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10 Claims. (Ci. 5-8) 

This invention relates to hospital equipment, and more 
particularly to apparatus for transferring a patient from a 
hespital bed to a wheeled stretcher, and vice versa. 
A main object of the invention is to provide a novel and 

improved patient transfer apparatus adapted to be 
mounted on a wheeled stretcher and arranged so that a 
patient may be transferred thereby from a hospital bed 
to a stretcher or from the stretcher to the bed with a mini 
mum amount of disturbance or discomfort to the patient 
and with a minimum amount of effort on the part of the 
nurse or attendant handling the patient. 
A further object of the invention is to provide an im 

proved patient transfer apparatus which can be operated 
by a single person and which enables a patient to be trans 
ferred to and from a bed in a comfortable and safe 
ac. . 

A still further object of the invention is to provide an im 
proved patient transfer apparatus which is simple in con 
struction, which is easy to use, which is safe in operation, 
and which is inexpensive to manufacture. 

Further objects and advantages of the invention will 
become apparent from the following description and 
claims, and from the accompanying drawings, wherein: 

Figure 1 is a top plan view of a hospital bed and a 
wheeled stretcher provided with an improved patient trans 
fer apparatus according to the present invention, the 
stretcher being arranged adjacent the bed in a position 
to transfer a patient from the bed to the stretcher. 

Figure 2 is a vertical cross-sectional view taken substan 
tially online 2-2 of Figure 1. 

Figure 3 is an enlarged cross-sectional detail view taken 
through one of the windlass housings of the apparatus, on 
the line 3-3 of Figure 1. 

Figure 4 is an enlarged vertical cross-sectional view 
taken on line 4-4 of Figure 3. 

Figure 5 is a horizontal cross-sectional detail view taken 
on line 5-5 of Figure 4. 

Figure 6 is an enlarged vertical cross-sectional view 
taken on line 6-6 of Figure 3. . 

Figure 7 is a fragmentary enlarged transverse vertical 
cross-sectional view taken online 7-7 of Figure 

Figure 8 is an enlarged elevational detail view taken on 
line 8-8 of Figure 2. - - 

Figure 9 is an enlarged cross-sectional detail view taken 
online 9-9 of Figure 1. 

Figure 10 is an enlarged cross-sectional detail view 
taken on line i0-i0 of Figure 2. - 

Figure 11 is an enlarged plan view, partly in horizontal 
cross-section, of a patient transfer sheet member employed 
in the apparatus of Figures 1 to 10. 

Figure 12 is an enlarged, fragmentary transverse verti 
cal cross-sectional view taken on line 12-12 of Figure 11. 

Figure 13 is an electrical wiring diagram showing the 
electrical circuit connections of the apparatus of Figures 
1 to 12. 

Referring to the drawings, 14 designates a wheeled 
stretcher which comprises a suitable rectangular frame 
15 on which is supported the usual stretcher pad 16, as 
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2 
shown in Figure 7, said frame being provided at its corners 
with depending post elements 17 which are telescopically 
received in respective tubular legs 18, shown in Figure 2, 
said tubular legs 18 being rigidly connected, as by brace 
bars 19 and 20, to form a rigid subframe. Legs 18 are 
provided with suitable casters 21, preferably of the type 
having manually operated locking means so that the 
casters may be at times locked to prevent undesired move 
ment of the wheeled stretcher. Suitable elevating means 
for raising or lowering the upper frame 15 relative to the 
subframe may be provided, as, for example, a hydraulic 
cylinder 22 mounted vertically on the subframe and hav 
ing an elevating piston 23 secured to the upper frame 15. 
An elevating lever 24 is pivoted at 25 to a depending 
bracket 26 secured to cylinder 22, said lever being con 
nected at 27 to the actuating plunger of the hydraulic 
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cylinder, so that the upper frame may be elevated by suit 
ably actuating the lever 24. Conventional manually con 
trolled valve means, not shown, may be provided for 
lowering the upper frame i5 when desired. 
The above described stretcher structure is in itself con 

ventional and does not form any part of the present in 
vention. Obviously, other equivalent types of wheeled 
stretchers may be employed in place thereof. 
Secured in any suitable manner to the opposite ends of 

the upper frame of the stretcher 14 are the vertical plate 
members 28 and 29 which are substantially coextensive 
in length with the frame ends and which may project a 
short distance above the stretcher pad 16, at one side of 
the stretcher, as shown at 30 and 3 in Figures 1 and 2. 
Secured between the upwardly projecting plate end por 
tions 30 and 3i and extending longitudinally along one 
side edge of the stretcher pad is an elongated windlass 
housing 32. 

Designated at 33 is a second elongated windlass hous 
ing which is rigidly secured at its ends to respective parallel 
bar members 34,34. The bar members 34, 34 are adjust 
ably secured in a manner presently to be described to 
respective additional bar members 35,35. Bar members 
35, 35 are pivotally connected at 36, 36 to respective up 
standing lugs 37, 37 at the ends of the respective vertical 
plate members 28 and 29. 
The bar members 34 are formed with longitudinal slots 

38 through which extend longitudinally spaced pairs of 
studs 39, 39 rigidly 'secured to the respective bar mem 
bers 35,35. Wing nuts 40 are provided on the studs 39, 
whereby the bar members 34 and 35 may be locked in 
longitudinally adjusted relation to each other, and whereby 
the degree of extension of the windlass housing 33 from 
the wheeled stretcher 4 may be adjusted in accordance 
with the width of the hospital bed with which the ap 
paratus is to be used. 

Adjustably secured to the outer side of the windlass 
housing 33 are a plurality of generally L-shaped clamp 
ing brackets 41, said brackets being formed with vertical 
slots 42 through which extend pairs of vertically spaced 
studs 43, 43 rigidly secured to the outer side wall of the 
windlass housing 33. Wing nuts 44 are provided on the 
studs 43, as shown in Figure 8, so that the brackets 41 
may be at times locked with respect to windlass housing 
33. The end flange 45 of each bracket 4 is preferably at 
an angle of slightly more than 90 degrees to the main 
body of the bracket to provide a wedging action on the 
edge of the mattress 46 of a hospital bed when the ap 
paratus is positioned for use, as will be presently described. 

Respective outwardly projecting angle brackets 47, 47 
are secured to the respective vertical plate members 28 and 
29 adjacent the upstanding end portions 39 and 31 thereof, 
said brackets 47 serving as Supports for the bar members 
34, 34 when the apparatus is in its folded position, namely, 
when the windlass housing 33 is in the position thereof 
shown in dotted view in Figure 2. - - 
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Mounted on the central portion of the bottom wall 53 

of windlass housing 33 is an electric motor 48 having 
respective relatively small gears 49, 49 secured on the 
opposite ends of its shaft. Gears 49, 49 mesh with re 
spective relatively large gears 50, 50 secured on respec 
tive longitudinal shafts 51, 51 journalled on upstanding 
brackets 52, 52 secured to bottom wall 53. Respective 
longitudinal shafts 54 are journalled on brackets 55, 56 
in alignment with the shafts 51, 51, shafts 54 being of 
larger diameter than shafts 51 and being formed with 
end bore portions 57 receiving the adjacent ends of the 
shafts 54. The end portion of each shaft 54 is formed 
with a transverse slot 58 which may be aligned with a 
similar transverse slot 59 formed in the end of the asso 
ciated shaft 5i. A transverse coupling bar. 60 is secured 
to a rod 61 extending slidably and axially through the 
associated shaft 54, as shown in Figure 3. Rod 6 ex 
tends through the end wall 62 of the housing and is 
provided with a handle knob 63. Thus, each shaft 54 
may be uncoupled from its associated shaft 51 by moving 
its handle knob outwardly, for example, to the position 
shown in dotted view in Figure 3. 

Siidably mounted on each shaft 54 and splined thereto 
so as to be positively rotated therewith is a reel 64 on 
which is wound a cable 65. The cables 65 extend be 
tween respective pairs of vertical guide rollers 66 jour 
nailed in the housing adjacent the opposite end portions 
of its side wall 67, and through respective apertures 68, 
as shown in Figure 4. Secured to the end of each cable 
65 is a snap hook 69, and secured on the cable adjacent 
the snap hook is a block member 70. 
A normally closed limit switch 71 is provided adja 

cent each aperture 68. Said switch may comprise a 
spring arm 72 secured to the inside surface of wall 67 
and having a right-angled finger 73 extending through 
an aperture 74 in wall 67, as shown in Figure 5. Finger 
73 is formed with an external lug 75 extending parallel 
to wall 67, said lug being formed with a slot 76 through 
which cable 65 passes. Arm 72 is provided with a con 
tact element 77 which normally engages a fixed contact 
element 73 secured to wall 67. The contact elements 77 
and 78 are respectively suitably insulated from arm 72 
and wall 67. As will be presently explained, the respec 
tive pairs of contact elements 77, 78 are connected in 
series with motor 48, so that the motor circuit is auto 
matically opened when either of the block elements 70 
engages the lug 75 of its associated limit switch 71. 
The windlass housing 32 is similarly provided with a 

motor 48 coupled by respective pairs of gears 49' and 
50 to shafts 51, 51, which in turn are coupled to reel 
shafts on which are mounted respective reels carrying re 
spective cables 65", 65, as in the case of windlass hous 
ing 33. Respective handle knobs 63, 63' are provided 
on the ends of windlass housing 32, which may be ex 
tended to uncouple the reel shafts from driving shafts 
51', as in Figure 3. The side wall 67 of windlass hous 
ing 32 is provided with normally closed limit switches 
71', 71' having lug elements engageable by blocks 70' on 
the cables 65' to open said limit switches. The cables 
65 are provided with snap hooks 69' similar to Snap 
hooks 69. 
The handle knobs 63, 63 and 63, 63' provide a means 

for at times manually uncoupling the reel shafts 54, 54 
and 54, 54 from the drive shafts 51, 51 and 51, 51, 
and for enabling the reel shafts to be rotated independ 
ently of each other and of said drive shafts, as when it 
is desired to manually pull out the cables 65 or 65, or 
to adjust the reel shafts to equalize the cables 65, 65 or 
65, 65. 

Referring to Figure 13, it will be seen that the motor 
48 is connected in series with limit switches 71, 7 be 
tween the wires 79 and 80 of a suitable line cord 81 pro 
vided with a male double-prong plug 82. Cord 81 ex 
tends from one end of the windlass housing 33. A female 
socket 83 is mounted on the end portion of the plate 
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4 
member 28, said female socket being adapted to receive 
the plug 82. Mounted on the top wall of windlass hous 
ing 32 adjacent the upwardly projecting portion 30 are 
a main control switch 84 and a single pole, double-throw 
switch 85. Switch 85 has the stationary contacts 86 and 
87. Contact 86 is connected by a wire 88 to one termi 
mal of female socket 83. The other terminal of said 
socket is connected to one wire 89 of a line cord 90. 
The other wire 91 of said line cord is connected through 
main control switch 84 to the pole of switch 85. Motor 
48' is connected in series with limit switches 71, 7' be 
tween contact 37 and line wire 89. 
As will be readily apparent, when the pole of switch 

85 engages contact 87, motor 48' will be energized upon 
the closure of main switch 84. Motor 48' will operate 
to wind up cables 65", 65' and will become deenergized 
when the blocks 70' thereon engage the limit switches 71". 
Similarly, the plug 82 engaged in socket 83, when the 
pole of switch 85 is rotated into engagement with con 
tact 86, motor 48 will be energized to wind up cables 
65, 65 and will become deenergized when the blocks 70 
thereof engage the limit switches 71. 
A transfer sheet 92 is provided, said sheet comprising 

a suitable flat framework consisting, for example, of 
flat longitudinal relatively thin metal strips 93, 93 (see 
Figures 11 and 12) connected at their ends by flat, thin, 
transverse metal strips 94, 94 and being further con 
nected by a plurality of spaced intermediate thin flat 
metal strips 95. Suitable padding 96 is provided around 
the framework and a flexible cover 97 of suitable sheet 
material, such as plastic sheet material, canvas, or the 
like, surrounds the framework and padding. A rubber 
cushioning ring 98 is provided in the peripheral edge por 
tion of the envelope 97 to define a soft edge around the 
transfer sheet. Suitable grommets 98' are provided at 
the corners of the transfer sheet, the overlapped welded, 
or otherwise connected end portions of the metal strips 
93 and 94 being suitably apertured, as shown at 99, to 
receive said grommets. 

In using the apparatus to transfer a patient, shown in 
dotted view at 100, from a hospital bed 101 to the wheeled 
stretcher 14, the stretcher is first positioned alongside 
the bed and the frame 15 thereof is elevated by the hy 
draulic cylinder 22 until the transfer sheet 92 on the 
stretcher is substantially at the same level as the top Sur 
face of the mattress 46. The casters 21 are then locked 
to prevent movement of the stretcher. The wing nuts 40 
are loosened and the arms 34 are extended with respect 
to the arms 35. The windlass housing 33 is then rotated 
from its dotted view position of Figure 2, over the bed, 
the windlass housing 33 being then pushed toward the 
stretcher after the arms 34, 35 have engaged the bed, 
whereby the clamp members 45 engage beneath the edge 
of the mattress, as shown in Figure 2, and wedgingly grip 
said edge, thus clamping the bed sheet to the mattress. 
Wing nuts 40 are then tightened to lock arms 34 and 35. 
The handle knobs 63 are then pulled out and the cables 
65, 65 are extended from the windlass housing 33 suffi 
cietly to allow the snap hooks 69 to be engaged with the 
grommets 98' of transfer sheet 92 nearest the bed. The 
snap hooks 69' may be engaged with the remaining grom 
mets 98, as shown in Figure 1. Plug 82 is then inserted 
in socket 83. 

Handle knobs 63 may then be pushed back to their 
coupling positions after the cables 65 have been adjusted 
to equal tightness. The handle knobs 63' of housing 
32 must then be pulled out to allow free unwinding of the 
cables 65' from housing 32. 

Switch 85 is then set in the proper position to ener 
gize motor 48, and the main control switch 84 is then 
closed. Motor 48 then operates to wind up cables 65 
on the reels 64, causing the transfer sheet 92 to move 
slowly toward the patient 100. As the transfer sheet 
reaches the patient, it is merely necessary to hold the 
patient stationary so as to allow the sheet to pass beneath. 
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his body, no lifting or tilting of the patient's body being 
trequired. 
The envelope 97 of the transfer sheet is preferably of 

relatively smooth material to allow the transfer sheet to 
pass beneath the patient's body with minimum friction 
and discomfort to the patient. 

After the patient is on the transfer sheet, the main 
switch 84 may be opened, or, alternatively, the transfer 
sheet may be allowed to travel toward housing 33 until 
one or both of the limit switches 71 are opened, as above 
described. The handle knobs 63 of housing 33 are then 
pulled out to uncoupling positions, and the handle knobs 
63' of housing 32 are pushed inwardly to coupling posi 
tions. Main switch 84 is then closed, if it has been previ 
ously opened, and switch 85 is operated to the position 
wherein motor 48' will be energized. The motor 48 then 
operates to cause cables 69' to be wound up on their reels, 
pulling the transfer sheet and the patient onto the stretch 
er. When the transfer sheet reaches its final position 
on the stretcher, the limit switches 71, 71 open and de 
energize motor 48. 
Snap hooks 69 are then disconnected from the transfer 

sheets, and cables 65 are wound up on their reels, as by 
pushing the handle knobs 63 into their coupling positions 
and energizing motor 48 by means of switch 85. Wing 
nuts 40 may then be loosened to allow housing 33 to be 
disengaged from the edge of the mattress 46 and to allow 
the housing 33 to be returned to its initial position, shown 
in dotted view in Figure 2. 
The patient may then be transferred to the desired loca 

tion on the wheeled stretcher. The patient may be trans 
ferred from the stretcher to a hospital bed by following 
a procedure similar to that above described, in which case 
the transfer sheet may be left on the hospital bed if it 
is not desired to unduly disturb the patient. 
The windlass housings may be made of suitable sound 

insulating material, or may be internally padded or other 
wise insulated to reduce mechanical noise to a minimum. 
The motors 48 and 48 are preferably shock-mounted, 
or otherwise suitably cushioned to prevent excessive noise 
therefrom. 
While a specific embodiment of an improved patient 

transfer apparatus has been disclosed in the foregoing de 
scription, it will be understood that various modifications 
within the spirit of the invention may occur to those 
skilled in the art. Therefore it is intended that no limita 
tions be placed on the invention except as defined by the 
scope ofthe appended claims. 
What is claimed is: 
1. In a patient transfer device, a stretcher adapted 

to receive a transfer sheet, support means pivoted to op 
posite end portions of said stretcher for rotation in verti 
cal planes transverse to the stretcher, a longitudinal reel 
shaft journalled to said support means and being spaced 
a substantial distance from the pivotal connection there 
of, cable reel means mounted on said reel shaft, and a 
pair of cables wound on said cable reel means, said cables 
being arranged for connection to the transfer sheet, 
whereby rotation of said reel shaft will cause the trans 
fer sheet to be moved transverse to the stretcher toward 
said reel shaft. 

2. In a patient transfer device, a stretcher, a transfer 
sheet movably disposed on said stretcher, support means 
pivoted to opposite end portions of said stretcher for ro 
tation in vertical planes transverse to the stretcher, a 
longitudinal reel shaft journalled to said support means 
and being spaced a substantial distance from the pivotal 
connection thereof, means for at times securing said reel 
shaft in an extended position substantially horizontally 
aligned with said transfer sheet, cable reel means 
mounted on said reel shaft, and a pair of cables Wound 
on said cable reel means, said cables being arranged for 
connection to the transfer sheet, whereby rotation of said 
reel shaft will cause the transfer sheet to be moved trans 
verse to the stretcher toward said reel shaft. 
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3. In a patient transfer device, a stretcher, a transfer 
sheet movably disposed on said stretcher, support means 
pivoted to opposite end portions of said stretcher for ro 
station in vertical planestransvers to the stretcher, alongi 
tudinal reel shaft journalled to said support means and 
being spaced a substantial distance from the pivotal con 
nection thereof, means for at times securing said reel 
shaft in an extended position substantially horizontally 
aligned with said transfer sheet, cable reel means mounted 
on said reel shaft, a pair of cables wound on said 'cable 
treel means, said cables being arranged for connection 
to the transfer sheet, and a motor mounted on said 'Sup 
port means and being drivingly connected to said reel 
shaft to rotate said shaft, whereby rotation of said reel 
shaft will cause the transfer 'sheet to be moved transverse 
to the stretcher toward saiti reel shaft. 

4. In a patient transfer device, a stretcher adapted to 
receive a transfer sheet, support means pivoted to op 
posite end portions of said stretcher for rotation in verti 
cal planes transverse to the stretcher, a longitudinal reel 
shaft journalled to said support means and being spaced 
a substantial distance from the pivotal connection there 
of, cable reel means mounted on said reel shaft, a pair of 
cables wound on said cable reel means, said cables being 
arranged for connection to the transfer sheet, whereby 
rotation of said reel shaft will cause the transfer sheet to 
be moved transverse to the stretcher toward said reel 
shaft, a second reel shaft journalled to the stretcher 
parallel to said first-named reel shaft, second cable reel 
means mounted on said second reel shaft, and a pair of 
cables on said second reel means arranged for connec 
tion at times to the transfer sheet. 

5. In a patient transfer device, a stretcher, a transfer 
sheet movably disposed on said stretcher, support means 
pivoted to opposite end portions of said strecther for ro 
tation in vertical planes transverse to the stretcher, a 
longitudinal reel shaft journalled to said support means 
and being spaced a substantial distance from the pivotal 
connection thereof, means for at times securing said reel 
shaft in an extended position substantially horizontally 
aligned with said transfer sheet, cable reel means 
mounted on said reel shaft, a pair of cables wound on 
said cable reel means, said cables being arranged for con 
nection to the transfer sheet, a motor mounted on said 
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Support means and being drivingly connected to said reel 
shaft to rotate said shaft, whereby rotation of said reel 
shaft will cause the transfer sheet to be moved trans 
verse to the stretcher toward said reel shaft, a second 
reel shaft journalled to the stretcher parallel to said first 
named reel shaft, second cable reel means mounted on 
said second reel shaft, a pair of cables on said second reel 
means arranged for connection at times to the transfer 
sheet, and a second motor mounted on said stretcher and 
being drivingly connected to said second reel shaft. 

6. In a patient transfer device, a stretcher adapted to 
receive a transfer sheet, support means pivoted to op 
posite end portions of said stretcher at one side of said 
stretcher for rotation in vertical planes transverse to the 
stretcher, a longitudinal reel shaft journalled to said sup 
port means and being spaced a substantial distance from 
the pivotal connection thereof, cable reel means mounted 
on said reel shaft, a pair of cables wound on said cable 
reel means, said cables being arranged for connection to 
the transfer sheet, whereby rotation of said reel shaft will 
cause the transfer sheet to be moved transverse to the 
stretcher toward said reel shaft, a second reel shaft jour 
nalled to the other side of the stretcher parallel to said 
first reel shaft, second cable reel means mounted on said 
second reel shaft, and a pair of cables on said second reel 
means arranged for connection at times to the trans 
fer sheet. 

7. The structure of claim 6, and clamp elements car 
ried by said support means adjacent said first-named reel 
shaft and being arranged to grippingly engage a portion 
of a hospital bed beneath said first-named reel shaft when 
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the first-named heel shaft is in an extended position with 
respect to the stretcher. 

8. In a hospital stretcher, first windlass means mounted 
at one longitudinal side of the stretcher, support means 
pivoted to the other side of the stretcher for rotation 
transverse to said stretcher, and second windlass means 
carried by said support means and being located in out 
wardly spaced relation to said stretcher when said sup 
port means is rotated outwardly, said support means being 
arranged to allow said second windlass means to be ro 
tated over a patient to a position on the side of said 
patient opposite said stretcher when the stretcher is dis 
posed adjacent a hospital bed occupied by the patient. 

9. The structure of claim 8, and means on said second 
windlass means engageable with a portion of the bed to 
secure said second windlass means in said position. 
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10. In a hospital stretcher, support means pivoted to 

the stretcher for rotation transverse thereto, and windlass 
means mounted on said support means, said support 
means being arranged to carry said windlass means over 
a patient to a position on the side of said patient op 
posite said stretcher when the stretcher is disposed ad 
jacent a hospital bed occupied by the patient. 
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