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6 Claims.

1

This invention is a novel improvement in work
positioners, and the principal object thereof is to
provide a positioner having a rotatable turn-
table mounted upon a subframe pivotally
mounted adjacent one edge on a horizontal axis,
said positioner having a second subframe hori-
zontally pivoted on the same horizontal axis, with
hydraulic means connecting the two subframes
and connecting the base and lower subframe,
whereby the subframes may be individually piv-
oted or tilted into various positions on said hori-
zontal axis to bring the rotatable turn-table into
any desired angularity with respect to the base
within the limits of the machine.

Another object of the invention is to provide a
work positioner of the above type in which the
pivot axis of the subframes is so positioned with
respect to the turn-table that when the turn-
table is tilted into working position, the center of
the load on the turn-table will be disposed sub-
stantially directly over and closely adjacent to
the pivot axis, thus reducing strains on the parts
of the positioner since the load in tilted position
will not be placed in an increasingly overhung

position with respect to the pivot axis as is the .

case in most conventional positioners now in
general use. }

A further object of the invention is to provide
a work positioner in which the loading height
of the table will be relatively lower than in posi-
tioners of the usual type wherein the pivot axis
of the table intersects the vertical centerline of
the table, my arrangement providing a machine
in which the pivot axis is disposed at one side of
the vertical centerline of the table permitting the
use of a .worm gear drive; and the low loading
height in my arrangement eliminates the neces-
sity of using elevated loading platforms or the
necessity of placing the positioner into deep pits
in order to achieve convenient loading height;
and my arrangement permits the production of
a positioner which is inherently portable and
which can be moved around the plant as desired
without entailing the expense of providing pits or
elevated loading platforms.

A still further object of the invention is to pro-
vide a work positioner of the above type utiliz-
ing, however, only one tiltable subframe carrying
the rotatable work table, but in which the parts
are so arranged that the features above enumer-
ated will nevertheless be realized or provided.

Other minor objects of the invention will be

hereinafter set forth.
I will explain the invention with reference to
the accompanying drawings which illustrate sev-
eral practical embodiments thereof, to enable
others familiar with the art to adopt and use the
same; and will summarize in the claims the novel
features of construction, and novel combinations
of parts, for which protection is desired.
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In said drawings:

Fig. 1 is a side elevation of one embodiment of
my novel positioner, involving the use of two in-
dependently actuated subframes for positioning
the turn-table, which latter is shown in horizon-
tal loading or unloading position, and the two
subframes retracted with respect to the base.

Fig. 2 is a top plan view of the positioner shown
in Fig. 1 with the turn-table, however, removed
to more clearly show the underlying parts or
members.

Fig. 3 is an enlarged transverse section on the
line 3—3, Fig. 1.

Tig. 4 is an enlarged transverse section on the
line 4—4, Fig. 1. .

Tig. 5 is a side elevation similar to Fig. 1 but
showing both subframes tilted through the same
arc, to bring the turn-table into inclined posi-
tion.

Fig. 6 is a side elevation similar to Figures 1
and 5, but showing both subframes tilted through
different arcs to bring the turn-table into sub-
stantially inverted position from that shown in
Figure 1.

Fig. 7 is a side elevation, similar to Fig. 1, but
showing a modified positioner in which one sub-
frame only is utilized to pivot the turn-table.

Fig. 8 is a top plan view of the positioner shown

in PFig. 7.
Mg, 9 is a transverse section on the line 9—8,
Fig. 8.

* As shown, my novel work positioner comprises
frame members [, preferably formed of channel
irons or the like, connected together at their cor-

; ners in any desired manner to provide an open

frame of general rectangular shape, said frame
having a cross member 2 extending between the
sides intermediate the ends thereof. The side
frames are also connected together by an inter-

4o mediate cross member 3, preferably a channel
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iron disposed parallel with but spaced from cross
member 2. Other cross members or braces may
also be provided, if desired.

Upon the side members of the frame, prefer-
ably above the cross member 3, are uprights 4
carrying on their upper ends brackets § carry-
ing bearing housings 6 for stub shafts 7 (Fig. 4)
journaled in roller bearings 8, whereby the shafts
1 will be freely rotatable in the housings §, said
shafts 1 extending outwardly from upper sub-
frame 20 beyond the outer faces of the bearing
housings 6, as shown in Figs. 2 and 4. The hous-
ings 6 at opposite sides of the frame [ are in
axial alignment to form the pivotal axis of a pair
of subframes as clearly indicated in Figs. 2 and 4.
" The lower subframe comprises parallel side
beams 9 connected at their outer ends by a cross
beam 10, and by a second cross beam {I inter-
mediate the ends of the side beams 8, said side
beams being so spaced that the same. underlie
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the central portions of the projecting ends of
the shaft sections 1, as shown in Fig. 2. Brackets
12 on the side beams 9 carry bearing housings
2¢ journaled upon the shaft sections T, whereby
the lower subframe 9—1{ may be tilted on a
horizontal axis on the shaft sections T from the
position shown in Fig. 1 to the positions shown
in Figs. 5 and 6. The lower subframe $—1{{; when

in horizontal position shown in Fig. 1 is disposed

at about half the height of-the shaft sections T
above the frame {, as indicated. Bearing hous-
ings {2a carry roller bearings 12h similar to.
bearings 8; and wear plates {2c¢ are interposed
on shaft sections T between the adjacent faces
of bearing housings 6 and {2a.

On the outfer sides of the side beams 8§ inter-
mediate the cross beams 18-and !l are brackets
13, pivotally connected with the upber ends of
pistons 14 by pins 15, said pistons 14 operating
in hydraulic cylinders 16 pivoted at its lower end,
as at |1, on lugs 18 carried by the cross member
2 of the frame 1, said cylinders i% being posi-
tioned between the side members | of the frame,
and-the side beams 9-of the lower subframe 9—I1,
as indicated-in Fig. 2, and said-cylinders {6 being
normally disposed in an inclined position with
respect to the vertical, as shown in Figs. 1, 5
and 6, the cylinders {6 serving, when ﬁuld is
admitted: into the lower. ends thereof below the
pistons, the swing the lower subframe §—1#1 up-
Wardly about the shaft sections T-as an axis.

Disposed: apove the lower subframe 9—1{d is
an upper subirame consisting of parallel side
beams 20 having brackets 22 (Fig. 6). carrying
hubs 22u in which are anchored the stub shafts 1
progectmg outwardly through “bearings 12D, in
housmgs 12a and bearings 8 in housmgs 6 sup-
ported by the uprights 4 on the main frame 1,
Washers, or shims 22b (Fig, 4) are mterposed
on shaff sections 1 between the adJacent faces
of hubs 22¢ and bearmg housmg 1Za. The outer
ends. of 51de heams, 20 converge as at 200 and
are connected together at the apex. Said beams
20 are alsg connected together adjacent, the
shaft sections 1 by a cross beam 21, The brackets
22 extend above. the side heams 20 of the upper
subframe 20621 SO, that the axis of shaft sec-
tlons T will normally he dlsposed above the upper
subframe when the latter is.ip normal horlzontal
p051t10n shown in Frr 1,

The upper subframe 20—2[ is likewise tiltable
by means of hydraulic cyhngiers As shown, the
upper subframe. is. provided. with brackets. 23
(Figs. 2 and. 6), secured to, the converging por-
tions 20¢. of the.side bheams 20, said brackets 23
being pivotally connected, by, pins.24 (Fig. 6) to
piston rods 25 having plstons housed in cylmders
26, the lower ends. of. cyhnders 26. being . pivotally
connected as at. 27, to. bragkets 28 dependmg
from or below the lower subframe 911
shown. in Fig, 6, brackets 28, ,preferably. depend-
ing from the cross member 10.of. the lower. sub-
frame 9—I18—11. Preferably, the arrangement is
such that when both. subframes.are in lowered or
honzontal :positions, show,n in. Fxg 1, the axis.of
pins (1 and 27 of. cylinders. 16.and 26 will be.dis-
posed in substantial ahgnment across the frame
of the. pos1t10ner and, the. pivot pins 15. and, 24
of the piston rods 14 .and 25 will also be disposed
in sybstantial a.hgnment However, such ar-
rangement of plvot pins, of the cyhnders and
piston rods is not essentlal and, the same may
be dlf‘ferently arranged as desn'ed

By the above constructlon the lower subframe
9—(4 - may be tilted- by introducing. fuid under
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compression into the lower ends of cylinders {6
only to swing the lower subframe, carrying with
it the upper subframe, as shown in Fig. 5, thus
raising both subframes 9—II and 20—21 equal
amounts, the cylinders 26 remaining inactivated.
The pistons 14 of cylinders 16 will thereby raise
the lower subframe 9—11 inclusive, and the upper

subframe 20—2{ which normally rests thereon

into an inclined position such as shown in Fig. 5.
Where, however, a greater swing of the upper
subframe 20—21 is desired, fluid under pressure
may: also be introduced into the lower ends of
the cylinders 26 whereupon the pistons 25 will
swing the upper subframe 20—21 into further
inclined position, such as shown in Fig, 6,
whereby. the. turn-table, hereinafter described,v
may be- brought: to. a. position. substantially in-
verted from. that shown.in Fig. 1, that is may.be
tipped beyond a vertical plane. Also, the sub-
frames. obviously may. be actuated in reverse
order, if desired.

Within the conwverging portions. of the. side
beams-20a of-the upper subframe-is a stub.shaft
39, preferably. welded to or otherwise secured:in
fixed position in said. upper. subframe, said: shaft
30 havmg a reduced portion 30a- (Fig. 3)- extend~
ing above the tops-of-the subframe 20—2{. Upon
the reduced portion 30g is. mounted the hub 34a
of a turn-table 34 of substantial diameter; said
hub bemg preferably mounted:on upper-and-lower
roller bearings 32-—33-so as to permit free rota-
tion of- turn-table 31 on the fixed: shait- 30; the
turn-table 31 bemg preferably retained: upon the
reduced portion 30¢ of-the shafi 30-by- means of
a_removable cap 34 (Fig. 3) mamtamed in posi-
tion on the upper end of the shaft 30a by 5 cap
bolt 35. The turn-table 34, however, may be
rotatably mounted in any ether desired' manner
upon the stub shaft 30.

In order to rotate turn-table 31, a bracket 26
(Figs. 2 and 4) is provided-on the cross beam 24
of the upper subframe 20—21 af the center
theleof said brac:ket havmg arms, carrymg a
bearing housmg 3T for g, worm shaft 38> carrying
2 worm, 39- thereon (Flgs 2,and 4, said worm
shart 38 being’ mounted in antlfrlctmn beanngs
38 (Fig. 4) of a type Whlch will'maintain shaft
38 against a.xral movement, in housmg 37, Shaft
38 .carries on one end, beyond housing 3T, a chain
sprocket 40 oppos1te a, sprocket 41 (Figs. 1 a,nd 2)
on the shaft 42a of. a. motor 42- mounted on the
base frames i,0f the posmoner said .motor 42-be-
ing of variable speed type controlled by a rheostat
from a hand whegl 43 or the like (Pig..2) where-
by the ‘motor may be ad,]usted for various speeds
A chain 44 runs, ;0ver the sprogkets 40—44 for im-
pamng rotatlon to worm. shaft 38 hy motor. 42.
The axis.of worm shaft 38 is in, .alignment with
the shaft sections 1, so that as the upper, Jower or
both subframes are swung, the. distance between
the, centers of sprockets 40-—4j; will remain un-
changed. Hence, a, gear. train drive may if des
sired, be substituted. for, the chain and, sprocket
drive 40—41 for the. worm. shaft 38 as. the shaft
centers. remain.constant.

As. shown. in Flg. 4, the worm. 38.is disposed
above the tops of the upper subframe 20-—21, and
as shown, in Figs. 1, 5 and 6, the turn- table3|
carries a worm gear ring, 45. ﬁxedly secured to the
under sxde of the turntable. 3l by means of brack-
ets 46 so that the turn-table 31 and worm gear 45
will swing or plvot in unison. Worm gear 45-con-
stantly meshes w1th worm 3%-in any pwoted posi~
tion of‘the- subfra,me 2024,

In order to-actuate.the-cylinders 16: and:25, 1
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provide a hydraulic oil pump 53 (Figs. 1 and 2)
driven by a motor 5{, said oil pump and motor
being mounted in one corner of the base frame {
of the positioner; and pump 53 delivers oil
through duct 52 under pressure to two valves in-
dicated at 33—54 (Fig. 2), the valve 53 having
ducts 55—56 leading to the cylinders 26 which
actuate the upper subframe 20—21, ducts 57—58
returning the cil to said valve 53, while the valve
54 is provided with oil ducts 58—60 leading to
cylinders 16, and with ducts 6{—82 returning
from the cylinders {6 which actuate the lower
subframe 8—!!{. The cylinders 18 and 26 are
double-acting, and are thus pressure controlled
in both directions. Suction pipe 63 delivers oil
from a sump 64 to the pump 58, while oil is re-
turned from the valves 53 and 54 to sump 8 by a

pipe §8.
By the above construction, when the cylinders
16 are activated both subirames §—!! and 20—21

are pivoted around the shaft sections T the same
amount. When cylinders 26 only are activated,
the upper subframe 28—21 only is pivoted around
the shaft sections 7. )

An important feature of my invention resides
in the fact that when the turn-table 3f is in &
tilted or working position, the center of the load
on the turn-table will be normally disposed above
the shaft sections 7 as shown in Fig. 5, that is,
the load will be more closely centered above the
table pivots than in conventional machines, due
to the fact that center of the table approaches the
pivot shafts 7 as the table is tilted from the hori-
zontal position, thus reducing stresses in the parts
comprising the support since the load will not be
placed in increasingly overhung position with re-
spect to the pivots 7 as is the case in most con-
ventional positioners.

Another advantage in my positioner is thaf
the loading height of the table is much lower than
heretofore possible in positioners in which the
table pivots on its center line with the pivot un-
der the turn-table vertical bearings, as in conven-
tional machines.

My positioner herein disclosed is extremely
convenient to operate, and its use eliminates the
necessity of providing elevated loading platforms,
or the placing of the positioner in a deep pif to
achieve convenient loading heights. My ma-

chine, therefore, is portable and can be moved °

around 2 plant as desired without entailing the
expense of providing various pits or platforms to
receive same. The original installation. is there-
fore very economical, and the machine can be
placed in buildings with low ceilings or crane
clearances. )

In the modification shown in Pigs. 7, 8 and 9,
a somewhat similar positioner is illustrated in
which, however, the lower subframe shown at
911 inclusive in Figs. 1-6, is omitted and hence
the positioner in this modification is provided
with a single subframe 20—2! only. The frame
[ is substantially identical with that shown in the
preceding figures and similar parts bear the same
reference numerals. )

In this modification the subframe comprises
side beams 20 converging at their outer ends as
at 28a, and the stub shaft 30 is secured at the apex
of the converging beams in the same manner de-
seribed in connection with the preceding figures.
However, the stub shaft 38 projects below the side
‘beams 20 as indicated at 36z, Fig. 7, and normal-
1y rests upon a cross-beam 70 when the subframe
is in horizontal position, the cross-beam 10 ex-
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tending between and being secured to the basé
frame 1.

The side beams 20 of the subframe carry the
upstanding brackets 22 which support the hubs
224 which carry the shaft sections T which latter
extend outwardly from the hubs 22¢ and pass
through the roller bearings 8 in the bearing hous-
ings § supported upon the base frames 1, but the

‘shaft sections T in this modification are of less

length than in the preceding figures by an
amount equal to the width of the bearing hous-
ings 12 in Fig. 4. Preferably washers or shims
22b are interposed between the adjacent fac-
ings of the hubs 22a and the bearing housings 6,
as shown in Fig. 2.

The bracket 37 for worm shaft 38 carrying
worm 38 is arranged in the same manner as in the
preceding figures, the shaft 38 also carrying
sprocket 48 for the chain 44 which also runs
around sprocket 41 diven by the motor 42, the
shaft sections T and the worm shaft 38 being dis-
posed in axial alignment, and the turn-table 31
carrying the worm gear ring 45 meshing with
worm 88 as in the preceding figures.

In this modification the subframe is pivoted
by double acting cylinders 26, as in the preceding
figures, the cylinders 26 having pistons carrying
piston reds 25 connected at their upper ends as
at 24 with brackets 23 extending from the side
beams 2080 of the subframe, as indicated in Fig.
7, while the lower ends of the cylinders 2§ are
pivoted as at 11 to lugs carried by the cross mem-
ber 2 of the frame | in the same manner that
the eylinders i6 in the preceding figures where
so pivoted. : i
" The double acting cylinders 26 are actuated
by fluid under pressure from pump 50 through
suitable valving, not shown, the pump being ac-
tuated by the motor 51. :

In this modification it is obvious that as the
fluid is admitted to the lower ends of the cylin-
ders 2% when the subirame is in lowered or hori-
zontal position, the pistons therein will be forced
upwardly and the rods 25 will act upon brackets

5 23 to pivot the subframe about the shaft sections

1 as in the preceding figures. Since the worm
gear 39 is coaxial with the shaft sections 17, the
worm gear ring 45 will remain in mesh with worm
39 in any and all pivetal positions of the sub-
frame. Obviously the tilting movement of the
subframe in this modification is limited to the
stroke of the double acting pistons 26; but aside
from this limitation the same general advan-
tages are obtained in this modification as in the
preceding figures, 1. e., as the turn-table 31, car-
ried by the subframe, is swung upwardly the load
thereon will be increasingly moved more closely
into position above or over the table pivots 7 so
that the load will substantially overlie the pivots,
thus reducing stresses in the parts of the posi-
tioner in supporting the load in such tilted posi-
tion; and moreover, due to the low Ilcading
height of the turn-table 31, it is not necessary
to provide elevated loading platforms, or to place
the positioner in deep pits to achieve convenient
loading heights; and moreover, the positioner is
inherently portable as it can be moved around
from place to place.

I do not limit my invention to the exact forms
shown in the drawings, for obviously changes may
be made therein within the scope of the claims.

Iclaim: . .

1. A work positioner comprising a base having
a pair of spaced uprights carrying aligned bear-
ings: a subframe carrying brackets at one end
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having hubs. journaled in said: bearings; a. turn-
table freely rotatably journaled in said subframe
af the end opposite the said: begrings, said: turn-
table carrying a worm. ring gear; a worm. jour
naled coaxially of said: bearings and meshing-with
said ring gear; means for rotating said worm;
and: means: interposed: between and. connecting
the subframe and base for pivoting:and maintain-
ing: the subframe in. tilted position. thereon;

whereby. the: loading height. ofr the turn-table

ahove the base will: be:mraintained: ab a. minimum:

2. A work positioner comnrising a base having
a:. pair of spaced. uprights: carrying aligned bears
ings;. a subframe carrying vertically offset
brackets at one end having hubs: journgled; in said
bearings; a turn-table-freely. rotatably. journaled
inrsaidisubframe at.the-end: qpposite the bearings;
a. worm: ring gear concentrically: mounted. on: the
turn-table; a worm journaled: coaxiailly. of and
between said. bearings. and meshine with. said
ring gear; means for rotating the worm; means
interposed between and. connecting: the: subfraime
and. base for pivoting and: maintaining the-sub-
frame in tilted position; thereon; and means: for

actuating said pivofing: means, whereby the load- o

ing- height: of the turn-table above: the: base, will
be maintained at a. minimum.

3..A. work positioner comprising a. base: having
a. pair. of spaced: uprights. carrying alighed bears
ings; an upper subframe: carrying brackets: at
one end having hubs journaled:in. said: bearings;
a turn-table freely rotafably journaled: in. said
subframe at.the end: opposite said bearings; said
turn-table. carrying a. worm ring: gear; a wamm
journaled coaxially of said bearings meshing with
said ring gear; means.for rofating: the: wormyg a
lower subframe having brackets-at-one end jour-
naled in the said bearings; means interposed be-
tween and connecting the: lower: subframe: and
upper subframe for- pivoting and. maintaining
the upper subframe in: adjusted: angularity with
respect to the:lower subframe; and means. inter-
posed: hetween: and: connecting the. lower - suh»
frame and:base for; pivoting and maintaining:the
lower subframe: in: adjusted; angularity with: re-
speet- to, the base, whereby: the: loading: hejght
of: the turn-table with. respect. to: the: base will
be maintained. at.a minimum,

4. A work positioner comprising. a- base-having
a; pair. of spaced: uprights carrying. aligned.bear-
ings; an upper subframe. carrying: vertically off-
set. brackets at one:end-having-hubs: journaled:-in
said- bearings; a turn-table freely rotatably jour-
naled; in: said subframe. at: the end:oppesite: said
bearings; a worm: ring gear: concentrically
mounted, on the turn-table; a. worm: journaled
coaxially.of and-between the bearings and:meshs
ing: with said ring:gear; means: for rotating:the
worny; a lower: subframe:having, vertically. offset
brackets at one end- journaled;in the bearings:
means interposed: between: and- connecting: the
lower-subframe: and-upper subframe: for: piveting
and maintaining the upper subframe in.adiusted
angularity with. respeet: to- the lower subframe;
means interposed: between: and: cannecting the
lower subframe .and,base:for, pivoting:and. mainey
taining the lower:subframe.in adjusted angularity
with respect to the base; and.means. for indi-
vidually actuating said. pivoting: means, where-
by.the loading height. of the.turn-table:abave. the
base will he maintained.at. a. minimum.

5. A work positioner comprising a base.having
a pair. of spaced uprights carrying aligned:bear-
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ingsi: an: upper- subframe carrying: vertically off«
set. brackets. at one end: having: hubs for stub
shafts: journaled in said bearings; a. turn-table
freely rotatably journaled. in: said: subframe at
the end: opposite the: bearings; a. worm carried
by -a.shaft journaled in. a second bracket carried
by the subframe and in substantial: axial align-
ment. with said stub: shafts; a: worm. gear: ring
concentrically: mounted on the turn-table and

' meshing with the said worm; means. for-rotating,

the:worm; a.lower subframe having vertically off-
set. brackets:- at one: end carrying bearings joun-
naled on. the:stub. shafis; means conneeting the
lower subframe: and upper subframe for pivot-
ing and: maintaining, the upper subframe:. in ad~
justed angularity with. respect. to.the lower sub-
frame; means.connecting the lower subframe and
base for pivoting and maintaining the lower sub-
frame in adjusted angularity with respect to the

hase;- and. means for individually actuating. said

pivoting: means, whereby the loading: height. of
the: turn-table above the base will. be maintained
at.a. minimum.

6. A work positioner comprising a base hayving
a. pair of spaced:uprights.carrying. aligned bear-
ings; an upper subframe carrying, vertically off-
set. brackets at one end. having hubs for stub
shafts journaled in said bearings; a. turntable
freely rotatably. journaled on said. subframe.at
the end. opposite the bearings; a worm carried
hy: a shaft journaled in. a. second. bracket car-
ried. by the subframe and. in. substantial axial
alignment. with said.stub shafts; a worm gear
ring. concentrically mounted on. the turn-table

5 and meshing with. the said worm; means on the

base . for rotating, the worm shaft; a lower sub-
frame having vertically offset brackets at one end
carrying bearings journaled on.the stub shafts
between the first mentioned bearings and hubs
of the upper subframe; mesns. connecting the
lower, subframe and upper subframe for pivoting
and maintaining the upper subframe in adjusted
angularity with respect to the lower subframe:
means connecting the lower subframe and base
for pivoting and maintaining the lower subframe
in:adjusted' angularity, with respect to the base;
and means for individually actuating. said pivot-
ing, means, whereby the loading height of. the
turn-table above the base will be maintained. at
a minimum.
JOHN' F. HARRISON.
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