearings forvthe shafts 
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23 and 25 are shown at 3I and 33, respectively. 
The worms of the reduction units are connected 
by a longitudinal drive shaft 35. This drive shaft 
is borne in and supports a Worm gear reduction 
unit 31. The unit 31 is driven from a shaft 39, 
which is in turn rotated by means of a crank M. 
The shafts 23 and 25, respectively, carry the 
levers ‘I and I5 so that when the crank III is 
operated, the parallel levers ‘I and I5 are turned 
through the same angular phases, since the speed 
reductions in units 21 and 29 are equal. Thus a 
double reduction is obtained from crank handle 
M to lever ‘I through units 31 and 21 and to lever 
I5 through the units 31 and 29. 
The apparatus thus far described constitutes 

the elevator mechanism for the seat member 
I9 and hence for parts subsequently to be de 
scribed, which constitute the adjustable chair 
and bed or table combination. The combination 
is constituted by the link I9, which is in the 
form of a frame, as shown in Fig. 4. The pieces 
43 forming the pivots I3 and 24 are welded to 
the member I9. The frame I9 carries a seat 
pad 45. The rear end of member I9 carries 
pivot-forming members 4'! for pivoting at 48 a 
back 49 which carries a back pad 5!. The front 
end of the frame I9 carries members 53, which 
form a pivot 55 for a leg-supporting frame sec 
tion 51 carrying a leg pad 59. At the bottom of 
section 51 is a foot rest 6I which may be angled 
to any convenient position, suitable bores 63 and 
pin 65 being used for the purpose. 
From the drawings it will appear that the 

member 49 may be referred to as a rectangular 
frame forming a back rest section; the member 
I9 is a rectangular frame forming a seat rest 
section; and the member 57 is a rectangular 
frame forming a leg rest section. The leg rest 
section 57 has extensions 67 which carry co 
axial pivots 69 for joining with links 15 forming 
arm rests. The rear ends of these links 'H are 
pivoted at ‘I3 with the back rest section 49. The 
members 'II, 61, 49 and I9 form a parallelogram 
in side elevation so that adjustments may be 
made from the upright position of parts shown 
in Fig. 1 through the reclining position shown in 
Fig. 3 to the prone position shown in Fig. 2. 
A sector plate ‘I5 is welded to member I9 and 
carries an arcuate series of holes 11 adapted to 
be transversed by a hole 19 in the lower end 
of the back rest member 49. By dropping a pin 
into aligned holes TI and ‘I9 the desired adjust 
ment may be maintained. A sector mechanism 
of the class described is used at each side of 
the chair. 
From the above it will be clear that adjust 

ments for elevation which are made from the 
crank M and control the position of the seat 
forming section or link I9 are independent of the 
adjustments for reclining, which are made be 
tween the sections 49, I9, 51 and arms 1 I. Thus a 
patient may be adjusted for any given recline 
and independently adjusted into any desired ele 
vated position. For example, the parts 49, I9, 
51 may be placed in the prone or horizontal re 
clining position of Fig. 2 and then adjusted for 
elevation to a near flush condition with the sur 
face of a permanent bed for transfer of a 
patient. Then the parts 49, I9 and 51 may be 
adjusted to a position such as shown in Fig. 3 
or Fig. 1, so that the patient may be perambu 
lated in seated position. Or, he might be ele 
vated in the position of Fig. 2 for transfer to an 
operating table or for emergency operation on 
the present device itself. 

It will also be noted that raising of the seat 
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4 
section I9 causes said section to shift forward 
with respect to the points of support, the wheels. 
Since the apparatus is normally at a low ele 
vation when used as a chair and at a high ele 
tion when used as a bed, the linkage, in effect, 
compensates for the rearward shift of the 
patient’s center of gravity when he is changed 
from a sitting position to the reclining position 
of the bed form. _, 
Many bedridden patients are completely help 

less, and it is quite difficult for one person to 
move them to and from a bed. Often several 
persons are required for a removal. In order 
to facilitate a transfer of a helpless patient by 
one or a minimum number of persons, the equip 
ment operatively shown in Figs. 7-10 is em 
ployed. Details appear in the remaining ?gures. 
This comprises a three-section sheave BI carried 
on a shaft 83 which is supported in bearings 85 
on the frame section I9. A crank 37 controls 
the shaft 83 and sheave 8|. 
Wound on the sheave BI are three ?exible con 

nector cords 89, SI and 93 shown in alternative 
positions in Fig. 4. The arrangement of cords 
shown in solid lines is used for transfer from the 
bed to the apparatus (Figs. 7 and 3); and the 
dotted line arrangement is used for transfer from 
the apparatus to the bed (Figs. 9 and 10). 

Referring to the solid lines in Fig. 4, the cord 
89 is threaded through an eye 95 on a crossbar 
22 which forms the cross connection of the two 
links H. The cord then passes through an eye 
91 under the leg rest 51. The cord 9| is threaded 
through an eye 99 on the crossbar 2I and an eye 
I93 on the side of seat frame I9. The cord 93 
passes through an eye Iill positioned next to 
eye 99 on crossbar 2I and through eye I99 on 
the back rest 49. The cords and eyes are located 
beneath the frames. 

Conversely, the cords may be reversed to the 
other side of the apparatus as shown by the 
dotted lines of Figs. 4 and 8. The cord 89 is 
threaded through eye 98 on the opposite side of 
the leg rest 57. Cords SI and 93 are located so 
_as not to overlap. Thus cord 93 passing through 
eye IIJI may be threaded through the other eye 
I94 on the seat member I9; and cord 9I passing 
through eye 99 may be threaded through eye 
I02 on the back rest 59. 
The ends of the ?exible connectors 89, 9| and 

93 are provided with enlargements I96 which 
may pass through the aforementioned eyes, but 
which are adapted to engage in key slots I08 
in spatulas or needles to be described (see Fig. 
7). Each spatula is flat and polished and has 
rounded edges for easy slipping under a patient. 
The key slots I08 are also adapted for receiving 
angle members III. These angle members are 
detachable and are placed in position after the 
spatulas have been slipped under a patient. The 
angle members are adapted vto'back arm rest 
cushions II3. These cushions normally are held 
upon the arm rails ‘II by clips H5, but when 
needed in connection with the spatulas they may 
beremoved and used as shown in Fig. 7. The 
cushion a‘rm rests IIS may be clipped onto cross 
braces H? of the back 619 when not in use in 
connection with the spatulas or in connection 
with the arm rests ‘II (see Fig. 2). 
The use of the device for removing a patient 

from an ordinary bed to the present apparatus 
is shown in Figs. 7 and 8. The apparatus is set 
to the horizontal reclining position of Fig. 2 
and adjusted in elevation to be just slightly low 
er than the plane of the upper surface of the 
bed. The cushion arm rests II3 are removed. 
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Then the crank 81 ismanipulated- to permit 
unwinding of the ?exible connectors 89; 9!,1 93 
which are threaded through the propereyes. 
The spatulas or needles H35, Tlt'iand N39, with 
cords attached, are-then threaded under the pa 
tient (Figs. 7 and 8), preferably beneath suit 
able sheeting or other bed clothing, and if pos 
sible over plastic or rubber sheeting of relatively 
low friction ?nish. These sheets are not shown 
in the drawings in order not to complicate ‘them. 
This places the ?exible connectors under the'pa 
tient. At this time the spatulas or needles do 
not carry the angle brackets Hi. After the 
spatulas are in the position shown in- Fig. '7, the 
cushions H3 are attached and if sheeting is used 
they will be under the sheeting.‘ The cushions 
are linked together by means of a pin connection 
provided for the purpose and shown at i IQ (Fig. 
'7). They are then attached to the spatulas by 
means of the angles Hi suitably connected at 
one of the openings Edi‘; shown in the spatulas, 
to suit the contour of the patient’s body and to 
maintain the cushions in aisubstantially vertical 
position. Then by operating the crank 81, the 
connectors are drawn in on the sheave 8i and 
the patient is drawn onto the present apparatus. 
The reaction for the pull in the connectors is 
taken between the apparatus and the bed. Then 
the cushions and brackets may be removed and 
the spatulas drawn out from under the patient 
by action of the crank 8'5, whereupon he is in a 
location to be raised into a sitting position, if 
desired. 
To reverse the order of events, the arrange 

ment shown in Fig. 9 (and bythe dotted lines of 
Fig. 4) is used, wherein the connectors are re 
versed as described, then doubled back and 
threaded under the patient by means of ‘the spat 
ulas. Then assuming that the cushions and 
angle braces have been applied as above de 
scribed, winding on the crank will result in move 
ment of the patient from the apparatus to the 
bed, as shown by the arrow in Fig. 9. In this 
case the elevation of the apparatus should be 
slightly higher than that of the upper plane of 
the bed. Naturally, when one side of the patient 
arrives at the edge of the bed there will be a re 
action tending to tilt the apparatus, which may 
be balanced by the nurse; or, if desired, a clamp 
such as shown at I23 may be used between the 
bed and a portion of the apparatus, as indicated. 

In Fig. 10 is shown a mode of operation in 
which the reaction due to unloading of the pa 
tient from the apparatus to the bed is taken up 
by contact between them, no clamp being re 
quired. It is preferable in this case that a spe 
cial permanent bed be employed having rollers £25 
beneath and along its edges. In this case the 
?exible connectors are fed under the bed, as in 
dicated at i2'l, over its far edge 829, back over 
the bed as shown at l3l, and then threaded 
under the patient, as already described. Oper 
ation of the crank 8'! and in-drawing of the con-, 
nectors will then slide the patient from the ap 
paratus onto the bed, the reaction being be 
tween their edges. 
In the mode of operation of Fig. 10 there is 

an advantage over that of Fig. 9 since the pa 
tient may be moved to the center of the perma 
nent bed; 

If desired, an L-shaped, form-fitting- cradle 
may be substituted for the spatulas hi5, it? and 
H99 and the cushions H3 to which the connec 
tors are attached. Such a cradle is shown at 
numeral i5! (Fig. 11) with openings I53 for fas 

' itening the ‘cords, Such a "cradle whendra'wn 
‘toward the patient from one‘side- has the effect 
1 of picking him up and sliding him~ across the 

~ bed. It will be understood that the spatulas may 

10 

be used for threading the cords under the pa 
tient and removed before the connectors arev fas 
tened to the cradle. The connectors may be 
composed of tape or cords of nylon or the like, 
or metal. . 

“Although the present. disclosure. indicates 
cranks. for supplying manual motive power, it 

l?i‘willz be: understood that suitable motor‘ drives 
' 7 may be used at these points if desired, supplied 
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with current either from' an outside ‘source or 
a battery carried upon the apparatus. 

‘ It will be observed that the lifting linkage 
i, .1’, i5, 9, ll’, E9 is of a compound parallelogram 
variety wherein the stabilizing- link H is respon 
sible for shifting the seat member i9 horizon 
‘tally forward (with respect to the frame) as lift 
ing occurs. As is known, the center of gravity 
of a patient moves rearward as he lies-vdown. 

: vThus compensation is made as the device is put 
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into the bed position shown in Fig. 2. The re 
sult is that the center of gravity of the patient 
is kept within the area bounded by. the wheel 
supports of the frame. The compensation is such 
that the rearward movement of the ‘center of 
gravity of the patient when ‘lying down is com 
pensated forward, so that there isno danger of 
a prone patient. pivoting. backward on the 
wheels 3. ' 

- It should bev observed that the. device would 
not normally be used as a chair when elevated 
to the position of Fig. 2 but only as‘a bed, so that 
under such conditions the center of gravity of 
a patient will properly be compensated. On the 
other hand, the normal seating position is with 
the member l9 down, as shown in Fig. 1, wherein 
the center of gravity is compensated backward 
into the preferred position within the wheel sup 
ports of the frame. There is of course some ad 
justment forward of the patient’s center of grav 
ity when seated during the initial period of lift 
but this is not enough for the patient to tilt for 
ward on the casters 5. By the time the lift is 
high enough for the desired bed position of Fig. 
2, the reclining chair linkage is no longer used 
by the patient as an up-right chair. 
In view of the above, it will be seen that the 

several objects of the invention are achieved and 
other advantageous results attained. 
As many changes could be made in the above 

constructions without departing from the scope 
of the invention, it is intended that all matter 
contained in the above description or shown in 
the accompanying drawings shall be interpreted 
as illustrative and not in a limiting sense. 

I claim: 
1. Adjustable mobile apparatus for invalids 

comprising a mobile supporting frame, a section 
to be raised and lowered, spaced gear-reduction 
units carried on the frame, a power unit driving 
said spaced units, parallel driving levers of equal 
lengths driven by said spaced units, parallel links 
of equal lengths pivoted to the driving levers and 
pivotally connected to said section, and a stabiliz 
ing link pivoted to said section and the frame. 

2. Adjustable mobile apparatus for invalids 
comprising a mobile supporting frame, a section, 
spaced gear-reduction units carried on the frame, 
a crank-driven unit driving said spaced units, 
parallel driving levers of equal lengths driven by 
said spaced units, parallel links of equal lengths 
pivoted to the driving levers and pivotally con 
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nected to said vsection to be raised and lowered, 
and a stabilizing link pivoted to said section and 
pivoted with the frame to permit elevation and 
horizontal displacement of said section with re 
spect to said frame while maintaining said section 
substantially parallel to the centers of rotation 
of the driving levers. 

3. Transfer apparatus for invalids, comprising 
an elongate patient carrier adapted to be moved 
into a substantially horizontal and coplanar posi 
tion with respect to a horizontal support to and 
from which a patient is to be transferred, a. wind 
ing member on the carrier, ?exible connectors 
adapted to be wound on and oil? the winding 
member, guides on the carrier for said ?exible 
connectors for directing them substantially par 
allel to one another crosswise of the carrier and 
substantially in the plane of transfer, needle 
threading devices attachable to the ends of said 
?exible connectors for threading them under a 
patient, and at least one upright member attach 
able and detachable with respect to said ?exible 
connectors for lateral pulling engagement with 
a patient when the ?exible connectors are drawn 
in on the winding device. 

4. Transfer apparatus for invalids, comprising 
an elongate patient carrier adapted to be moved 
into a substantially horizontal and coplanar posi 
tion with respect to a horizontal support to and 
from which a patient is to be transferred, a 
crank-driven winding element on the carrier, 
?exible connectors adapted to be wound on and 
oif the winding element, guides comprising eyes 
disposed on the carrier through which said ?ex 
ible connectors are threaded, the eyes being dis 
posed for directing the connectors substantially 
parallel to one another crosswise of the carrier 
and substantially in the plane of transfer, needle 
threading devices attachable to the ends of said 
?exible connectors for threading them under a 
patient, and at least one upright member attach 
able and detachable with respect to said ?exible 
connectors for pulling engagement with a patient 
when the ?exible connectors are drawn in on the 
winding device. 
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5. In transfer apparatus for invalids consisting 

of an elevator mechanism and an elongate fold 
able patient carrier supported by the elevator 
mechanism adapted to be adjusted from a sitting 
arrangement to a reclining arrangement includ 
ing a substantially coplanar position with respect 
to a horizontal support to and from which a 
patient is to be moved; comprising a crank 
driven winding member on one part of the fold 
able patient carrier, ?exible connectors adapted 
to be wound on and 01f the winding member, 
guide eyes on other parts of the foldable carrier 
for said ?exible connectors for directing them 
substantially parallel to one another crosswise 
of the carrier and substantially in the plane of 
transfer when the carrier is horizontal, needle 
threading devices attachable to the ends of said 
?exible connectors for threading them under a 
patient, and at least one upright member attach~ 
able and detachable with respect to said ?exible 
connectors for pulling engagement with a patient 
when the ?exible connectors are drawn in on 
the winding device. 

CLIFFORD E. SANDERS. 
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