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United States Patent Office 

3,108,791 
ROTARY ARTABLE 

Michael P. Budney, Berlin, Henry S. Budney and Thad. 
deus W. Budney, Newington, and Matthew F. Saczawa, 
Wethersield, Cona, assignors to Atlantic Machine 
Tool Works, inc., Newington, Cena, 

Filed Dec. 4, 1959, Ser. No. 857,466 
6 Claims. (C. 269-20) 

This invention relates to machine tools and more par 
ticularly to supports on which heavy fixtures are posi 
tioned for various cutting operations such as boring and 
machining. 

In performing cutting operations on various materials 
including heavy fixtures it is necessary that the same be 
Supported in such manner that they may be shifted with 
reference to the cutting device in order that cutting op 
erations may be performed at desired locations thereon. 
Work tables with various types of anti-friction devices 

have been used heretofore. However, because of the 
great Weight of certain fixtures, problems have arisen 
in connection with the accurate supporting of the same 
and the shifting thereof to various positions. 

It has been proposed heretofore to employ a support 
in which a fluid such as air is used to provide a cushion 
by means of which friction may be substantially reduced 
and relative movement between portions of the support 
readily accomplished. However, the manufacture of such 
a fluid lift support or table has involved difficulties, par 
ticularly in the casting of the same with the required ar 
rangement of the fluid passages. 

Accordingly, it is an object of the present invention to 
provide a fluid lift type work support or table adapted 
for heavy fixtures and in which the fixtures may be shifted 
by rotary or translatory motion. 
Another object is to provide a fluid lift work-support 

having improved means to secure the same in adjusted 
position. 
A further object is to provide an improved method of 

manufacturing a fluid lift table more particularly of the 
rotary type. 

Other objects and advantages of the invention will be 
apparent from the following description taken in conjunc 
tion with the accompanying drawings wherein: 

FIG. 1 is a top plan view illustrating one embodiment 
of the invention; 

FIG. 2, a section on the line 2-2 of FIG. ; 
FIG. 3, an enlarged detail section on the line 3-3 of 

F.G. 1; 
FIG. 4, a section on the line 4-4 of FIG. 2; and 
FIG. 5, a section on the line 5-5 of FIG. 2. 
Briefly stated, the present invention is embodied in a 

rotary fluid lift table assembly having a generally cylindri 
cal base with a central post on which a work support 
is mounted for rotary movement relative to the base. 
The base is provided with a series of radially extending 
interconnected passages in its upper portion and a second 
such series in its lower portion. Relatively small up 
wardly extending openings from the upper series of pas 
sages permit fluid pressure to be directed against the 
underside of the support in order to provide a cushion 
between the support and the base. Similarly, downwardly 
extending openings from the lower series of radial pas 
sages permit the application of fluid downwardly against 
the surface on which the assembly is resting in order 
that it may be moved, as for example, translationally. 
A locking device is embodied in the assembly for the pur 
pose of holding the support in adjusted position on the 
base. The base is so constructed and arranged that the 
fluid passages may be formed by drilling subsequent to 
the casting of the table and their arrangement and the 

O 

20 

30 

40 

in the base. 

55 

60 

70 

3,108,791 
Patented Oct. 29, 1963 

2 
method of manufacture is an important feature of this 
invention. 
With continued reference to the drawing, a base 10 is 

provided having a central column 11 on which a support 
or table 12 is mounted on anti-friction bearings 3. 
The base 0 is provided with a plurality of lower radial 

passages 14 interconnected by transverse passages 15 to 
form a lower substantially co-planar network. As indi 
cated in FIG. 5, certain of the passages 4 and 15 are 
provided with plugs 16 and 17, respectively, to prevent 
the escape of fluid. The passages 4 each have a plu 
rality of downwardly directed relatively small openings 
or apertures 18 to permit fluid introduced under pressure 
into the network to escape therethrough in order to pro 
vide a cushion for supporting the base so that it can be 
moved relatively frictionlessly over the bed 69. For the 
purpose of introducing fluid into the network one of the 
radial passages 14a has a fluid supply line 19 connected 
to the base by a fluid-tight connection 26. 
The base is also provided with a plurality of upper 

radial passages 22 interconnected by transverse passages 
23 to form an upper substantially co-planar network. As 
illustrated in FIG. 4, the outer ends of certain of the 
passages 22 and 23 are provided with fluid-tight plugs 
24 and 25, respectively. Each of the passages 22 is pro 
vided with a series of upwardly directed relatively small 
openings or apertures 26 through which fluid under pres 
sure escapes, when desired, to provide a cushion for Sup 
porting the table 12 to permit relatively frictionless ro 
tary movement thereof. 

In the manufacture of the base 10 it is contemplated 
that the same will be cast without the upper or lower 
series of passages 22, 23 or 14, 15, respectively, and that 
such passages may be drilled subsequent to casting of the 
base. In order that fluid pressure may be applied evenly 
to the under side of the base (), each of the radially ex 
tending passages is provided with a series of spaced open 
ings 18, with correspondingly radially spaced openings 
being provided in the various passages. 

In order to connect the radial passages 4, a series 
of non-radial passages 5 are provided. Each of these is 
drilled normal to the radial passage which it intersects 
and extends to each side thereof sufficiently to intersect 
a transversely extending passageway. The passages 5 
may be drillied from one side as indicated or, in order to 
reduce the length of the drill required, particularly for 
the larger size tables, a passage may be drilled from both 
ends toward the middle, in which event an additional plug 
17 will be required. 
The described series of radial and non-radial passages 

forms a communicating network which may be supplied 
with fluid under pressure for discharge through the ports 

In the illustrated network of passages fluid 
may be supplied to ports lying on inner, intermediate and 
outer concentric circles to provide a fluid cushion. Ob 
viously, the ports may be located in different positions 
and provided in such number as may be required for a 
particular item of equipment. In order that fiuid pres 
sure may be applied evenly to the upper side of the base 
an upper network of passages 22, 23 and upwardly di 
rected openings or ports may be formed within the upper 
portion of the base in similar manner to that described 
for the lower network. 
The base 1 is provided with a projecting portion 39 

having a cap 31 which may be screwed or otherwise at 
tached to the portion 30. The portion 30 has a fluid 
interlock comprising a substantially vertical bore 32 with 
in which is a hollow cylinder 33. A piston 34 is slide 
ably disposed within such cylinder and is provided with a 
plunger 35 having a reduced portion 36 at its upper end 
with a pressure indicator 37 thereon whereby an operator 
is able to visually ascertain the amount of pressure to 
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which the upper network is subjected. The plunger 35 is 
slideably retained in alignment with the cylinder 33 by a 
bushing 38 mounted in the cap 31, the bushing providing 
a substantially air-tight fit with the plunger 35. 
The piston 34 has a central opening 40 in its lower 

portion in which is received a pin 41 having an enlarged 
flange 42 received within a recess 43 in the portion 30 of 
the base to maintain such pin in fixed position. A com 
pression spring 44 is disposed about the upper portion 
of the pin 4 and bears against the flange 42 at one end 
and against the inner end of the opening 40 at its other 
end. Fluid under pressure is supplied to the upper portion 
of the cylinder through a line 45 connected to an inlet 
opening 46 in the portion 30 by a fluid-tight connection 
47. A discharge port 48 is provided in the lower portion 
of the projecting portion 30 in communication with the 
interior of the cylinder 33. 
The piston 34 is normally biased upwardly by the spring 

44 to a position in which its lower end is above the pas 
Sages 22, thus connecting the upper network of passages 
through cylinder 33 to the discharge port 48. When it is 
desired to rotate the work table 12, fluid under pressure is 
introduced through the supply line 45 into the opening 46. 
Such fluid presses downwardly against the upper surface 
of the piston 34 to force the piston downwardly and 
compress the spring 44 until the piston is forced below 
the upper portion of the passages 22 whereupon the fluid 
can be distributed throughout the upper network and dis 
charged through the holes 26 to provide a cushion be 
tween the base 0 and the work table 2. 
When the piston is in its normal upper position, the 

upper network of passages is in communication with the 
discharge port 48 through the cylinder 33. As the piston 
is forced downwardly by fluid from the supply line, such 
piston is interposed between the upper network of pas 
sages and the discharge port to prevent the escape of fluid 
through such port before the fluid from the supply line 
is admitted to the upper network of passages. After the 
work support has been moved to its new position, the 
Supply of fluid is stopped and the spring 44 again raises 
the piston to its upper position and permits fluid trapped 
in the upper network to escape through the discharge 
port 48. 
The base 0 is provided with a central opening 50 and 

a counterbore 5 in which is received a central column 
or post 1. Such column has a lower flange 52 within the 
counterbore 5 and secured to the base 10 by screws 53. 
The upper end of the central column 1 has a reduced 
portion 54 to which a collar 55 is attached by screws 56. 
The work supporting table 12 has a central opening 60 

with a counterbore 61 having a hardened bushing 62 
which receives the column 1. Bushing 62 has an upper 
flange 63 for mounting the lower race of the anti-friction 
ball bearing i3. The upper race of the bearing 13 en 
gages the lower portion of the collar 55 to permit rela 
tive rotation between the work table 2 and the base 10. 
The work table 12 is desirably provided with a plu 

rality of T slots 65 in which clamps may be mounted for 
holding the fixture to be machined. 

In order to maintain the rotary air table assembly in 
fixed adjusted position, one or more clamps 66 are pro 
vided, each of which has a base 67 and an attaching screw 
68 threadedly engaging the bed or supporting surface 69 
of the machine. In order to shift base 10, the screw 68 
must be loosened so that the base 10 can be moved, as, 
for example, by translation, when fluid under pressure is 
supplied through the line 9. Base 0 may be clamped in 
adjusted position by tightening the screw 68 so that 
clamp 66 engages the base 10. , - 

In order to lock the work table 12 in adjusted position 
relative to the base, the table is provided with an annular 
groove 76 in which is disposed a conventional clamp 71. 
The clamp 7i is arranged to move vertically into and out 
of contact with the lower surface of groove 70 by an 
eccentric cam 72 and a shaft 73 mounted in the enlarged 
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4 
portion 39 and such shaft 33 is adapted to be rotated by 
a handle 74 to raise and lower the clamp 71. 

In the operation of the device, fluid under pressure 
may be introduced into the lower network of passages 
and discharged through the openings 18 to provide a 
relatively frictionless cushion on which the base may be 
moved. Similarly, fluid under pressure may be intro 
duced into the upper network of passages and discharged 
through the openings 26 to provide a cushion between 
the base and the work table whereby the work table may 
be rotated relative to the base. 

It will be obvious to those skilled in the art that various 
changes may be made in the invention without departing 
from the spirit and scope thereof and therefore the inven 
tion is not limited by that which is illustrated in the draw 
ings and described in the specification, but only as indi 
cated in the accompanying claims. 
What is claimed is: 
1. A rotary table unit for supporting a heavy article 

and adapted to be easily moved comprising a base, a cen 
tral column fixed to said base, a work table rotatably 
mounted on said central column, said base having a plu 
rality of upper and lower radial passages, said upper radial 
passages being interconnected by a plurality of trans 
verse co-planar passages to form an upper network, each 
of said upper radial passages having a series of small - 
upwardly directed openings so that fluid under pressure 
may escape to support said work table from said base 
and support said table on a fluid cushion, said lower radial 
passages being interconnected by a plurality of transverse 
co-planar passages to form a lower network, each of said 
lower radial passages having a series of downwardly di 
rected openings so that fluid under pressure may escape 
to provide a fluid cushion on a supporting surface for 
said base whereby said base may be rotated or moved 
over said supporting surface, means for introducing fluid 
under pressure into said upper and lower networks, and 
means for locking said base relative to said table in 
fixed adjusted position. 

2. The structure of claim 1 in which said upper and 
lower radial passages and said interconnecting passages 
are drilled and are provided with plugs at their open ends, 
closing such open ends to prevent the escape of fluid 
therethrough. - 

3. A work table for supporting a heavy object in a 
selected position and permitting relatively frictionless 
movement to other selected positions, comprising a base 
having an upper surface, said base being adapted for 
mounting on a bed of a machine, a support mounted on 
said base and having a lower surface complementary to 
the upper surface of said base, means interengaging the 
base and the support and restricting the same to relative 
rotational motion therebetween, said base having a net 
work of substantially co-planar communicating passages, 
said network comprising a plurality of equidistantly spaced 
radial passages substantially parallel to the surface of the 
base and a plurality of non-radial passages interconnect 
ing the radial passages, there being one non-radial passage 
transversely intersecting each radial passage, each of said 
non-radial passages intersecting its radial passage at the 
same radius as the other non-radial passages, each of 
said non-radial passages extending from its radial passage 
at least sufficiently to intersect a non-radial passage on 
each side of its radial passage, and a plurality of upward 
ly directed discharge openings extending from the radial 
passages into communication with the lower surface of 

70 

the support. 
4. The invention of claim 3, in which said base has a 

second network of passages beneath the network pre 
viously described, said second network having a plurality 
of downwardly extending discharge openings for directing 
fluid into engagement with said bed of a machine. 

5. For use with a fluid lift support having a base with 
a network of passages and a common inlet-outlet passage, 
means for controlling the entry of fluid into and the dis 
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charge from said common passage, said means compris 
ing a cylindrical passage transversely intersecting said 
common passage, a piston within said cylindrical passage, 
said piston having a head closely fitting said cylindrical 
passage and a stem of reduced diameter, said cylindrical 
passage having inlet and outlet ports located on opposite 
sides of its intersection with said common passage, means 
biasing said piston toward the inlet port and with its head 
past the opening of the common passage to thereby per 
mit communication between said common passage, said 
cylindrical passage and said outlet port, the portion of 
said head adjacent to said stem providing an abutment 
against which fluid pressure may bear to move said piston 
against the biasing means in order to move the head past 
the intersection with the common passage and thereby 
block communication thereof with said outlet port and 
to permit communication thereof with said inlet port, 
said stem having indicator means extending outwardly 
of said base to indicate the position of said piston within 
said cylindrical passage. 

6. A structure for supporting work for adjustable posi 
tioning of the work comprising a base for positioning on 
a supporting surface, said base being provided with a 
first set of fluid passages therein having orifices opening 
to one surface of the base for reaction against said sup 
porting surface, Said base being provided with a second 
set of fluid passages opening to the other surface of said 
base, a work support mounted on said other surface of 
said base on which work may be fixedly attached for 
shaping operations by a shaping machine, means to selec 
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tively apply fluid pressure to each set of fluid passages 
so that when pressure is applied to said first set of fluid 
passages the entire structure may be moved over said 
Supporting surface without external lifting force applying 
equipment, and when pressure is applied to said second 
set of fluid passages said support for the work may be 
adjusted relative to the base to accurately position the 
work relative to said base to provide for accurate posi 
tioning and location of the work on the shaping machine 
without requiring external lifting equipment. 
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