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57 ABSTRACT 
A method and apparatus for applying variable pressure 
to selected areas of a bonding assembly jig to shape a 
face plate to conform to the contours of contoured 
heads and hold the face plate in place for welding com 
prises two inverted U-shaped support frames including 
two spaced apart elongated vertical support members 
each having a bottom end and a top end, an elongated 
horizontal top beam extending between and connecting 
the top ends of the vertical support members, a track 
extending between and adjustably fastened to the hori 
zontal top beam, and at least one hydraulic press slid 
ably suspended from the track and adapted to apply 
pressure to a bonding assembly jig. The support frames 
are provided with wheels and one of the support frames 
has vertical support members spaced at a distance less 
that of the other support frame. This arrangement al 
lows the tracks of each frame to be positioned proxi 
mate to each other above a bonding assembly jig. 

20 Claims, 4 Drawing Sheets 
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1. 

METHOD AND PRESS APPARATUS FOR 
MANUFACTURING 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a method and press for man 

ufacturing a bonding assembly jig. 
2. Description of The Related Art 
Specialized airplane fuselage and wing components 

are often manufactured using bonding assembly jigs 
(BAJ's) as the mold to form the final product. A typical 
BAJ consists of a contoured header and a face plate that 
conforms to and is welded to the header. The header is 
a structural support formed from NC machined parts to 
define the desired contour. The face plate is a planar 
aluminum sheet typically to 1 inch thick. Traditional 
BAJ construction requires the face plate to be manually 
heated, hammered, cut, and bent with clamps and 
chains in order to shape it to conform to the contours of 
the header. Throughout the process as portions of the 
face plate are shaped, they are clamped and then spot 
welded to the structural support of the header. 
An inherent problem with the prior art method is that 

this manual process is extremely time-consuming and 
labor intensive. Manufacture of a typical BAJ by the 
prior art method requires approximately 80 man-hours 
of labor and a welder on stand-by throughout the pro 
CCSS. 

In addition, since heavy sledge hammers are used to 
bend the face plate, and since the face plate must be 
heated with a torch, the BAJ assembly process can be 
very dangerous. 
The instant invention has overcome many of the 

disadvantages of the prior art by providing a press 
which bends the face plate to conform to the contours 
of the header and which holds the face plate in position 
for welding. Using the invention, a typical BAJ con 
struction requires 16 man-hours and a welder whose 
time is fully used. 

SUMMARY OF THE INVENTION 
The objects and advantages of the invention may be 

realized and attained by means of the instrumentalities 
and combinations particularly pointed out in the ap 
pended claims. 
The invention is a ram press for applying variable 

pressure to selected areas of a bonding assembly jig to 
shape a face plate to conform to the contoured surface 
of a header and to hold the face plate in place for weld 
ing which comprises at least one invented U-shaped 
support frame including two spaced apart elongated 
vertical support members each having a bottom end and 
a top end, and an elongated horizontal top beam extend 
ing between and connecting the top ends, a track ex 
tending between the vertical support members, fasten 
ing means for adjustably fastening the track to the sup 
port frame for vertical movement of the ends of the 
track relative to the horizontal support beam, and at 
least one press means slidably suspended from the track. 

Preferably the ran press of the invention has two 
support frames one of which has vertical support mem 
bers spaced apart at a distance less than that of the other 
support frame. 
The invention further includes a method of manufac 

turing a bonding assembly jig including a face plate and 
a structural support having a perimeter and internal 
cross members defining a contoured surface, the 
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2 
method comprising the steps of positioning the struc 
tural support on a rigid surface, placing the face plate 
over the contoured surface of the structural support, 
selectively positioning a hydraulic press over a prede 
termined portion of the face plate, the hydraulic press 
adjustably depending from a frame and moveable with 
respect to the structural support, applying pressure with 
the press to the face plate to conform the portion of the 
face plate to the contoured surface, welding the portion 
of the face plate to the contoured surface while apply 
ing the pressure, and repeating the locating, applying 
and welding steps at successive predetermined portions 
of the plate to conform and fix the plate to the con 
toured surface of the structural support. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorpo 

rated in and constitute a part of the specification, illus 
trate embodiments of the invention, and, together with 
the description, serve to explain the principles of the 
invention. 
FIG. 1 is an oblique drawing of the ram press in 

accordance with the present invention. 
FIG. 2 is a side elevation of the ram press of FIG. 1. 
FIG. 3 is a front elevation of the ram press of FIG. 1. 
FIG. 4 is an enlarged drawing of one end of the track 

shown in FIG. 1. 
FIG. 5 is a schematic diagram of a second embodi 

ment of the present invention. 
FIG. 6 is a cross-sectional view taken along line 

V-VI in FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference will now be made in detail to the preferred 
embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. 

In accordance with the invention, the ram press com 
prises at least one invented U-shaped support frame 
including two spaced apart elongated vertical support 
members each having a bottom end and a top end, and 
an elongated horizontal top beam extending between 
and connecting the top ends of the vertical support 
members. In the first embodiment as depicted in FIGS. 
1-3, the ram press includes U-shape support frame 10 
having elongated vertical support members 14 con 
nected at their upper portions 20 to the ends of elon 
gated top beam 18. 

In the preferred embodiment, elongated base mem 
bers 26 are perpendicularly attached at their mid-points 
to the bottom ends 24 of vertical support members 14. 
The base members 26 are provided with wheels 28 and 
30 at both ends to allow the frame to be moved about 
bonding assembly jig (BAJ) 32. The base members 26 
are each provided with diagonal stabilizing beams 34 
that connect one end of the elongated base member 26 
with an area on the vertical support members at a prede 
termined distance from the bottom end 24. 

Preferably, table supports 36 having platform por 
tions 38 that face towards the center of the U-shaped 
frame 10 are attached to the lower ends of vertical 
support members 14. The table supports 36 are disposed 
to engage the edges of working table 40 to counter the 
force exerted by presses 66. 

It is preferred that the ram press includes two U 
shaped support frames 10 and 11 as depicted in FIGS. 
1-3. In the preferred embodiment, one of the two sup 
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port frames 11 has vertical support members 14 spaced 
closer together than those of the other support frame 
10. In this arrangement, the base members 25 of the 
narrower frame 11 can be moved between the base 
members 26 of wider support frame 10. This allows 
presses 66 from both support frames 10 and 11 to be 
used in a position close to one another. 

In the second embodiment depicted in FIGS. 5 and 6, 
bottom ends 102 of vertical support members 100 have 
C-brackets 104 that slide over the edges of weld table 
top 106. The C-brackets 104 are provided with wheels 
108 disposed to roll on working table 106. This arrange 
ment allows the support frame to be selectively moved 
about BAJ assembly 110. 

In addition, the horizontal top beam 114 is provided 
with a means for lifting the support structure from the 
work surface. As embodied herein, means for lifting is 
an ear 130 mounted at approximately the mid-point of 
the top side of horizontal top beam 114. The ear is pro 
vided with a hole 132 disposed to engage a lifting de 
WCs. 

In accordance with the invention, the ram press also 
comprises a track extending between the vertical sup 
port members. As embodied herein, track 39 includes 
elongated bar 44 extending between two spaced apart 
elongated L-beams 42. The bar has a bored end 46 and 
an elongated slotted end 48. The L-beams 42 face each 
other so as to form a track. 

In a second embodiment as depicted in FIGS. 5 and 6, 
horizontal top beam 112 is an I-beam having ridges 114 
that serve as a track. 

In accordance with the invention, the ram press in 
cludes fastening means for adjustably fastening the 
track to the support frame for vertical movement of the 
ends of the track relative to the horizontal top beam. As 
embodied herein, the fastening means comprises elon 
gated rods 50, brackets 52, sleeves 54, fixed pins 56 and 
removable pins 58. The brackets 52 are mounted on the 
ends of each rod 50 and are pivotably connected to the 
ends 46 and 48 of track 39 by fixed pins 56. At least one 
end 48 includes an elongated slot adapted to receive pin 
56 and allow track 39 to be adjusted to positions not 
parallel to beam 18. The rods 50 extend through sleeves 
54 that are perpendicularly mounted to the top beams 
18 of the U-shaped support frames 10 and 11. A series of 
holes 64 extend through the sleeves 54 and the rods 50 
and are disposed to receive removable pins 58. When 
pins 58 are removed, rods 50 can be slid up or down 
within sleeves 54 to adjust the distance between the 
ends of track 42 and horizontal top beam 18. Triangular 
stabilizers 60 connecting the top portion of sleeves 54 to 
top beams 18 and finger stabilizers 62 connecting the 
bottom portion of sleeves 54 to vertical support mem 
bers 14 are provided for mounting and stabilizing 
sleeves 54 on support frames 10 and 11. 

In a second embodiment, sleeves 116, vertical support 
members 100, and removable pins 118 allow the height 
of horizontal top beam 112 to be adjusted. Sleeves 116 
are perpendicularly mounted on top beam 112 and are 
provided with additional support by diagonal stabilizing 
members 120 that connect the end portions of top beam 
112 with sleeves 116. Sleeves 116 and vertical support 
members 100 are provided with a series of holes 122 
adapted to receive pins 118. Pins 118 can be removed to 
allow sleeves 116 to slide on vertical support members 
100 and thereby allow the height of track 114 to be 
adjusted relative to working table 106. 
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4. 
In accordance with the invention, the ram press in 

cludes at least one press means slidably suspended from 
the track and adapted to apply pressure to a bonding 
assembly jig. As embodied herein, press means slidably 
suspended from the track comprises at least one hydrau 
lic press 66 having a nail-like head 68. The head 68 rests 
on ridges 41 of L-brackets 42. This configuration allow 
hydraulic presses 66 to be slid along track 39 formed by 
L-brackets 42. 

Preferably, two presses 66 are slidably mounted on 
each track 39. It is also preferred that the pressed be 
powered by hydraulic power unit 72 that is positioned 
on power unit support platform 74 mounted on the side 
of base element 26 opposite diagonal stabilizing beams 
34. Hydraulic tubing 78 connects presses 66 with power 
unit 72. Hydraulic tubing 76 connects hand controls 80 
with power unit 72 and allows each press 66 to be oper 
ated individually. Blocks 70 can be placed between the 
bonding assembly jig and the presses 66 to spread the 
pressure created by presses 66 over a greater surface 
area of face plate 32. 

In a second embodiment as shown in FIGS. 5 and 6, 
hydraulic presses 124 are mounted on carriages 126. 
The carriages 126 are provided with wheels 128 
adapted to ride along ridges 114 of top beam 112. 

In operation, a worker positions the structural sup 
port 41 of BAJ 32 on working table 40. Face plate 43 is 
placed over the contoured surface of the structural 
support 41 and selected edge portions of face plate 43 
may be welded or clamped to structural support 41. At 
least one U-shaped support frame 10 is positioned about 
working table 40. Track 39 is then adjusted to a prede- . 
termined height and angle by removing pins 58, sliding 
rods 50 up or down in sleeves 54, and replacing pins 50 
when the requisite adjustment has been made. 

Hydraulic presses 66 are moved along track 39 to 
position the presses 66 over a predetermined portion of 
face plate 43. Once presses 66 are in position, a worker 
activates each press individually using hand controls 80. 
Hand controls 80 send hydraulic power from power 
unit 72 through tubing 78 to the individual presses 66 in 
order to exert a downward pressure on face plate 43. 
The pressure exerted by presses 66 conforms an area of 
face plate 43 beneath the presses 66 to the contoured 
surface of support structure 41. The worker then welds 
the conformed area of plate 43 to support structure 41. 
When welding is complete, the worker removes pres 
sure from presses 66 using hand controls 80, and posi 
tions the presses 66 over a different area of face plate 43. 
This process continues until the entire face plate 43 is 
conformed and welded to support structure 41. 
What is claimed is: 
1. A ram press for applying variable pressure to se 

lected areas of a bonding assembly jig to shape a face 
plate to conform to the contoured surface of a header 
and to hold the face plate in place for welding, compris 
Ing: 

at least one inverted U-shaped support frame includ 
ing two spaced apart elongated vertical support 
members each having a bottom end and a top end, 
and an elongated horizontal top beam extending 
between and connecting said top ends of said verti 
cal support members; 

a track extending between said vertical support mem 
bers; - 

fastening means for adjustably fastening said track to 
said support frame for vertical movement of the 
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ends of the track relative to the horizontal top 
beam; 

at least one press means slidably suspended from said 
track and adapted to apply pressure to a bonding 
assembly jig. 

2. A ram press as set forth in claim 1, also including a 
second support frame slidably suspending a second 
press means. 

3. A ram press as set forth in claim 2, wherein one of 
said support frames has elongated vertical support 
members spaced apart at a distance less than that of the 
other. 

4. A ram press as set forth in claim 1, wherein said 
fastening means includes two rods pierced with a series 
of transverse bores, and pivotally attached to ends of 
said track, two tubular sleeves mounted on said horizon 
tal support member adapted to telescopically receive 
said rods each sleeve having at least one transverse bore 
adapted to be selectively aligned with one of said bores 
in said rod; and 

at least one pin adapted to coaxially extend through 
aligned transverse bores in said sleeve and said rod. 

5. A ram press as set forth in claim 1, wherein said 
support frame further comprises a base element at 
tached to the bottom ends of each said vertical support 
member, each said base element including wheels to 
allow said support frame to be selectively positioned 
relative to said bonding assembly jig. 

6. A ram press as set forth in claim 1, wherein said 
fastening means includes a pivot portion connecting 
said track to said rods and allowing the track to pivot 
relative to said rods. 

7. A ram press as set forth in claim 1, wherein said 
track includes two L-brackets having platform portions 
disposed to face each other and said press means in 
cludes a nail-like head disposed to slide on said platform 
portions of said track. 

8. A ram press as set forth in claim 7, wherein said 
press means includes a hydraulic cylinder press. 

9. A ram press as set forth in claim 7, wherein said 
press means includes two hydraulic presses. 

10. A ram press as set forth in claim 1, further com 
prising blocks adapted to be positioned beneath said 
press means to spread pressure created by the press 
means over a broad area of the bonding assembly jig. 

11. A ram press as set forth in claim 1, wherein each 
of said vertical support members includes table supports 
located proximate to said bottom ends and having plat 
form portions disposed to provide support to a weld 
table top to counter the force of said press means. 

12. A ram press as set forth in claim 9, wherein said 
press means further comprises a hydraulic system in 
cluding a hydraulic power unit, hydraulic tubing con 
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6 
necting said power unit to said presses, and controls for 
operating each press independent of the others. 

13. A ram press for applying variable pressure to 
selected areas of a bonding assembly jig positioned on a 
weld table top to shape a face plate to conform to the 
contours of contoured heads and hold the face plate in 
place for welding, comprising: 
an inverted U-shaped support frame including two 

spaced apart elongated vertical support members 
each having a top portion and bottom a portion, 
said bottom portions adapted to movably engage a 
weld table top; 

a horizontal top portion including a horizontal beam 
extending above said vertical support members, 
and two spaced apart sleeves extending perpendic 
ularly from the ends of said horizontal beam and 
adapted to coaxially receive said top portions of 
said vertical support members; 

at least one carriage movably mounted on said hori 
zontal beam and adapted to move in a direction 
parallel to the length of the beam; 

at least one press means adapted to be suspended from 
said at least one carriage. 

14. A ram press as set forth in claim 13, further com 
prising at least one pin, said vertical support members 
having a co-linear series of spaced apart bores, said 
sleeves having at least one bore disposed to be selec 
tively coaxial with said bores of said vertical support 
members, said pin adapted to coaxially extend through 
one of said bores in said vertical support member and 
one of said bores in said sleeve. 

15. A ram press as set forth in claim 13, wherein said 
bottom portions of said vertical support members in 
clude C-shaped brackets disposed to engage the edges 
of a weld table top, and wheels disposed within said 
brackets to allow said vertical support members to roll. 
on said table top. 

16. A ram press as set forth in claim 13, wherein said 
horizontal top beam includes ridges, and said carriage 
has wheels disposed to roll along said ridges. 

17. A ram press as set forth in claim 13, wherein said 
press means includes a hydraulic cylinder press 
mounted on said carriage. 

18. A ram press as set forth in claim 13, wherein said 
at least one press means includes two presses, each 
mounted on a carriage. 

19. A ram press set forth in claim 13, further compris 
ing blocks adapted to be positioned beneath said presses 
to spread pressure created by the presses over a broad 
area of the bonding assembly jig. 

20. A ram press as set forth in claim 13, wherein said 
press means further comprises a hydraulic system in 
cluding a hydraulic power unit, hydraulic tubing con 
necting said power unit to said presses and controls for 
operating each press independent of the others. 


