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[57] ABSTRACT 

An improved drive bracket connector for use in pa 
tient transfer apparatus of the type having a pair of su 
perimposed extensible apron assemblies each includ 
ing a separator to be coupled to a drive chain. The 
drive bracket connector allows pivotal separation ofv 
the upper of the apron assemblies relative to the lower 
apron assembly thereby to facilitate cleaning opera 
tions as well as use of the apparatus as a bed sheet 
changing mechanism. 

5 Claims, 7 Drawing Figures 
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DRIVE BRACKET CONNECTOR FOR PATIENT 
TRANSFER APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in patient 
transfer apparatus and more particularly, concerns an 
improved drive bracket connector for coupling apron 
?ight separating support members to a translating drive 
in patient transfer apparatus of the type in which a pair 
of upper and lower beltlike apron assemblies are ar 
ranged for adjustment between a retracted condition 
overlying a load ‘carrying mobile deck structure and an 
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extended condition over a surface adjacent to one edge - 
of the deck structure, the apron assemblies being oper 
able to translate a reclining patient between the surface 
‘and the deck structure without manualhandling. 

In prior US. Pat. Nos. 3,493,979 and 3,579,672 is 
sued respectively on Feb. 10, 1970 and May 25, i971 ' 
to Laurel A. Koll and Water Crook, Jr. jointly, as well 
as in copending application Ser. No. 241,1 1 l ?led Apr. 
5, 1972 by the present inventor, several embodiments 
of object transfer apparatus are disclosed as having par 
ticular utility in the transferring of non-ambulatory pa 
tients to or from hospital beds, surgical tables, x-ray ta 
bles, or other surfaces without in any way disturbing or 
causing any discomfort to the patient while remaining 
in the reclined or prone position. The disclosures of 
these patents, moreover, depict a chronological evolu 
tion of a machine made commercially available by the 
common assignee of these prior patents as well as the 
present invention. The patient transfer components of 
the commercially available machine parallel quite 
closely the assembly of aprons and separators supports 
disclosed in_ the latter'two of these prior patents in the 
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sense that it employs a pair of superimposed upper and I 
lower thin and ?exible separating support plates about 
which belt-like apron ?ights are trained and operated 
by power driven means to effect the patient transfer 
operation. Accordingly, both upper and lower separa 
tors are connected at opposite ends near their inboard 
or rear edge by a bracket connector to an upper hori 
zontal ?ight in a drive chain so that the separators will 
be translated between the retracted and extended con 
ditions simultaneously with corresponding movement 
of the drive chain. 

In addition to the primary patient transfer utility of 
the apparatus, a further use may be made of the basic 
apparatus for changing a bed sheet under a reclining 
patient as disclosed in the above-mehtioned US. Pat. 
No. 3,579,672. While the prior apparatus is highly ef 
fective in performing the bed sheet changing method 
described in that prior patent, the prior apparatus re 
quired that the apron assembly ?rst be operated to 
draw a sheet between the upper and lower aprons be 
fore the assembly of aprons is advanced with the sheet 
under the patient. It has been found that while the time 
required to operate the machine and manipulate ‘the 
sheet into position between the apron assemblies was 
acceptable, it nevertheless constituted a distracting fac 
tor in the use of the machine for this purpose. 

Similarly, ‘the time required to clean the endless belts 
forming the operative apron assemblies in the prior ap 
paratus was increased somewhatby the requirement 
that the apparatus be operated to expose all portions of 
the apron forming endless belts. Moreover, the length 
of the belt forming the apron coupled with full expo 
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sure of the upper apron to foreign materials empha 
sized the need for cleaning particularly in meeting the 
sanitary conditions required of hospital usage. 
Although the basic patient or object transferring 

function of the prior apparatus was not directly af 
fected by these objections, the development of a com 
pletely acceptable commercial machine has demon 
strated a desirability for improvement. 

SUMMARY OF THE PRESENT INVENTION 

In accordance with the present invention, a patient 
transfer apparatus of the type disclosed in the afore 
mentioned patents is signi?cantly improved by the-pro 
vision of a novel drive bracket connector for coupling 
the apron ?ight separating support members to the 
translating drive in such patient transfer apparatus and 
which permits pivotal'or hinging movement of the 
upper apron assembly so it may be separated physically 
from the lower apron assembly to facilitate both a bed 

. sheet changing procedure and cleaning of the appara 
tus. Two such brackets are employed in the apparatus, 
one to be connected at each end of the lower separator 
near its rear edge, each bracket having a facility for a 
pintle connection to the upper separator as well as a 
connection to the power drive chain so that the upper 
separator hinging provision in no way detracts ‘from the 
drive coupling function of the bracket. Also a modi?ca 
tion of the. housing end portions is provided by which 
the pivotal action of the upper separator and apron 
trained thereon may be pivotedupwardly without inter 
ference by the protective housing. 
Accordingly, among the objects of the present inven 

tion are: the provision of an improved drive bracket 
connector for patient transfer apparatus of the type re 
ferred to; the provision of such an improvement by 
which pivotal separation of the upper and lower apron 
assemblies in such apparatus may be effected and the 
provision of such an improved bracket connector ‘by 
which the additional facilities referred to are accom 
plished without in any way detracting from the basic 
operation of the machine while at the same'time main 
taining or improving manufacturing assembly tech 
niques, costs and the like. 
Other objects and further scope of applicability of 

the present invention will become apparent from the 
detailed description to‘follow taken in conjunction with 
the accompanying drawings in which like reference nu 
merals designated like parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a patient transfer ap 
paratus of the type illustrated in the aforementioned 
patents and incorporating the improved bracket con 
nector of the present invention; 
FIG. 2 is a fragmentary end elevation illustrating the 

bracket connector of the invention; 
FIG. 3 is an enlarged fragmentary cross-section taken 

on line 3-3 of FIG. 2; 
FIG. 4 is an enlarged fragmentary plan view taken on 

line 4-4 of FIG. 2; ' 
FIG. 5 is an enlarged fragmentary plan view illustrat 

ing the bracket connector of the present invention and 
its attachment to the lower separator plate of the pa 
tient transfer apparatus; 
FIG. 6 is an enlarged fragmentary cross-section taken 

on line 6—6 of FIG. 4; and 
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FIG. 7 is an enlarged end view illustrating the compo 
nent for connecting the upper separator to the connec 
tor of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A patient transfer apparatus of the general type illus 
trated in the prior US. patents referred to above is 
shown in FIG. 1 of the drawings to include a lower ped 
estal section 10 supported on swivel mounted caster 
wheels 12 and an upper transfer section 14 supported 
for vertical adjustability with respect to the pedestal by 
a lifting arm 16. A pair of laterally translatable, super 
imposed upper and lower transfer apron assemblies 18 
and 20, respectively as well as the translating drive 
mechanism for these assemblies including translating 
drive chains 22 are carried by the upper section 14. Al» 
though the upper apron assembly 18 is shown in FIG. 
1 to be inclined upwardly and forwardly to illustrate the 
movement of this component permitted by the bracket 
connector of the present invention, in the operation of 
the apparatus as disclosed in the prior patents to trans~ 
fer a patient, the upper apron assembly will lie against 
and be supported by the lower apron assembly 20. 

In the interest of more clearly illustrating the im 
proved drive bracket connector of the present inven 
tion, many of the operating components of the apron 
assemblies 18 and 20 have been omitted from the draw 
ings. A complete detailed understanding of these com 
ponents and their operation may be had by reference 
particularly to the aforementioned copending applica 
tion Ser. No. 241,1 1 I, filed Apr. 5, I972. For purposes 
of the present invention, it will suffice to note that each 
of the apron assemblies 18 and 20 are comprised of a 
thin ?exible plate-like support member 24 and 26 re 
spectively, each of generally rectangular con?guration 
and dimensioned to receive the human anatomy in a 
reclined position. Both support members 24 and 26 are 
essentially the same size and in use, are superimposed 
in coextensive relation. An upper apron is formed by 
upper and lower ?ight portions 28 and 30 of an ex 
tremely thin endless belt formed of nylon or ?berglas 
reinforced Te?on, the belt extending about the leading 
edge 32 of the upper separator 24 and extending be 
yond the trailing or inboard edge of the separator 24 
downwardly about a drive and control arrangement de 
scribed fully in the aforementioned copending applica 
tion. Trained about the lower separator 26 is a loop of 
similar belt material to establish upper and lower ?ights 
34 and 36 of the lower apron. Although the lower 
apron is characterized as continuous in the sense that 
operationally it de?nes a complete loop, a portion of 
the lower ?ight 36, designated by the reference nu 
meral 38, is clamped or ?xed near the leading edge of 
the upper transfer section 14 so that translating move 
ment of the lower separator 26 from the position shown 
in FIG. 1 outwardly over a bed or other surface to or 
from which a patient is to be transferred will result in 
a rotation of the lower apron ?ights 34 and 36 rela 
tively about the lower separator 26 so that frictional 
forces between the underside of the lower separator 26 
and the surface over which the apron assemblies travel 
will be effectively isolated. The basic patient transfer 
operation effected by the apron assemblies 18 and 20 
is completely described in the aforementioned copend 
ing application and to the extent that the disclosure 
therein is necessary for a full understanding of the im 
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4 
proved drive bracket connector of the present inven 
tion, that disclosure is expressly incorporated herein by 
reference. 
The improved drive bracket connector of the present 

invention is designated generally in the drawings by the 
reference numeral 40. Although in the description to 
follow. the structural details of the bracket connectors 
40 will be described with reference to only one such 
bracket connector, it is to be understood that the struc~ 
tural assembly including the drive chain 22 and the 
connector 40 is duplicated on opposite ends of the 
upper transfer section 14. Also in this connection, it 
will be noted that the upper transfer section 14 includes 
at opposite ends a plate-like end casting 42 to which 
appropriate chain sprockets 44 are mounted to estab 
lish a horizontal upper ?ight 22a in the drive chain 22. 
Further, each of the end castings 42 are formed with a 
horizontal guide groove 46 in its outer surface and with 
a shoulder 48 on its inner surface for supporting a 
beam-like deck structure 50 extending between the end 
castings and providing a load bearing support for the 
apron assemblies 18 and 20,all as depicted in the show 
ing of FIG. 3. 
The bracket connector 40 is shown in FIGS. 3, 4 and 

6 of the drawings to comprise an assembly of a verti 
cally oriented plate-like formation or member 52, a 
chain coupling element 54, and a guiding slide 56. The 
plate-like member 52, as shown most clearly in FIGS. 
3 and 6, is provided on its inner edge with an inwardly 
projecting integral shelf-like portion 58 adapted to be 
secured rigidly and directly to the ends of the lower 
separator 26 near the inboard edge thereof by rivets 60. 
Also projecting inwardly of the plate-like formation 52 
is an L-shaped pin bracket 62 (FIGS. 4 and 5). a leg 
portion 64 of which is provided with an aperture 66 to 
receive the free end of a pintle 68. The pintle 68 is pro 
vided with a head 70 received within an appropriate 
counterbore in the outer surface of the plate 52 and 
captured against axial displacement by the inner face 
of the chain coupling element 54. As shown most 
clearly in FIGS. 3 and 4 of the drawings, the element 
54 is nested in a stepped portion 72 of the plate 52 and 
is secured in place by screw bolts 74 extending through 
the plate 52 into the element 54. 
As shown in FIG. 6, the pintle 68 extends through an 

eyelet 76 formed on the end of a strap member 78 in 
turn rigidly secured by rivets 80 along the end edges of 
the upper separator 24. Both the upper and lower sepa 
rators 24 and 26 are rabbeted to accommodate this as 
sembly as shown in FIG. 6. Also it will be noted that be 
cause the axis of the pintle 68 parallels the rear edge of 
the upper separator 24, the latter is permitted pivotal 
movement from a horizontal position on the lower sep 
arator 26 as shown in FIG. 6, for example, upwardly to 
the position shown in FIG. 1. 
As shown in FIGS. 2-4 of the drawings, the guiding 

slide member 56 is secured near the lower portion of 
the plate 52 by bolts 82. Also as seen in these ?gures, 
the chain connecting element 54 assumes an inverted 
U-shaped configuration of sufficient lateral extent to 
receive the chain 22. Further, a pair of chain pins 84 
are carried by the member 54 and captured against 
axial displacement by the outer surface of the plate 
member 52in a manner similar to that in which the pin 
tle 68 is captured. The member 54 thus replaces one of 
the links in the chain 22 to effect a direct driving con 
nection therewith. 
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In use of the apparatus to effect the basic patient 

transfer operation described in the aforementioned 
US. patents, the bracket 40 operates simply as a drive 
coupling of the separator plates 24 and 26 to the upper 
run 22a of the drive chain. When access is needed be 
tween the apron assemblies 18 and 20, such as for 
cleaning purposes or for a bed sheet changing opera 
tion, the coupling allows hinging movement of the 
upper apron assembly to the position in FIG. 1. It is also 
noted that inasmuch as aesthetics, sanitation and safety 
aspects of the overall apparatusmake desirable cover 
age of the ends of the apron assemblies 18 and 20 as 
well as the drive chain 22, the transfer section 14 of the 
apparatus may be provided with hinged end covers 86 
adjustable to the position illustrated in FIG. 1. In this 
position of the covers 86, upward hinging movement of 
the apron assembly 18 is permitted. The covers are 
closed over the ends of the apron assemblies when the 
machine is used in the patient transfer operation. While 
the hinged end covers 86 represent an acceptable pro 
vision for covering the ends of the apron assemblies, 
other arrangements are contemplated, such as for ex 
ample, resilient lips which would cover the ends of the 
aprons but ?ex out of the way when the upper apron is 
pivoted upwardly. Also the housing shell of the section 
14 might be made to project above the level of the 
upper apron within sufficiently close tolerances to 
allow the upper apron to be hinged upwardly while at 
the same time preventing access to the ends thereof. 
Thus it will be appreciated by this invention there is 

provided an improved drive bracket connector for pa 
tient transfer machines of the type referred to and by 
which the above mentioned objects are completely ful 
filled. Not only is the structure of the bracket connec 
tor particularly well suited for efficient operation of the 
machine in the patient transfer operation and in clean 
ing or bed sheet changing operations, but also the 
structural assembly of the bracket connector is particu 
larly well suited for simpli?ed manufacturing tech 
niques and diminuation of maintenance requirements. 
While the described structural organization of the im 
proved bracket connector is preferred, it will be appre 
ciated that various changes and/or modi?cations can 
be made without departing from the true spirit of the 
invention. It is expressly intended, therefore, that the 
foregoing description is illustrative only, not limiting, 
and that true spirit and scope of the present invention 
be determined by reference to the appended claims. 

I claim: 7 

1. In an object transfer apparatus of the type having 
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6 
a load carrying deck structure and an extensible apron 
assembly adjustable between a retracted condition 
overlying the deck structure and an extended condition 
located over a surface adjacent to one edge of the deck 
structure and to or from which an object is to be trans 
ferred, the apron assembly being comprised of a pair of 
superimposed supporting separators translatable be 
tween the retracted and extended positions ‘and a pair 
of aprons established by ?ight portions of a web-like 
belt trained about the top, bottom and leading edge 
surface of each of said separators, respectively, and 
driving means for advancing the separators between 
the retracted and extended conditions, means connect 
ing the separators to the driving means comprising: a 
pair‘of brackets connected one to each end of said 
lower separator near the rear edge thereof; means for 
connecting said brackets to the drive means; and means 
including a pintle for connecting each of said brackets 
to the upper separator, the axis of ‘said pintle being par 
allel to and lying near the rear edge of said upper sepa 
rator whereby the upper separator and the apron 
trained thereabout may be pivoted from a position 
overlying the lower separator and the deck upwardly to 
a position spaced from said lower separator and apron 
for cleaning and the like. 

2. The apparatus recited in claim 1 wherein each of 
said brackets includes a plate-like member having an 
inwardly projecting shelf-like portion adapted to be 
connected rigidly to the lower separator. 

3. The apparatus recited in claim 2 in which said 
plate-like member is formed having an L-shaped 
bracket portion projecting inwardly over said shelf por 
tion to receive one end of said pintle, the other end of 
said pintle having a head received in a counterbore on 
the outside of said plate-like member. 

4. In an apparatus of the type de?ned by claim 1 and 
wherein the driving means for advancing the separators 
includes a pair of drive ‘chains, the improvement com 
prising further a chain coupling element having a sur 
face for engaging the outer surface of said plate-like 
member and the head of said pintle thereby capturing 
said pintle against axial movement relative to said plate 
member. 

5. The apparatus recited in claim 4 wherein said 
chain coupling element is adapted to receive a pair of 
chain coupling pins, said pins being captured against 
axial displacement by the outer surface of said plate 


