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The : present {invention crelates::geneially to:-
work :positioners:: More -particularly. the: invens:
tion relatesito that:type of«wiork pesiticrer which:
is::specially ‘designed ‘or-adapted tocsupportiand:
hold metallic: struciural: pieces- ot other: work in: 5
différent: angular: positions in. conmection :with:
welding - thereof-andasits principal components:
comprises: (1)« an:elongated:base: strudture: ().
a rigid elongated boom type fraine which overlies;
the base structure;:has one-end thereof: pivotally. 10
connected to ‘one-end .of: the .base structure .so:
that it is permitted:to swingi upwards: and:down=:
wards- about ‘a -horizontal:axis, and embodies-at:
its: distal -end -a work ssupporting: - ands retaining.
table together-with: a: mount for: supporting -the:
table: so that-it:is eapabie of being rotated :about:
its center-and also tilted-back and forth-between:
a. position: wherein it:overlies, the distal end-of:
the-frame and.-an-inverted. position wherein it
underlies -the -distal-‘end. of.- the- frame;-(3) ran
upstanding ‘mast which: is . rigidly -connected to..
the aforementioned:one end of the base. struc~
ture - and -is -positioned.:adjacent the »proximal -
end.of the frame; and-(4).a:link which- is posis:
tioned wholly- on-the upper: side.of-the: frame;- 25
extends between-the central portion:of.the-frame -
and the upper.-end of.the: mast,. and.--serves-to -
retain the frame-in -the:various-positions into-
which it is swung. . - .
The. primary -object of the-invention is ‘to-pro--
vide -a work. pesitioner-of .this type which is an.
improvement. upon,.and-has, cerfain~advantages -
over, previously.-designed work : positioners: in---
cluding that.which is disclosed in, and. forms:-
the subject matter of, United-States Letters Pat-.
ent No. 2,396,161, ‘eranted to .me.on March .5,
1946, and is: characterized. by -the: fact. that. the
link is-of ‘composife. character .and. consists .of a-
pair of link members, one .of which has- one-of-
its ends pivotally. connected -to.-the.:upper. end.: 40
of the mast and the other. of which has- one- of-
its. ends. pivotally connected. to-the central -por--
tion of the booi type frame :and. its-distal end-
adjustably connected. to.the distal-end.-of -the..
one link member in order that thelink as.a. whole. 45.
may be varied or adjusted.as tolength. -By-em-. -
ploying a’ composite link. of -this.character. an--
gular adjustment: of the. table’ earrying. frame-
may be effected- with facility and the work. po-.
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sitioner as™a Wwhole is- compact by reason of:+ 50~

the fact that the link. 6ffers. substantially. no.
obstruction, especially when:it_is in its:shortened.”
condition ‘whilé" holding™ the’ frame. in any one .
of ‘its various up positions. " " [
Another object of the. inventioh ‘is ‘to' provide 55 .

(CL
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2:
a.‘work  positionersof :$Hestype - andicharacter:
under. consideration:-inwhich:oneof the: link
members.of:the compesite linkbetwees.the: up-
periend of:the: mast-and the:central: portion: of
the: frame is tubular andis:«n teleseopically con<.
nected relation with the distal:end:of:the other
link. member:. - nont

Afurther object of:the invention-is+to provide:
& Work ‘positioner.of :the-last :meritioned charac:
ter in.which:the. adjustable:connestion: between:
the distal . ends. of the:link: members iconsists: of-
a ‘pin which extends:through; and:is ‘removably
mounted in, a pair of oppused: registering::aper<
tures: in the distalend oftthe: tubularHnk mem-
ber:and*is<adapted: tozfitiin any:one hole of-a:
longitudinal-seriés ‘of holes in: the distal-end- of:
the other link: member, - .

" A still - further objeet::of:the invention:is to.
provide -a'work positiener:which roccupies: but a
compardtively:small-amount: of:space, is -both:
rugged’ and’durable; effectivelyc-and efcisntly:
fulfllls its®intended- purpoese:and beeavse ‘of- the:
specific manner -in which'thetbvom typé franie
isadjustably - supported=is: eapablé: of “handling
large sized:as-well dsismalll work:pidces:: 50

“Other -objeets-of the invéntioniand" the vari. -
ous-advantages-and: characteristics of‘ thé Sprese
ent” work- positioner-will ‘ber apparent “from a-
consideration-of the-followitg-détailed deserip-:
tion.” 7 "o

" The invention -consists in tHeseveral novel:
features - which are’ hereinafter set:forth: and~
are more particularly defined>by-the ‘claim *at

Zx

the-conclusion-hereof;: *-
In the drawings which 4ccottipany and form a-
part of - this- specification or “disclosure *&nd " in~
which like numerals ‘of “reference ‘dénote-corre=>
sponding parts througHout the several views: .
Figure 1"is.a"side ‘elévation of* a” work “posis
tioner embodying the invention; '~ -~
. Figure 2 is s plafi view of the work positioher, -
parts being broken away. and” other parts being .
shown in section for illustrative purpdses: and -~ -
. Figure 3.i§ dn. enlarged” vertical’ tiansverse
Section taken' on.the.litie 3-—8 of Figufe 2 snd~
illustrating. in” détail the’ cross sectional design .
and constriction of thélink members of thé com-
posite link.which extends between the upper end
of the mast and the central portion.of the boom:
type frame and. serves. to. hold. the. frame in the..
various angular. positions. into’ which it is swung. :
The positioner which is .shown in the drawings .
constitutes. -the. preferred. embodiment. of’ the
invention.” It is. primarily designéd for. holding-
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in different angular positions metallic structural
pieces or other work in connection with welding
thereof, and as its main parts or components
comprises a base 6, an elongated boom type
frame 1, a link 8, a bracket 8 and a work sup-
porting and retaining table 10. The base, frame,
link and bracket together form or constitute a
supporting structure whereby the table 10 is
mounted or carried so that it is capable of being

raised or lowered, tilted angularly to a limited‘

extent, and rotated about its center. -
The base 8 is in the form of a fabricated struc-
tural steel unit and is adapted to rest upon, and
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be bolted to, the floor of the room or other en- -

closure in which the positioner is used. It is
rectangular, as shown in Figure 2, and comprises
a pair of parallel laterally spaced channel beams-
1i. The ends of the beams I} are cross con-
nected by way of a pair of metallic plates 12 and
the ends of these plates rest upon, and are riv-
eted or welded.to, the top flanges of the heams.
The base 6 .is provided at one end thereof with
a vertically extending mast (3. This mast con-
sists of a pair of parallel laterally spaced chan-
nel beams 14 and projects upwards from the
central portion of one of the plates 12. The
lower end of the mast is welded or otherwise rig-
idly secured to the subjacent plate 12 in order
that the mast is in fixed or rigid-relation with
the base 8. The central portions and lower ends
of the channel beams 14 are cross connected by
way of plates 15 and these are welded to the
flanges of said beams 14.

The boom type frame T overlies the base 6
and embodies a pair of parallel laterally spaced
complemental arms {6 and 17 of channel beam
design or construction. It is elongated, as shown
in Figure 2, and in addition to the arms 16 and
i1 it embodies a top plate 18 and a bottom plate
i8. The top plate extends across the upper cen-
tral portion of the two frame arms and is welded
at its ends to the central portions of the upper
flanges of the arms. The bottom plate {9 under-
lies the top plate and extends across the lower
central portions of the arms (1§ and {1. The
ends of the bottom plate lap and are welded or
otherwise fixedly secured to the central portions
of the bottom flanges of the two frame arms.
The ends of the arms {6 and {1 that are at one
end of the elongated frame 7 are arranged.in
straddled relation with the mast 13 and are piv-
oted by way of pairs of brackets 20 and pivot
pins 21 so that the frame is permitted to swing
upwards and downwards about & horizontal axis
or hinge line. The brackets 20 are fixedly se-
cured to the plate 12 that underlies and sup-
ports the mast 13 and embody upstanding lugs
29, The pivot pins 21 are carried or supported
by these lugs and extend through holes in. the
adjacent ends of the frame arms 16 and I11. By
reason of the construction and arrangement of
the pivotal connections which are formed by the
lug equipped brackets 20 and the pivot pins, the
frame T is permitted to swing downwards into
a position wherein it is in substantially parallel
relation with the base 6. The two frame arms
are preferably tapered from the cenfral portions
thereof to their ends (see Figure 1).

The link 8 is positioned wholly on the upper
side of the boom type frame T and serves as a
medium or instrumentality for supporting the .
frame in the various positions into which it is
swung or angularly adjusted. It is composite
in character and comprises a pair of longitudi-
nally aligned link members 24 and 25, The link

4
member 24 is in the form of a rigid bar and has
one end thereof disposed between the upper ends
of the channel beams {4 constituting the verti-
cally extending mast 13, as shown in Figures 1
and 2. Such end of the link member 24 is piv~
otally connected by way of a horizontally ex-
tending pin 26 in order that the link member
24 is free to swing vertically. The central por-
tion of the pin 26 extends through a hole 27 in
the adjacent end of the link member 24 and the
ends of the pin extend through aligned holes 28
in the upper ends of the channel beams 14 and
have cotter pins 28 for holding the pin against
axial displacement. The distal end of the link
member 24 is provided with a longitudinal series
of equidistantly spaced holes 30. As shown in
the drawings the holes 30 are horizontally dis-
posed and extend from the pin receiving hole 21

-to the extreme outer or distal end of the link
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member 24. The other link member, i, e, the
link member 25, of the composite link 8 is tubu-
lar in design, as shown in Figure 3. One end
of the link member 25 is solid, extends between
a pair of laterally spaced upstanding lugs 3f on
the central portion of the top plate {8 of the
frame T and is pivotally connected to such lugs
by way of a horizontal pin 32. The latter extend
through aligned holes in the lugs and the adja-
cent end of the link member 25 and serves to
permit such link member to swing in a vertical
plane with respect to the frame 1. The other
or distal end of the link member 25 is arranged
telescopically with respect to the distal end of
the link member 24. As shown in Figure 3 the
interior of the tubular link member 25 is sub-
stantially the same in cross sectional shape as
the link member 24. A horizontal pin 33 extends
through the distal end of the tubular link mem-
ber 25 and has ifs ends mounted in apertures
34 in the side walls of said tubular link member-
so that it is capable of being shifted longitudi-
nally out of its normal position. This pin 33
is adapted, as shown in Figure 1, to extend
through any one of the holes 30 in the distal end
of the link member 24 and when in place serves
so to connect the two link members that the
link 8 supports the frame. The apertures 34
are preferably elongated lengthwise of the tubu-
lar link member 25 in order that the pin 33 may
be readily piloted into the hole 30 that is oppo-
site to, or aligned with, the apertures 34. It is
contemplated that an overhead crane or hoist
will be employed to raise or lower the frame T
in connection with angular adjustment of the
latter. When, for example, it is desired to swing
the frame upwards the operating part of the
crane or hoist is applied to the distal end of the
frame. Thereafter the pin 33 is slid axially out
of engagement with the link member 25 in order
to free the two link members for relative sliding
movement. Upon removal of the pin the crane
or hoist is operated so as to swing upwards the
frame 1. When the frame is adjusted to the
proper or desired angular position the crane or
hoist is stopped. Thereafter the pin 33 is in-
serted through the elongated apertures 34 and
the adjacent hole 30. After the pin is in place
the crane or hoist is disconnected from the dis-
tal end of the frame. Upon disconnection of

‘the crane or hoist from the frame the frame is

supported by the mast I3 and the link 8. The
pin 33 and the longitudinally extending series
of equidistantly spaced holes 30 constitute or
exemplify a simple adjustable -connection. be-
tween the distal ends of the link members where«
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by the operative length-of-the. link as a.whole.
may be varied. . By reason-of-the fact that the
two link members. are -telescopically. connected
together they remain at all times in longitudinal
alignment-and do not swing.downwards one rela-
tively to the other when-the pin 83 is removed
in- connection with a frame -adjusting operation,
Because -the link 8 is in the form of two- tele-
scopically ‘connected link members it offers sub-
stantially ‘no obstruction, -especially. when . it is
in its shortened  condition - while ‘holding: the
frame in its uppermost:position.. By having the
composite link disposed wholly on the upper side
of the frame the space:between-the: frame: and
the base: is unobstructed and hence the. entire
space may.-be utilized: to accommodate a° work
piece when the work supporting- and: retaining

table §8 is in its hereinafter described :inverted:

position in"connection with welding of: the: bot-
tom portion of the work piece, " = . :

" The bracket 9 is.in-the form 'of:-a one-piece
casting and, as Hereinafter desecribed more in de-’
tail, constitutes a- mount whereby the ‘work sup-

porting table {0 is supported so that it is rotat--

able about its center and- also tiltable into dif-
ferent angular ‘positions. It is disposed between
the outer or distal ends of the arms 16 and {1
of the frame 7-and is supported by way of a pair
of coaxial horizontally extending  trunions 35
and 36 so that it, together with the table, is ca-
pable of being tilted:bodily into different. angi-

lar positions. The trunnion 35-is.-fixed ‘to; and-

projects inwardly from, a socket 81 at the distal
end or outer extremity of the frame arm 6 and

has a longitudinal bore 38 therein. The inner’

end of the trunnion 85 fits-within a bearing type
socket 39 in the braecket 9. The other trunnion,
i. e, the frunnion 2§, is fixed within, and pro-
Jjects inwardly from-a socket 40-in the distal end
of the arm {7 of the frame T and is solid, as
shown in Figure 2. The inner end of the trun-
nion 3§ fits within a bearing type socket 41 in
the bracket 9. The two trunnions, as heretofore
indicated, permit the bracket 9 togefher with the
table, to be swung about a horizontal axis.

The table 18 is adapted to carry or support
the work and has a plurality of holes therein
(not shown) whereby the work may be remov-
ably secured to it by way of bolts or other at-
taching devices. It is preferably flat and has a
stub shaft 42 fixed to the central portion of its
under face. This stub shaft fits within a bear-
ing 43 on the central portion of the bracket 9§
and together with the bearing forms a pivotal
connection whereby the work supporting and
retaining table 10 is permitted to rotate abous its
center.

In addition to the various parts heretofore
described the positioner comprises power mech-
anism 44 for tilting the bracket 9 and the table
t0 relatively to the frame T and also power
mechanism 45 for rotating the table 10 about its
center.

The mechanism 44 comprises an electric motor
45 and speed reducing gearing 41. The motor is
mounted on the central portion of the arm i6
of the frame T and is located on the outside of
the arm. The speed reducing gearing 47 of the
power mechanism 44 comprises a worm 48, a worm
gear 49, a pinion 50, a gear 51, a pinion 52 and
a gear segment 53. The worm 48, the worm gear
49, the pinion 50 and the gear 51 are disposed
within a housing 54 which is fixed to the frame
arm {6. The worm 48 is fixed to the armature
shaft of the electric motor 46 and meshes with
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the worm gear 48:: The. latter-is-mounted -on o
shaft 55-which-extends horizontally and is-mount-
ed-in suitable bearings in the-housing. 54. . The
pinion 58.4s fixed- to -the:shaft 55-and meshes.
with the gear §1.; The:latter. is. mounted on one
end-of. a -shaft- 56 - which -extends: between: the.
frame arms -16-and: {7 and is carried by-bearings-
on the arms. - The pinion 52.is-fixed-to the- cen-
tral portion-of the shaft 56 and meshes with-the
gear-segment §3.. As shown in Figure 2; the seg-:
ment 53 is bolted to.the bracket-9. - When the-
motor 4§ is driven in one direction it- operates.
through the medium. of the gearing 47 to swing
the.bracket-8 and table.in one direction. -When-

- the.motor is reversely driven it operates ‘through.
* the medium of the gearing 41 ‘to swing the bracket

and table-in- the opposite direction. ~The teeth
of the gear segment 53 extend. throughout - an
arc.-of . approximately. 180°, The: segment is so.
positioned with respect. to.the bracket 9-that.
the table is-capable of being tilted from a posi-
tion wheréin it overlies and extends in substan-
tially parallel relation with the distal end of.
the frame 1 to an inverted position wherein it.
underlies the. distal-end of the frame. Suitable
limit. switches: (not shown)- are employed to stop-
the. electric motor 4§ automatically- when either
end of the gear segment 53 approaches the pin--
ion 52. ’

. The power mechanism 45 for rotatirg the work
supporting ‘and retaining table. aboiit its cen-
ter comprises-an electric motor.57 and speed re-
ducing gearing §8.. The motor 57 is located oub-
wards of the outer énd of the trunnion 35. and
is connected to such end of.the trunnion by way
of. 2 housing 58. The géaring 58 of the power
mechanism 45 comprises a pinion 60, a gear 6,
a worm .62, a worm gear 63, a pinion 64 and
ring gear 65. The pinion 60 is mounted in the
housing §9 and is fixed to one end of the arma-
ture shaft of the electric motor 57. The gear 61
meshes with, and is driven by, the pinion 60 and
is mounted on one end of a horizontally ex-
tending shaft 66. Such shaft, as shown in Fig-
ure 2, extends through and is journaled in the
bore 38 in the trunnion 35. The worm 62 is
located between the inner ends of the trunnions
35 and 36 and is fixed to the inner end of the
shaft 66. It is disposed in a recess or chamber
in the bracket 9 and meshes with the worm gear
63. The latter is connected to one end of a shaft
67 which is journaled in g bearing forming part
of the bracket 9. The pinion 64 is fixed to the
other end of the shaft 6T and meshes with the
ring gear 65. Such gear surrounds the stub
shaft 42 and is fixed to the bottom face of the
table 18. When current is supplied to the elec-
tric motor 57 of the power mechanism 45 the mo-
tor operates through the medium of the speed
reducing gearing 58 to rotate the work support-
ing table 10 about its center.

When the positioner is to be used the frame
1 is swung downwards into its lowermost position
in order to bring the work supporting and re-
taining table in close proximity to the subjacent
end of the base 6. Thereafter the work to be
welded is placed on the table by way of an over-
head crane or hoist. As soon as the work is
properly positioned with respect to the table it is
bolted to the latter. Thereafter the frame 1 is
swung upwards, as hereinbefore described, in or-
der to position the table at the proper elevation
for welding. When the table is supported at the
desired elevation it may be tilted as desired by
operation or actuation of the power mechanism
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44." Tt also may be rotated bodily about its center

by actuation of the power mechanism 45.

The aforementioned positioner is both rugged
and durable and effectively and efficiently fulfills
its intended purpose. It is characterized by the
fact that the frame permits the table to be raised
and lowered throughout an extremely great range
of movement. By reason of the fact that the
supporting structure includes the pivoted elon-
gated frame T the work to be welded encounters
no obstructions when the table is in an inverted
position regardless of the elevation of the table.
Because the space under the boom type frame 71
is unobstructed the frame may be lowered into a
substantially horizontal position when it is de-
sired to use the table for welding small sized
work pieces. As shown in Figure 1 of the draw-
ings the upper end of the mast 13 is substantially
coplanar with the table 10 when the table is hori-
zontally positioned and is lowered to its fullest
extent. Because of this the elongated mast does
not interfere with the welding of large sized
pieces on the table. Because of the design, ar-
rangement and construction of the composite
link 8 adjustment of the table carrying frame 17
may be effected with facility and the work posi-
tioner as a whole is compact and offers substan-
tially no obstruction to the work piece or the
user of the positioner.

The invention is not to be understood as re-
stricted to the details set forth since these may
be modified within the scope of the appended
claim without departing from the spirit and scope
of the invention.

Having thus described the invention what I
claim as new and desire to secure by Letters Pat-
ent is:

In a work positioner comprising a rigid elon-
gated boom type frame having one end thereof
pivotally mounted so as to permit it to swing
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upwards and downwards about a substantially
horizontal axis, and embodying at its distal end
a work supporting and retaining table together
with & mount for supporting the table so that it
is capable of being rotated about its center and
also tilted back and forth between a position
wherein it overlies the distal end of the frame
and an inverted position wherein it underlies
said distal end of the frame, the combination of
a rigid upstanding mast positioned adjacent the
proximal end of the frame, and means for re-
taining the frame in the various positions into
which it is swung disposed wholly on the upper
side of the frame and comprising a bar type link
member having one end thereof pivotally con-
nected to the upper end of the frame and em-
bodying in its other end a longitudinal series of
spaced apart transverse holes, a tubular link
member having one end thereof pivotally con-
nected to the central portion of the frame and its
other end telescopically connected to said other
end of the bar type link member and provided
with a pair of opposed longitudinally extending
elongated apertures, and a pin extending across
and removably mounted in said apertures and
adapted to fit within any one of the holes of said
series.
EDWARD V. CULLEN.
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