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UNITED STATES PATENT OFFICE. 
HENRY C. BEITZ, OF PEOR.I.A., ILLINOIs. 
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1,046,430. Specification of Letters Patent. 
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To all whom it may concern: 
Be it known that I, HENRY C. BEITZ, a 

citizen of the United States, residing at 
Peoria, in the county of Peoria and State 
of Illinois, have invented certain new and 
useful improvements in Back-Rest Attach 
ments for Beds; and I do hereby declare 
that the following is a full, clear, and exact 
description of the invention, which will en 
able others skilled in the art to which it 
appertains to make and use the same. 
This invention relates to a body or back 

rest attachment for beds. 
One of the objects of the invention is to 

provide in a device of the class described 
including a pivoted arm at each side of the 
bed, a worm and a worm wheel for each 
arm, the worm and wheels being operatively 
connected whereby rotation of one of them 
will rotate the other so that both the arms 
for supporting the body of the patient will 
be lifted at the same speed and to the same 
elevation. 
Another object is to provide, in a device 

of the class described, an operation mecha 
nism all parts of which will move in unison 
thereby making a device easy of operation. 
Another object is the provision of a de 

vice that can be adjusted to any width of 
bed. 
Another object is the provision of means 

by which the device can be adjusted to the 
side rails of any make of bed particularly of 
the metal-type now extensively used, no 
matter what position the rails occupy, that 
is to say, with regard to whether or not they 
may be occupying different positions in dif 
ferent makes of beds. 
Another object is to provide means for 

securing a device of the class described to 
the side rails of a bed whereby, regardless 
of the particular disposition of said rails, 
the parts will always have substantially the 
same relation to the top of the bed. 
Other minor objects and advantages will 

appear herein aided by the accompanying 
drawing in which reference characters cor 
respond to those of the following specifica 
tion. 

Figure 1 is a plan of portions of the two 
side rails of a bed showing my invention at 

Fig. 2 is an end elevation 
of a part of what is shown in Fig. 1, por 
tions of which are illustrated in cross sec 
tion. Fig. 3 is a side elevation of part of 
the mechanism shown in Fig. 1. Fig. 4 is a 

side elevation of a part of the said mecha 
nism. Fig. 5, in perspective, shows a part 
of the device with a portion of one of the 
side rails of a bed in one of the positions 
in which it is sometimes used, and Fig. 6 
is a similar view showing the side railin 
verted from that shown in Fig. 5 and in 
the position it is also sometimes used. 

Before entering upon a detailed descrip 
tion of my back rest it may be stated that 
devices of this character of which I am 
aware at this time are of various forms of 
construction, more or less complicated, re 
quiring usually separate and independent 
adjustments at each side of the bed, that 
is to say the structures are such that it is 
necessary to operate the parts at each side 
of the bed each by a distinct manual opera 
tion in order to permit the back rest to be 
lowered from its raised position for exam 
ple. In other devices where both mecha 
nisms are operated simultaneously, both in 
the raising and lowering movement, clumsy 
and complicated structures are employed 
that are not easy of operation and are costly 
yet flimsily built. Again, in most devices 
there is no means provided for readily at 
taching the device to the rails, their struc 
ture and design being such that they cannot 
be attached to beds of all makes. To better 
bring out what I mean it may be stated 
that in metal beds now commonly used the 
side rails, usually of angle iron, are, in some 
instances, arranged with one of the limbs 
thereof lying horizontally, the other form 
ing the outer side of the bar, while in others, 
again, this bar is given a quarter turn so 
that one of the said limbs is a lower one, 
the other, as before, being the outer one. 
In both cases the angle formed by the limbs 
lies inward as will be more clearly pointed 
out herein. The structures usually pro 
vided in back rests are not such that they 
can be attached to the bars in either of the 
positions found and it is one of the impor 
tant purposes of the present invention to 
provide a structure that will admit of the 
attachment of my back rest to either of 
these forms or to others. 

In the drawing A. A represent the side 
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bars of a bed, illustrated in the present in 
stance as angle bars, to which my invention 
is to be secured. I provide a casting com 
prising a body for each bar, said body be 
ing disposed in a vertical plane and having 
two spaced extensions CD disposed at right 
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angles thereto. Extending up through the 
lower of each of these extensions D are set 
screws E by which to secure the said casting 
upon the side bars as will be described pres 
ently. Depending from the castings are two 
bearings FG, the latter being much longer 
than the former as shown in Fig. 3 both 
receiving a shaft H. One of these shafts 
H has a crank J as a part thereof but the 
other may also have a crank if desired. I 
provide a difference in length of said bear 
ings in order to incline the shaft H at an 
angle downwardly so that the crank J can 
be readily rotated without permitting the 
operator's hand to strike the side bar. Se 
cured on each shaft between the two bear 
ings F, G, is a worm K. Each Worm meshes 
with a worm-wheel segment L each in con 
trol of a tubular arm M both said arms 
forming the back rest. These arms, as 
shown in Fig. 1, are each provided with a 
right angled extension N adapted to enter 
a piece of tubing O within which they are 
adjustable and in which they may be se 
cured by means of bolts P. for example. 
This arrangement provides for adjusting 
the arms N to any width of bed which of 
itself, however, I do not regard as new. 
Cast with each worm-wheel-segment is a 
short shaft R, Fig. 3, which in some of the 
claims will be referred to as shaft-extensions 
of the back-rest frame MN, whose outer end, 
Fig.1, is provided with a right angled stem S 
adapted to enter the end of one of the arms 
and secured in place in any good manner, 
as for instance, by means of a pin T. The 
casting B has an extension at its top, prefer 
ably projecting beyond the body thereof, 
which is in the form of an arm represented 
at U providing a housing or half bearing 
for said shaft R as clearly illustrated in 
Figs. 3 and 5. It is observed that one of 
the worms and its worm-wheel-segment is 
stationed at each side of the bed or at each 
side rail A and it is further observed that 
the entire operating mechanism is inside 
of the side bars A or entirely under the bed 
in both instances so that they will not be 
in the way of persons occupying or working 
about the bed. The Only parts outside the 
bars are the arms M which are not greatly 
in the way since in practice when lying flat 
they extend very little above the top line 
of said bars. Since the threads - of the 
Worms K lie at an angle to their axes 
of rotation, the shaft of each worm is dis 
posed slightly at an angle, as shown in Fig. 
1, or at such an angle to the plane. Of move 
ment to the said worm-wheel-segments that 
the threads of the former will fully and 
properly engage the teeth of the latter. In 
effect, those parts of said threads that en 
gage the teeth move in a plane parallel to 
the axis of the shafts R. 

Besides the above there is a further and 
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important purpose which is that of provid 
ing for the positive rotation of both Worms 
by manual rotation of but one of them. 
Upon the shaft H of one of the Worms, or 
that having the crank J, is secured a 
sprocket V, Fig. 3, which is adjacent to 
said crank, and upon the other end of the 
shaft of the opposite Worm is a similar 
iprocket W there being a chain 2 to poS)- 
tively engage both of them. It is observed 
that the angle of inclination of the Worms 
is identical, that is to say, the axes of the 
two shafts are 
the lengths of said shafts is such, Or, rather, 
the position of the sprocket on each of them 
is such that the planes of both of them coin 
cide So that the chain can run freely upon 
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parallel to one another and 
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them, it being observed that the sprockets 
in order to bring them into a linement are 
placed on opposite ends of their respective 
shafts. In the use of the sprockets and 
chain I am enabled to transmit an abso 
lutely positive rotation to one of the Worms 
through the manual operation of the other 
which is a necessity in order to produce 
the proper and uniform movement of the 
Worm-wheel-segments and arms M or so that 
the latter will be held positively in the same 
plane at all elevations. Each worm-wheel 
segment and its shaft R together with the 
stems S are preferably cast as a unit for 
convenience, and also to cheapen construc 
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tion and simplify the act of assembling the . 
mechanism. Also by this construction there 
can be no chance of a racking movement be 
tween the two arms M, thus assisting ma 
terially in stiffening the structure aided by 

OO 

the positive control through the connected . 
worm-mechanisms. 
The castings B are necessarily “right and 

left hand” by reason of the fact that they 
are placed in opposite positions on the side 

05 

bars and that the axes of rotation of the 
worms are parallel to one another as pre 
viously explained. 

In practice I employ a series of straps 3 
which are placed around the arms M after 
the manner of bands and held tight by any 
suitable means as, for instance, buckles 4. 
These straps provide for supporting the 
mattress which when not raised upon the 
Support lies as usual upon the Springs of the 
bed, the said straps intervening. 

O 
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I shall now describe an important part of 
my invention and which has been previously 
referred to. As explained, each side bar A 
is either placed in the position shown in 
Figs. 1, 2, 3 and 6 with one of its limbs up- - 
permost and lying in a horizontal plane, its 
other limb outermost and depending, as 
clearly shown, or said bars occupy an invert 
ed position as shown in Figs. 4 and 5 in 
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which One of the said limbs is lowermost ... 
and the other extends upward therefrom at 
the outside. In devising a back rest for a 30 
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bed which would be adaptable to both of 
these forms it has necessitated peculiar 
structures and means. In Fig. 3 it is ob 
served that the extension U projects beyond 
the body, as previously stated, its free end 
approaching the plane of the upper surface 
of the side bar A, the latter serving to close 
the opening in which the shaft R. lies and 
forming a part of the bearing for said shaft. 
The space between the two extensions CD 
of the casting B is greater than the width of 
the bar A and also admits of receiving a 
filler 5 which is a casting that is inserted be 
tween the screws E and the said upper limb. 
By adjusting the screws the block clamps 
the upper limb of the bar against the said 
extension C. In FiOS. 4 and 5, where the 
conditions are reversed, the bar. A being in 
verted, the lower linb of the bar lies upon 
the screws while the block or filler 5 lies 
upon said limb and is clamped between the 
extension C and said limb by the adjustment 
of said screws. In either case the position 
of the shaft R of the worm-wheel-segment is 
the same with reference to the upper edge 
of the bar. The block or filler is sufficiently 
long to form the bearing for the shaft R in 
said Figs. 4 and 5 in place of the limb of the 
bar A as in Figs. 2 and 3. 

It is now seen that full provision is made 
for the adjustment of my back rest to any of 
the forms of bed now made and not only is 
the device adapted to the present forms but 
it may also be placed upon wooden bedsteads 
by attaching a section of angle plate to the 
sides of the same and attaching the casting 
B thereto. I may make more or less exten 
sive changes in the construction of my im 
proved back-rest without changing the prin 
ciple since my invention contemplates any 
equivalents of the parts described and 
shown. In some of the claims I shall refer 
to the arms M as having a bearing in the 
castings B and provided with a segment 
gear it being evident that said arm and the 
shaft R are practically a single part, and as 
a matter of fact in making a device the arm 
and the Worm-wheel-segment could be cast 
in one piece. Therefore in order to simplify 
the claims I shall make reference to the arm 
in the manner stated. 
Having described my invention I claim: 
1. In combination with a bed frame, a 

back rest pivoted thereon comprising a 
frame including two shaft-extensions, means 
secured on the bed-frame to carry each ex 
tension and constituting bearings for the 
same, a worm-wheel segment carried by each 
said extension, a worm in engagement with 
each worm-wheel segment and journaled on 
said means, a chain-carrying member car 
ried by each worm, and a chain extending 
between and having positive driving en 
gagement with both members whereby in the 
rotation of one of the worms a positive and 

3. 

equal extent of rotation will be imparted to 
the other Worm. 

2. In combination with a bed-frame, a 
back-rest pivoted thereon comprising a 
frame including a shaft-extension at each 
side, means mounted on the bed-frame in 
which said extensions are pivotally mount 
ed, a worm-wheel segment mounted on each 
shaft extension, a worm carried by each said 
means and having engagement with its re 
spective worm-wheel segment, and includi 
ing a drive wheel and means extending over 
both drive wheels and having positive driv 
ing engagement with them. 

3. The combination with a bed-frame, of 
a back-rest for the same including two shaft 
extensions, means for detachably securing 
the extensions upon the bed in a pivotal man 
ner, a worm-wheel segment carried by each 
shaft extension, a worm carried by each said 
means, a sprocket wheel rotatable with each 
Worm, and a sprocket chain extending over 
both sprocket wheels and positively engag 
ing them whereby positive rotation of one of 
the worms is effected through the rotation 
of the other. 

4. In combination with a bed-frame, of a 
U-shaped back-rest for the same including 
two shaft extensions one at each free end 
and extending toward each other and ter 
minating inside the frame of the bed, means 
to carry each said extension, one of them 
detachably secured at each side of the bed, 
a worm-wheel segment carried rigidly by 
each shaft extension the segments lying par 
allel to one another, a worm in engagement 
with each worm-wheel segment, a sprocket 
wheel carried by each worm, and a chain 
running upon and engaging both of them. 

5. In combination with the side bars of a 
bed-frame, of a part detachably secured to 
each said bar including a bearing, a movable 
frame having a shaft-extension at each side 
thereof carried in one of the bearings, a 
worm-wheel segment carried by each shaft 
extension and lying inside the said side bars, 
a worm carried on each said part and en 
gaging its respective worm-wheel segment, a 
sprocket wheel carried by each Worm, and a 
chain positively engaging both sprocket 
wheels. 

6. The combination with the side bars of a 
bed-frame, of a frame of two parts adjust 
able relatively, including two shaft-exten 
sions, means to provide said adjustment, 
means detachably secured to each side bar 
and pivotally carrying one of the shaft-ex 
tensions, a worm-wheel segment carried by 
each said shaft extension inside each said 
bar, a worm carried by each said means, a 
single endless flexible member, and means 
fixed relatively to each Worm with which 
said member positively engages whereby to 
impart positive rotation to one of the worms 
by a rotation of the other. 
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7. In a back-rest for a bed-frame, the 
combination of a supporting frame includ 
ing two shaft extensions, means secured to 
each side bar of the bed and pivotally carry 
ing one of Said shaft extensions, a Worm 
wheel segment carried by each said exten 
sion, a worm carried by each said means and 
engaging its respective worm-wheel seg 
ment, their axes of rotation lying at an an 
gle to the plane of their respective worn 
wheel segments and parallel to One another, 
a sprocket carried on one of the Worms at 
one end thereof, a sprocket carried by the 
other of the worms at the opposite end 
thereof and a chain operatively engaging 
both. . 

8. The combination with the side bar of a 
bed-frame, of a casting, means to secure it to 
said bar, said casting including a part to 
overlie the bar, and having a notch in its 
under side to constitute a shaft housing, an 
arm movable in a plane lying parallel to 
the bar, and having a shaft-portion extend 
ing from and lying at right angles to the 
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arm and retained in the said notch and lying 
upon the bar, a worm-wheel segment car 
ried by the said shaft portion of said arm, 
and a worm rotatably mounted on the cast 
ing and in engagement with the worm 
wheel. 

9. As a new article of manufacture, the 
combination of a casting adapted to be se 
cured to the side bar of a bed including a 
part overlying the said bar and provided 
with a notch in its lower side adjacent said 
bar, a rock-shaft seated in said notch and 
resting upon the bar, and provided with a 
worm wheel segment, an arm carried by and 
movable with the shaft, a worm rotatably 
mounted on the casting and in mesh with 
the worm-wheel segment, and means to Se 
cure the casting to the bar. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 

HENRY C. BETZ. 
Witnesses: 

GEO. KELLER, 
L. M. THURLOW. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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