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57 ABSTRACT 

An adjustable-axis work support, by which a work ob 
ject may be selectively positioned with respect to each 
of two angularly related axes of rotation, and usefully 
adapted also to an associated movable base to provide 
an overall assembly having even more than two axes 
of work-object positioning or adjustment. 

7 Claims, 2 Drawing Figures 
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ADJUSTABLE AXSWORKSUPPORT 
This invention relates to holder devices for holding a 

work-object in various selected positions, such as for 
the application thereto of work effort by whatever 
power tool is used for the particular effort to be applied 
to the work object. 
The invention is particularly useful in a situation in 

which more than one work-effort operation is to be ap 
plied to a single work object, as is desirable without re 
chucking or re-grasping the work-object between the 
various work tasks or operations. 
The above description is rather generalized and in 

O 

troductory; and more particular objects, concepts, and 
features of the present invention will be further 
described in the following detailed description of an il 
lustrative embodiment of the invention, reference 
being had to the accompanying somewhat diagram 
matic and schematic drawings, in which: 

FIG. 1 is a vertical cross-sectional view through an 
adjustable-axis work support according to the present 
invention, portions being broken away to illustrate 
details otherwise hidden; and 

FIG. 2 is a pictorial schematic representation of an 
adjustable-axis work support device, generally of the 
type shown in FIG. 1. 
As shown in the drawings, an adjustable-axis work 

support device 10 is shown as mounted upon an as 
sociated support or base 12. It will be understood that if 
the associated support base 12 is itself of a movable 
type, such as is indicated by the reference arrows 14 
and 16 of FIG. 2, additional controlled movement for 
an associated work device will be provided. However, 
the base 12, and its controlled movements, form no 
part of the present invention, except as in combination 
with the present disclosure; and the base 12 and its con 
trolled movements 14 and 16 are indicated as being as 
sociated with the work support 12 as background 
details, or as a means of providing even more work-sup 
port adjustibility in an overall device. 
Thus the inventive concepts of the present invention 

are involved with the components of the overall device 
12 as would be mounted on a base 12, as set forth 
below. (A work-object is indicated at "X.") 
The work-support device 10 is shown as having a 

support bracket or support means 18, shown generally 
of a U-shape; and a support cradle 20, also shown as of 
a general U-shape, is supported upon the support 
bracket 18. The supporting connection of the support 
cradle 20 to the support bracket or means 18, of the il 
lustrated embodiment, is set forth in detail below; but it 
will be preliminarily noted that the upright legs 22 of 
the support cradle 20 are connected respectively to the 
upright legs 24 of the support bracket 18 along a com 
mon axis 25. This permits the rotation of the support 
cradle 20 relative to the support bracket 18 as set forth 
in more detail below. 
The left leg 22 of the support cradle 20 is shown as 

connected to a large gear 26 which is supported on a 
bearing 28 in turn supported by a shaft 30 which is it 
self supported by the associated leg 24 of the main sup 
port bracket 18. 
The gear 26 is caused to rotate by a power means in 

cluding a motor 32 whose output shaft 34 is connected 
to a drive gear or pinion 36 which meshes with the 
aforesaid gear 26. The motor 32 itself is shown as 
secured to the upright leg 24 of the main support 
bracket 18, as by screws 37. 
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2 
The other (right) leg 22 of the support cradle 20 is 

shown as keyed as by a key 38 to a hollow shaft 40 
which extends through the opening 42 of a bearing 44 
in the respective upright leg 24 of the main support 
bracket 18, that opening 42 being co-axial (along axis 
25) with the bearing 28 and shaft 30 which was men 
tioned above as supporting the other (left) leg 22 of 
support cradle 20 and its gear 26. 
Thus the support cradle 20 is supported for rota 

tional movement about axis 25, in and out of the plane 
of the paper as FIG. 1 is presented, such rotational 
movement being indicated by the reference arrow 46 in 
FIG. 2. 
The work-support means generally referred to by 

reference number 50, is also provided; and the work 
support means 50 is shown as rotatably mounted for 
rotation as indicated by the reference number 52 about 
the axis 54. (The plural quantity of reference lines 54 in 
FIG. 2 illustrates the change of the axis 54 as the work 
table 50 is revolved about axis 25 by the swinging ad 
justability of the cradle 20, those several axes 54 ap 
pearing in FIG. 1 as coincident lines, as the axis 54 of 
FIG. 1 would thereby be swung in and out of the plane 
of the paper by the swinging of the cradle 20 about axis 
25.) 
The mounting of the work-support means 50 is 

shown as through bearings 56 which are themselves 
supported by the transverse member 58 of the cradle 
20; and the rotational movement of the work-support 
means 50 is shown as provided by its having a large 
bevel gear 60 which is driven by a bevel pinion 62. The 
drive pinion 62 is mounted as shown on a shaft 64 
which is carried in bearings 66 supported by the trans 
verse member 58 of the cradle 20. 
Power for the shaft 64 is supplied through a drive 

gear 70 which is accommodated by a recess 72 of the 
transverse cradle member 58; and the drive gear 70 is 
itself shown as driven by a drive pinion 74 whose shaft 
76 is concentric with the hollow shaft 40 mentioned 
above. 
The shaft 76 is powered by a motor 78 shown in FIG. 

1 as having a casing member 80 affixed as by screws 82 
thereto, and it is this casing piece 80 which integrally 
extends (leftwardly in FIG. 1) to provide the hollow 
shaft 40 mentioned above. 
Thus it will be seen that the work-support means 50 

is itself rotatably supported (about the axis 54) with 
respect to the support cradle 20, but the work-support 
means 50 itself is connected to the cradle 20 in such a 
manner that the work-support means 50 partakes of the 
positioning movement of the support cradle 20 as that 
cradle 20 is positioned by the drive motor 32 and its 
drive elements 34, 36, and 26. 

It will also be seen that the motor 78 provides means 
for selectively moving the work-support means 50 with 
respect to the support cradle 20, even though the work 
support means 50 does partake of positioning move 
ment of the support cradle 20 as mentioned above. 

Accordingly, the selective movement of the support 
cradle 20 (by motor 32) and the selective movement of 
the work-support means 50(by the motor 78) each are 
operative to move or position the work-support means 
50, and are thus also operative to move or position 
whatever work objects "X" are supported by the work 
support means 50 with respect to axes at angles to one 
another. 
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Those axes, 25 and 54, are perpendicularly related to 
one another, regardless of whether or not the support 
cradle 20 has been swung in its rotational direction 46, 
that is, in and out of the paper as the device 10 is 
presented in FIG.1. 
Moreover, it will be observed that the movement of 

the support cradle 20 is rotational with respect to the 
support bracket or means 18 and the movement of the 
work-support means 50 is rotational with respect to the 
said cradle 20, those two axes of rotation being perpen 
dicular, regardless of the position of either the support 
cradle. 20 or the work-support means 50 with respect to 
the main support bracket 18. 

It will be particularly noted that the concepts provide 
a novel and advantageous work-support adjustability. 
That is, the shaft 76 which delivers the drive output of 
the second motor 78 is concentric to the hollow shaft 
40 and also with the axis 25 of rotational support of the 
support cradle 20 by the main support bracket 18. 
Moreover, the motor 78 is fixed to the support cradle 
20 so that the rotation of the motor 78 is itself the same 
as that of the support cradle 20. 

Accordingly, the overall arrangement is such that the 
movement of the support cradle 20 is caused by the 
first drive motor 32 rotates the support cradle 20 and 
the second motor 78 in a non-relatively rotating 
manner; and this relative non-rotation of the second 
drive motor 78 and the support cradle 20, during actua 
tion by the first drive motor 32, is operative to cause 
the movement of the said work-support means 50 to be 
merely that of the rotational movement of the support 
cradle 20 about the axis 25 of the support cradle 20 it 
self, and yet it accommodates a selective adjustability 
drive by the second motor 78, transmitting its drive 
force through the shaft 76 and pinion 74 concentric 
with that axis 25 of the support cradle 20, to achieve a 
relative rotation of the work-support means 50 with 
respect to the support cradle 20. 

It will be observed, noting FIG. 1, that the work-ob 
ject"X' is mountable onto the work-support means 50 
from either the top or the bottom of the work-support 
means 50. That is, as indicated by FIG. 1, the trans 
verse member 58 of the support cradle 20 is provided 
with a large central opening 84, the large gear 60 of the 
work-support means 50 is similarly provided with a 
large central opening 86, and the upper plate 88 of the 
work-support means 50 (shown as affixed to the gear 
60 as by screws 90) likewise has a large central opening 
92. 
A particular advantage of the invention concepts is 

that the device is so easily utilizable in an automatic 
control arrangement, including that of computer pro 
gramming, by which the work object'X' may be made 
to sequentially assume whatever positions are desired 
for any work-operations to be performed on the work. 
Particularly in conjunction with a sequentially pro 
grammed or controlled movable table 12 and with a 
sequentially programmed or controlled machine tool or 
tools (not shown), a wide variety of work operations 
may be performed, automatically, on many different 
portions of a work object, all without re-checking or re 
gripping of the work, and without other costs or expen 
ses of extra handling, extra storing, etc. 
A further advantage is that the fixed connection of 

the motor 78 to the cradle 20, with the motor output 
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4. 
shaft axis 76 concentric with the axis 25 of the movable 
support of the cradle 50, not only reduces the effort of 
moving the components but also maintains proper 
alignment and proper mesh of the gears 74 and 70. 

Accordingly, it will thus be seen from the foregoing 
description of the invention according to this illustra 
tive embodiment, together with the accompanying 
drawings, that the present invention provides a new and 
useful adjustable axis work-support means, having 
desired advantages and characteristics, accomplishing 
its intended objects, including those hereinbefore 
pointed out and others which are inherent in the inven 
tion. 

It will be understood that modifications and varia 
tions may be effected without departing from the scope 
of the novel concepts of the present invention; ac 
cordingly, the invention is not limited to the specific 
form or arrangement of parts herein described or 
shown. 

I claim: 
1. An adjustable axis work-holder, comprising: 
support means (18); 
a support cradle (20) operatively supported by the 

support means (18) along an axis (25); 
first moving means (32) for selectively moving said 

support cradle (20) with respect to the said sup 
port axis (25) of the support cradle (20); 

work-support means (50) rotatably supported with 
respect to said support cradle (20), but itself sup 
ported by said support cradle (20) and partaking 
of positioning movement of said support cradle 
(20); 

second moving means (78) for selectively moving 
said work-support means (50) with respect to said 
support cradle (20) even though said work-sup 
port means (50) partakes of positioning movement 
of said support cradle (20); 

the said selective movement about the axis (25) of 
the said support cradle (20) which effects a cor 
responding positioning movement of the work 
support means (50), and the said selective move 
ment of the said work-support means (50), being 
operative to move or position the work-support 
means (50) and thus also to move or position work 
object ("X") supported by the work-support 
means (50) with respect to axes (25,54) at angles 
to one another; 

in a combination in which the second moving means 
(78) imparts selective movement to the said work 
support means (50) by a shaft (76) whose axis is 
parallel and concentric with the axis (25) of rela 
tively rotational support of said support cradle 
(20) by said first-named support means (18); 

in which the said second moving means (78) includes 
a positioning means (38) fixed to said support cra 
dle (20) and the output axis of the second moving 
means (78) is parallel and concentric both with 
said shaft (78) and with the axis (25) of relatively 
rotational support of said support cradle (20) by 
said first-named support means (18); 

the arrangement being such that cradle (20) move 
ment caused by the said first moving means (32) 
rotates said cradle (20) and the second moving 
means (78) in a non-relatively rotating manner, 
the relative non-rotation of the said second moving 
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means (78) and the said support cradle (20) dur 
ing such actuation of the cradle (20) about its axis 
(25) being operative to cause the movement of the 
said work-support means (50) to be merely that of 
the rotational movement of the support cradle 
(20) about the said cradle support axis (25), yet 
accommodating a transmission of positioning ac 
tuation of the work-support means (50) by said 
second moving means (78) transmitted concentric 
with that axis (25) to effect a relative rotation of 
the work-support means (50) with respect to said 
support cradle (20). 

2. The invention as set forth in claim 1 in a combina 
tion in which the operative positioning movement of 
the work-support means (50) and thus also of work ob 
jects ("X") supported thereby, as achieved by the said 
two moving means (32,78), is with respect to perpen 
dicularly related axes (25,54). 

3. The invention as set forth in claim 1 in a combina 
tion in which the operative positioning movement of 
the work-support means (50) and thus also of work ob 
jects ("X") supported thereby, as achieved by the said 
two moving means (32,78), is with respect to angularly 
related axes (25,54) about which the said movements 
are respectively rotational movements. 

5 

6 
4. The invention as set forth in claim 1 in a combina 

tion in which the movement of the said support cradle 
(20) is rotational with respect to the support means 
(18), and the movement of said work-support means 
(50) is rotational with respect to the said cradle (20). 

5. The invention as set forth in claim 4 in a combina 
tion in which the two axes (25,54) of rotation are per 
pendicular. 
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6. The invention as set forth in claim 4 in a combina 
tion in which the two axes (25,54) of rotation are per 
pendicular, regardless of the position of either the said 
support cradle (20) or the said work-support means 
(50) with respect to the first-mentioned support means 
(18). 

7. The invention as set forth in claim 1 in a combina 
tion in which there is also provided a movable base 
(12) which operatively supports the said first-named 
support means (18), the movability of the said base 
(12) being added to by the said movability of the sup 
port cradle (20) with respect to the first-named support 
means (18) and the movability of the work-support 
means (50) with respect to the support cradle (20) to 
achieve a work holder adjustable on more than two 
axeS. 

ck ck ck ck >k 



UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No. 3,700,228 Dated October 24, 1972. 

Inventor(s) Robert E. Peale 
It is certified that error appears in the above-identified patent 

and that said Letters Patent are hereby corrected as shown below: 

Column l, line 2, "holder" should read -- work-holder -- . 
Column 3, line 25, "is" should read -- as -- . Column 4, line 
21, "I Claim: " should read -- WHAT IS CLAIMED IS: -- . 

Signed and sealed this 20th day of March 1973. 

(SEAL) 
Attest 

EDWARD M.FLETCHER, JR. ROBERT GOTTSCHALK 
Attesting officer Commissioner of Patents 

FORM po- OSO (10-69) : uscomM-DC 60376-P69 
U.S. Gowere RNING office: 969 -356-334 

  


