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Patented June 4, 1963 
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10 Claims. (C. 113-54) 

The invention Telates to a machine for clinching to 
gether Overlapping flanges of doors, particularly of auto 
mobile doors, comprising outer and inner sheet metal 
Stanpings. The term "clinching” specifically means the 
final Squeezing or coining action on the flanges but in a 
broader Sense it includes both the bending down and the coining of the flanges. 
The aim of the invention is to provide a machine which 

accurately and Speedily carries out the entire clinching 
operation and supplies firmly clinched flanges coupled 
With dimensional accuracy of the finished product. 

- The understanding of the features of the invention, its 
aims and advantages, and of the progress achieved by 
it will be facilitated by a brief introduction outlining 
the problems involved as well as previously proposed or 
actually used solutions. 
Automobile doors customarily comprise an outer and 

an inner sheet metal stamping or panel. The inner 
stamping has outwardly extending webs continued by 
laterally directed flanges which rest against the inner sur 
face of the outer stamping. Inwardly directed marginal 
flanges or projections of the outer panel are to be folded 
over and firmly clinched against the inside of the flanges 
or the Webs. It is important that the clinching results 
in a firm, vise-like grip of the flanges of the inner panel 
between the outer panel and its marginal flanges and that 
the shape and dimensions of the door are held within 
prescribed tolerances. 
One of the known, widely used procedures for carry 

ing out the clinching operation involves two sets of 
dies mounted in two successive presses. In the first press 
one set of dies engages the inwardly directed flanges of 
the outer panel and turns them part way down toward the 
inside of the fanges of the inner panel. This is callied 
“fortyfive-ing' because the angle of the flange becomes 
about 45 with respect to the general plane of the door. 
The dies in the second press bend the flanges of the outer 
panel all the way down into firm contact with the fanges 
of the inner panel and give the flange connection a final 
Set or coining. An obvious disadvantage of this system 
is the need for two sets of expensive dies for each type of 
door, the need for two presses with a corresponding 
amount of floor space, and the time and labor required 
for moving the door out of one press and into the second 
preSS. 

Several devices have previously been suggested and even 
used in which the entire operation is carried out in one 
machine, Patent No. 1,693,643 D'Ardenne, or press. One 
known machine has tools moveable at 45° toward the 
flanges so as to do the initial turning over and by move 
ment in the same direction to do the final clinching. 
Another known device, Patent No. 1,961,582 Eksergian, 
has forty-five-ing tools which are automatically withdrawn 
upon the approach of a final clinching or coining tool. 
Still another device has a clinching tool telescopingly 
moveable within the fortyfive-ing tool, the latter en 
gaging the outer door flanges first and then being stopped 
whereupon the clinching tool engages the flanges and con 
pletes the clinching operation. 

These known “one-machine' solutions were found to 
be unsatisfactory for one reason or another in that the 
clinching is not sufficiently firm, that the door dimensions 
are not kept within the prescribed tolerances, that the 
outer-panel flange may not be turned inwardly but 
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Squashed by biting into the fortyfive-ing tool, or in that 
the coining tool cannot extend to the outer margin and 
thereby leaves a bead on the inside along the edge of 
the door. It would lead too far afield to explain the 
reasons for the named shortcomings of the known devices. 
Suffice it to say that all attempts to overcome them are 
believed to have failed. 
The present invention provides another principle which 

avoids the shortcomings of the known one-machine 
systems in that it uses one and the same tool for the 
fortyfive-ing and the final coining and imparts in suc 
cession to this tool two different movements, first a forty 
five-ing movement transversely to the upstanding outer 
panel flange and then a final coining movement about 
vertically to the plane of the inner-panel flange. 

Further features of the invention consist in specific 
means for imparting the double movement to the tool 
and in means for loading and unloading the machine. 
The broad aspects of the invention as well as its details 

and advantages will be more easily and fully understood 
from the following description of one embodiment which 
is shown in the attached drawing. 

In the drawing: 
FIG. 1 is a perspective of the new machine at a re 

duced scale; 
FIG. 2 is a vertical section on a larger scale along lines 

2-2 of FIGS. 3, 4 and 6; 
FIG. 3 is a vertical section, on the Scale of FIG. 2, 

taken mainly along lines 3-3 of FIGS. 2, 4 and 6 but 
in its left hand region in the plane of line 3' of FIG. 4; 

FIG. 4 is a plan view, partly in section along line 
4-4 of FIG. 2; 
FIG. 5 is a plan view, partly in section along lines 

5-5 of FIG. 2, 8 and 10, certain parts being omitted 
for more clearly showing the remaining parts; 
FIGS. 6 and 7 are horizontal sections along the corre 

sponding numbered lines of FIGS. 2 and 9; 
FIGS. 8, 9, 10 and 11 are fragmentary vertical sec 

tions along the correspondingly numbered lines of FIGS. 
4 and 6, the figures of the first pair and the figures of 
the second pair being substantially identical except for 
showing two different positions of the parts of the ma 
chine so that FIGS. 8 and 10 correspond to one position 
and FGS. 9 and 11 to another position; 

FIG. 12 is a fragmentary perspective, partly in section, 
approximately seen from and sectioned along line 12 in 
FIG. 4; 
FIG. 13 is a fragmentary sectional view on a larger 

scale of the upper right hand portion of FIGS. 8 and 9, 
illustrating by full lines and differently dotted lines Several 
positions of the one type of clinching tool used in the 
machine and of the members for supporting and mov 
ing it; 
FIGS. 14 to 16 are fragmentary sections on a still 

larger scale of the rectangular region surrounded by dash 
line 15 in FIGURE 13 and illustrating successive posi 
tions of the clinching tool and the flange to be clinched; 

PIG. 17 is a fragmentary section on a larger scale along 
line 17-17 of FIG.9; 

FIGS. 18 and 19 are fragmentary sections on a larger 
scale along the correspondingly numbered lines of FIGS. 
4 and 6; 

FIG. 20 is a fragmentary elevation on a larger scale, 
viewed in the direction of the arrows 20-20 of the 
FIG. 4; 
FIG. 21 is a section along line 21-2 of FIG. 20; 
FIG. 22 is a sectional view similar to FIG. 13 but cor 

responding to the upper left hand part of FIGS. 10 and 
11, illustrating the operation of the other type of clinching 
tool used in the machine and of the means for moving 
it; and 

FIGS. 23 to 25 are sections corresponding to the upper 
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part of FIG. 22 and illustrating successive positions of the 
clinching tool and of the flange to be clinched which 
follow the starting position of the tool but precede the final 
position shown in FIG. 22. 
The understanding of the illustrated embodiment of 

the novel machine will be facilitated by first briefly de 
scribing the work pieces and the general nature of the 
operations to be performed on them by the machine. 
The description of the work pieces will be followed 

by descriptions of the stationary frame work of the ma 
chine, of the loading and unloading means, and of the 
clinching tools, the means for moving them and their 
operation. 

The Work Pieces 

The door shown in the drawing comprises an outer 
sheet metal stamping 25 and an inner sheet metal stamp 
ing 26. Inner stamping 26 has outwardly directed webs 
27, 28 forming the frame work and jamb faces of the 
door. Webs 27, extending along three sides of the door, 
terminate in laterally directed flanges 29 which rest against 
the inner surface of outer stamping 25 and are surrounded 
by upstanding inwardly directed fianges or projections 38 
of the latter. Web 28 ends in angle section flanges 3 
and 32, outer flange 32 fitting against an inwardly directed 
flange 33 of outer panel or stamping 25, which is con 
tinued by a flange or projection 34 extending toward the 
center of the door. This is the shape and relative arrange 
ment in which the two stampings 25, 26 are placed into 
the machine and which is shown e.g. in FIGS. 3, 8 and 10. 
The purpose of the machine is to turn outer-panel flanges 
or projections 30, 34 onto and into firm contact with inner 
panel flanges 29, 32, as shown e.g. in FIGS. 2, 9 and 11. 

The Machine Frane 

A rigid stationary frame work comprises a floor 
mounted base structure 35, corner columns 36 Supporting 
a horizontal bed frame 37 and interconnected by horizon 
tal lower and upper braces 38, 39, upright guide tubes 40 
spaced from and rigidly connected to columns 36 by 
brackets 4. Surmounting the columns 36 are converging 
frame members 42 which are secured to the braces 39 
and connected with each other by top member 43. 
Bed frame 36 has upright circumferential walls 44, 45. 

The three walls 44 have secured to their tops supports 46 
accurately shaped to the contour of outer door panel 25 
along its flanges 30. Wall 45 has secured to its top a 
member 47, to be described later on in detail, providing 
an abutment for flange 33 of outer stamping 26. Since 
the support members 46 and 47 take the clinching re 
actions they may be referred to as anvil members. 

Loading and Unloading Devices 
Rods 48 are slidably guided within the tubes 40 and 

have their ends interconnected by horizontal lower and 
upper members 49, 59. The lower members 49 carry 
upright rods 5 which extend through openings in bed 
frame 37 and carry a supporting structure 52 shaped to 
the contour of outer door panel 25 but of such smaller 
size as to clear the walls 44, 45 of bed frame 37 and of 
member 47. 
The upper horizontal members 59 are transversely in 

terconnected by workpiece hold-down structures 53 and 
a central transverse brace 54. Structures 53 are shaped 
to fit the contour of inner door panel 26. A double acting 
hydraulic cylinder 55 is suspended from top member 43 
and has its piston rod 56 secured to cross brace 54. 

FIGS. 1 and 3 show the machine in loading position 
with the piston rod 56 upwardly retracted and all the 
members connected with it, including supporting structure 
52 and hold-down structures 53, in the uppermost position. 
The preliminary assembled outer and inner stampings 25 
and 26 have been pushed from the left side in FIG. 3 
onto support 52 over rollers 57. 
Upon admission of pressure fluid to the top of cylinder 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

A. 
54 (source, valve, conduits, etc., not shown), piston rod 
56 is moved downwardly together with support 52 and 
hold-down members 53. During this travel the door 
panel 25 is engaged and stopped by the supports 46 with 
out interrupting the further downward movement of Sup 
porting member 52 until hold-down members 53 engage 
inner panel 26 thereby pressing panel 26 against outer 
panel 25 and the latter firmly against support 46. 

After performing the clinching operation, to be de 
scribed in the following, pressure fluid is admitted to the 
lower part of cylinder 55 in venting its upper part (valve, 
conduits, etc., again not shown), hold-down structure 53 
is lifted off panel 26, outer door panel is engaged by sup 
porting member 52 and brought back to the position shown 
in FIG. 3, whereupon a workman pushes the door to the 
right in F.G. 3 onto unloading arms 58 over rollers 59. 
The arms 58 are journaled to a stationary bracket 60 and 
counter balanced by weight 6 so that they are held in 
the receiving position shown in full lines in FIG. 3, but 
are caused by a door on them to swing downwardly, into 
the position shown in dash-and-dot lines in the same 
figure, for convenient removal of the finished door. 

The Clinching Mechanisms 
The illustrated machine comprises two types of clinch 

ing devices or mechanisms, both embodying the basic 
principle of the invention but differing from each other 
Sufficiently so as to take care of the differences between 
the arrangement of flanges 29, 30 provided along three 
sides and the arrangement of flanges 32, 34 provided 
along the fourth side of the illustrated door. 
A common driving mechanism for both types of clinch 

ing devices comprises an upstanding hydraulic cylinder 
62 mounted on base 35 and having its piston rod 63 
connected with a horizontal plate or crosshead 64. Plate 
64 is slidably guided on rods 65 inserted between base 
Structure 35 and bed frame 37. Abutments 66 limit the 
upward movement of plate 64. The means, such as 
conduits, valves, etc., for admitting pressure fluid to top 
or bottom of cylinder 62 or for venting it, are again not 
shown and are so commonly known as to require no 
description. 
The movement of the first type of clinching mecha 

nism-that for flanges 39 upon flanges 29-is derived 
from plate 64 by means of links 67 which are journaled 
by pins 68 to ears or lugs 69 of plate 64. 
A rigid frame or vertical slide 70 surrounding bed 

frame 37 has three upright walls 7 adjacent the walls 
44 and a fourth wall 72 along wall 45 of the bed frame. 
This frame 70 is floatingly supported and vertically guided 
on bed frame 37 by springs 73 and bolts 74 and its upward 
movement is adjustably limited by screw bolts 75 (FIGS. 
6 and 10). 

Levers 76 are fulcrumed by pins 77 to ears 78 project 
ing from walls 71 of frame 70. . The fourth wall 72 
carries no levers and merely imparts rigidity to frame 70. 

Pairs of links 79 have one of their ends journaled by 
pins 80 to each other and to the outer upper ends of the 
links 67 and their other ends respectively by pins 81 to 
the lower ends of the levers 76 and by pins 82 to ears 83 
projecting downwardly from bed frame 37. Links 79 
(FIGS. 8, 9 and 13) form a conventional toggle joint or 
toggle linkage. Upper links 79 are pivotally connected 
at their upper ends to ears 83 on frame 37 by pins 82 
and lower links 79 are pivotally connected at their lower 
ends to floating levers 76 by pins 81. Upper and lower 
links 79 are pivotally connected at the knee of the toggle 
linkage by pin 88 which also connects to the operating 
links 67. Movement of links 67 causes links 79 to be 
straightened out exerting outward pressure at the ends 
of links 79 which in turn operates lever 76. 

Clinching tools or bars 84 are secured to the upper 
inner sides of the levers 76. These bars have, as best 
visible in FIGS. 14 to 16, a beveled lower inner projection 
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bending edge 85 adjoined by a wide under clinching 
Surface 86. 
The axes of the pins 80 at the lower ends of the levers 

76 are inwardly spaced from the axes of the pins 77 
supporting the levers 76 in their mid region. This is 
important for achieving the movements, later to be ex 
plained, of the levers 76 and clinching bars 84 connected 
with them. 
Upon admission of pressure fluid to the lower part of 

cylinder 62, plate 64 is pushed upward. This forces the 
links 67 to swing about their lower pins 68 and to move 
their outer ends outwardly thereby straightening the 
toggle link pairs 79. This in turn forces the lower ends 
of the levers 76 downwardly and outwardly while swing 
ing their upper ends with the tool bars 84 inwardly and 
downwardly. 

Different phases of this movement are illustrated on 
a large scale in FIGS. 13 to 16. 

Similar shadings 87 (FIG. 13) illustrate the initial 
movement of the links 79 and the movement of the lever 
76 entrained thereby. During this swinging movement 
frame 70 with center pins 77 remains substantially sta 
tionary. Tool bar 84 engages with its beveled edge 85 
upstanding outer-panel flange 30 and folds or bends it 
inwardly until about the position shown in FIG. 15 is 
reached. Further inward movement is prevented by en 
gagement of projection 88 on the upper inner side of 
lover 76 with the outside of frame wall 71. 

Plate or crosshead 64 has, however, not yet reached 
its highest position when the swinging movement of lever 
76 is halted. Further upward movement of the plate 64 
causes links 79 to straighten out further, as indicated by 
shading 89 in FIG. 13, thereby exerting a downward pull 
through pin 81 on lever 76 which can only be accom 
modated by bodily downward movement of frame 70 
with lever 76 and tool bar 84 in overcoming the bias of 
the springs 73. This final vertical movement, depicted 
by the shadings 90 corresponding to shading 89, forces 
or clinches flange 30 firmly downwardly on flange 29 and 
panel 25 against anvil support 46 thereby giving the joint 
a final set or coining. 

Further outward swing of links 79 is stopped by their 
engagement with projections 91 on levers 76. It will be 
understood that herein the singular is widely used for more 
simply describing the movement though, of course links 
76, bars 84, flanges 30, etc., are provided along three 
sides of the machine and of a door thereon. 

Positioning members 92 for a workpiece (FIGS. 20, 21) 
are slidably carried in sleeves 93 on the outside of frame 
walls 71 and pushed upwards by springs 94 until stopped 
by pins 95. These positioning members 92 define the 
location of the three door sides provided with the flanges 
29, 30 whereas the position of the fourth side is defined 
by engagement of flange 33 with the inner surface of 
member 47. The members 92 project through slots 96 
in frame walls 71 and are pushed downwardly out of 
the way during a clinching action by the downward move 
ments of bars 84. 
The second type of clinching mechanism-that for 

flange 34 upon flange 32-is derived from plate a cross 
head 64 by means of link 97 journaled by pin 98 to lug 
99 of plate 64. 
Wall 45 of bed frame 37 is provided with outwardly 

projecting lugs 100 to which are journaled a link 101 
(in two parts) by a pin 102. The lower end of link 101 
is journaled by pin 103 to the outer end of the link 97. 
Rigidly secured to the outer portion of the link 97 is a 
horizontal bar 104 which by ears 05 and pins 106 carries 
the lower ends of levers 107, the mid portions of which 
are retained by U-shape brackets 08 outwardly project 
ing from frame wall 72. Springs 109 between links 107 
and brackets 108 pull links 107 outwardly against adjust 
able stop screws 110 on brackets 108. 
The link 101 pivoted on fixed pin 102 and the ears 105 

pivoted to pin 103 and carrying pin 06 constitute a 
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6 
toggle linkage and the link 97 and the middle pin 103 
constitute the power toggle operating connection. 
The shape, relative arrangement and operation of the 

clinching mechanism for flange 34 are shown in FIGS. 
3, 10 to 12 and particularly in the large scale FIGS. 
22 to 25. 
The inwardly projecting upper ends of the levers 107 

carry a clinching tool or bar 111 which has a downwardly 
projecting rib 1:2 along its inner edge. This rib has 
an inclined lower outer flange-bending edge surface 113 
which is inwardly extended by a generously curved Sur 
face 114 and adjoined by a plane upright, outer clinching 
Surface 15. 
Cam member 16, projecting from the inner side of 

lever 107, has a lever return push-out cam surface 117 
which faces and about parallels the inclined flange-bend 
ing surface i3 and which is adjoined at its top by a 
slightly inwardly inclined bend and clinch cam Surface 
18. 
Member 47, secured (as previously mentioned) to top 

of wall 45 of bed frame 37, has an inner anvil surface 
119, shaped and arranged as abutment for flange 33 of 
outer panel 25, and an inclined upper inner lever guide 
edge 120. A reaction cam member 121, one for each 
lever 1697, is secured to member 47 and has a generously 
rounded outer lower edge 122 adjoined by an upwardly 
and slightly inwardly extending flat reaction surface 23. 
Edges 20, 122 and surfaces 119, 123 are designed for 
co-action with the respective edges and surfaces 13, 115, 
117, 18 on tool 11 and lever 107. 
Upward movement of plate 64 forces link 97 to swing 

about its inner pin 98 and its outer end, together with 
pins 106 and lower ends of links 101, to swing outwardly 
about pin 102 of link 161, which causes a circling or 
arcuate movement of pin 03 about pin 102 and of pins 
106 conjointly about pin 103 and pin 102. The path 
followed by the center of each pin 106, as a result of 
the described compound movements, is shown in FIG. 22. 
by dot-and-dash line 24. This path has two portions 
or branches, a downwardly and outwardly curved por 
tion 25 and a sharply inwardly directed, nearly horizon 
tal portion 126. 
The movement of pin 106 on portion 125 causes cor 

responding downward movement of lever 107 with tool 
11 and cam surfaces 17, 118. During this movement 
the inclined tool edge 13 engages inclined edge 20 of 
member 47 thereby forcing the upper end of lever 107 
to swing inwardly about pin 106. This inward swinging 
is limited by engagement of cam surface 17 with the 
rounded can edge 22. As this movement progresses, 
the surfaces 114, 13 engage in succession the inwardly 
directed flange 34 of outer panel 25 and turn it down 
wardly over flange 32 of inner panel 26. See FIGS. 23 
and 24. The stiffness of the flange 34 and the inclination 
of the surface E13 forces the tool 11, inward from the 
F.G. 23 position to the FIG. 24 position. 

After surfaces 113 and 120 have cleared each other, 
flange 34 is engaged by tool surface 15, as shown in 
FIG. 25, and cam surface 118 engages the cam surface 
123 and, upon further downward movement of pin 106 
along line 125, pulls the upper end of lever 07 out 
Wardly, thereby beginning to draw surface 115 by wedge 
action against flange 34 and, together with flanges 32 and 
33, against surface 119 of member 47. 
At substantially the same time that the tool clinching 

surface 115 comes solidly against the bent-down flange 
or projection 34, as shown in FIG. 22, the toggle link 
age pins 02, 103 and 106 are nearly in alignment and 
further movement of link 97 causes pin 106 to swing 
along the portion 26 of its path of movement. When 
the secondary and final movement of pin 106 along the 
inwardly directed portion 26 of its path pulls the lower 
end of lever 107 inwardly, upper end of lever 197 is 
swung about the instantaneous contact reaction point be 
tween cam surface 18 and rounded edge 122, thereby 
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pulling surface 155 of the tool outwardly with great 
power and compressing the flanges 34, 32 and 33 firmly 
between itself and surface 19 of the member 47 to give 
this flange connection its final clinch setting or coining, 
as shown in FIG. 22. 
The swinging movement of link 97 is limited by a stop 
27 engaging the link 10 at the end of its outward 
movement. Brackets 108, springs 109 and adjustable 
stops 10 serve for holding levers 97 against side move 
ment for determining the starting position of tool is 
relative to co-acting member 47. The springs 109 are, 
however, not depended upon to return the upper ends of 
levers 107 and tool. 141 from the final position shown in 
full lines in FIG. 22 to the starting position shown by 
dotted lines in the same figure; but the outward return 
movement is positively enforced by engagement of cam. 
surfaces 17, 22 when retraction of plate 64 causes up 
ward movement of lever 07 and tool af. 
As explained above, the levers 76 and i07 are all of 

the floating type in that in part they have a turning move 
ment and in part have a translational movement. There 
is a translational movement of the links with their full 
crum points at a time when there is little or no turning 
movement about the pivot point. The tools 84 and 11 
all have an inclined flange-bending surface (85 of 84 
and 113 of 11); all have a flat clinching surface (86 
of 84 and 5 of Eii); the levers all have a point of 
power application (pin 81 for lever 76 and pin 106 of 
lever 507); all levers have a fulcrum point between their 
tools and the point of power application (pin 77 for levers 
76 and points along surface 518 for levers 107); and all 
fulcrum points have translatory movement during a 
flange bending-clinching action (the point 77 of lever 
76 moving, as at 98, during the clinching action; and 
the surface 18 of lever 107 moving, as shown in FIGS. 
22-25, during the bending action). The fulcrum reac 
tion point of surface i8, which will be active during 
clinching, changes position during the bending action; 
but the fulcrum point for the clinching action, FIGS. 
22 and 25, is a relatively fixed point along the surface 
13. There is some roiling movement of surface i8 
over the cam surface portion 22 as pin 66 moves along 
the portion 25 of its path but this movement is so Small 
that there is practically no change in the effective full 
crum point. It is located near the tool end of the lever 
to provide a relatively long lever arm for power appli 
cation; and since the toggle linkage pin centers (502, 163, 
i06) are practically in alignment when the clinching ac 
tion occurs, there is a very great mechanical advantage 
and the clinching force is very powerful. 

Miscellaneous Details and Observations 

For easier understanding, the construction and opera 
tion of the two types of clinching tools have been de 
scribed separately but, of course, both types work simul 
taneously upon admission of pressure fluid to the lower 
part of cylinder 62 and resultant upward movement of 
plate 64. 

Guide rods 128 with rounded or beveled ends are 
provided on tool bars 84 of two opposite sides (FIG. 2) 
and serve for facilitating the insertion and removal of 
the door 25, 26 into and out of the working position. As 
shown in FIG. 3, the door moves in over one of the four 
sides, that having the tool bars 111 and rollers 57; and 
is guided on its sides as it moves in and down by the guide 
bars 128 (shown in FIG. 2) of the two parallel sides; 
and the door moves out over the other or third side hav 
ing the tool bars 84 and rollers 59, but not having guide 
bars 128. 
The hereinbefore mentioned loading and unloading 

rollers 57, 59 are respectively supported by the upper 
ends of levers 67 and levers 0.7. Bracket 60 for un 
loading arms 58 is carried by wall 7, the slight float 
ing of the latter being unobjectionable. Wall 72 of float 
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8 
ing frame 70 has cut-outs through which bracket 100 and 
cams 16, 12 extend. 
The machine may advantageously be equipped for 

automatically going through an entire cycle of opera 
tions, from the start of the machine, after placement of 
two stampings 25, 26 on support 52 (FIG. 3), until re 
turn of the clinched door with its support 52 to the same 
raised position. Such full cycle of operations comprises: 
admission of pressure fluid to the upper end of top cylin 
der 54 resulting in lowering and firmly holding panels 25, 
26 on Supporting members 46; admission of pressure fluid 
to the lower end of main cylinder 62 resulting in the 
performance of the clinching operations; admission of 
pressure fluid to the upper end of main cylinder 62 re 
Sulting in the withdrawal of the clinching tools; and ad 
mission of pressure fluid to the lower end of top cylinder 
55 resulting in lifting support 52 with the finished door 
to the top position. The means for effecting such auto 
mation need not to be shown and described because they 
are commonplace. 
The embodiment, herein shown and described, con 

forms in its details to the characteristics of the illus 
trated door but the invention may be adapted to other 
types or shapes of doors or structures without departing 
from the invention. It may be remembered, for in 
stance, that most doors have along all four sides the 
type of flange connection shown in the drawing for flanges 
29, 30 along three sides only and that in such a case the 
same type of clinching tools would be used for all four 
sides while dispensing with the special type shown in the 
embodiment for flanges 34, 32. 

Both types of clinching tools have in common the 
principles of a single tool for fortyfive-ing and final 
clinching; the principle of floating suspension of the 
clinching tool; the principle of a first relative tool move 
ment with a bevelled flange-bending surface in a direc 
tion transversely to or across the flange in its upstanding 
position; and the principle of a second relative tool move 
ment with a flat flange-clinching surface in a direction 
perpendicular or normal to the surface of the bent-down 
flange. In the first type the floating suspension is achieved 
by Supporting the tool carrying levers on the floating 
frame. In the second type it is achieved by the attach 
ment of the tools to one end of a lever so that the tool 
carrying end may swing about the lever's journal at the 
other end. In short, in both types the first movement 
offers at the beginning the least resistance and the sec 
ond movement takes place when continuation of the first 
movement is blocked and the only escape is the second 
movement. The second movement in each case is a very 
powerful one obtained, at least in part, by moving the 
three centers of a toggle linkage into alignment to move 
the tool in a direction perpendicular or normal to the 
Surface of the turned-down projection or flange and se 
curely clinch it against the body of the workpiece. 
Although the invention has herein been described and 

illustrated for the door of an automobile, it is, of course, 
also intended for similar structures, for instance trunk 
lids, and for other structures in which similar clinching 
operations are to be performed. 

While the foregoing description refers to hydraulic 
cylinders for loading and unloading and for moving the 
clinching tools, evidently other power means can be used, 
particularly it will often be more advantageous to use 
another type of fluid cylinder namely pneumatic cylin 
ders fed with compressed air. 
The yielding support of the first type of tools and 

levers need not necessarily be achieved by metal springs 
but other means are available for permitting retraction 
of the Support for the levers at the desired moment and 
for its later returning to the starting position. In this 
connection attention is directed to the importance of 
the relative lengths of the arms of the levers supporting 
the tools and of the relative lateral offsets of the tool 
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Supporting and link-attached ends from the centers of 
rotation of the levers. 

Important is also synchronization of the several tools 
driven by common means because otherwise a single tool 
reaching the end position first, would prevent the other 
tools from reaching the end position and loose crimp 
joints would result. 

It will also be realized that it is the relative move 
ments between co-acting dies, i.e., the hereinbefore de 
scribed clinching tools and the door supports or anvils, 
which give the desired result. However, it is believed 
particularly advantageous to keep the supports and panels 
stationary while imparting the two successive, differently 
directed movements exclusively to the tools, as done in 
the shown and described embodiment. 

In general, the invention is not restricted to the illus 
trated and described embodiment or its details but is 
Susceptible of adaptations and modifications which will 
present themselves to those skilled in the art. 
What is claimed is: 
1. A machine for bending down and clinching upstand 

ing projections extending in different directions from a 
body by a power device movable in a single direction, 
comprising in combination, support means adapted to 
Support the body beneath the projections, tool bars dis 
posed adjacent said projections and said support means, 
a plurality of Swingable pivoted levers each carrying one 
of said tool bars, a single power device for operating all 
of said levers and tools, said power device including a 
reciprocable member movable in a direction parallel to 
some of said projections and transversely to others of said 
projections, vertically movable frame means for support 
ing said levers, and operating means between said re 
ciprocable member and said levers for imparting a first 
movement to give all of said tools a first movement 
laterally across the associated projections obliquely down 
toward said body and the associated support means to 
bend down the projections, and thereafter imparting a 
second movement to give the tools a final movement, by 
an abrupt change of direction, directly down upon the 
bent projections and body against the Support means to 
clinch the projections down upon the body. 

2. A machine as set forth in claim 1 wherein said 
mounting and operating means includes toggle operating 
linkages pivotally connected to said reciprocable member, 
to said Support means, and to said levers. 

3. A machine for bending down and clinching upstand 
ing projections on the periphery of a workpiece, compris 
ing in combination, 

a base frame, anvil backing supports carried by the 
base frame at the periphery of the frame for holding 
said workpiece in a generally horizontal position, 

floating tool levers mounted alongside said frame for 
swinging movement toward and from the edges of 
the workpiece, 

projection turning and clinching tools rigidly carried 
by said tool levers in a position to swing inward over 
the edges of the workpiece when the levers are swung 
inward to cooperate with said anvil backing Supports 
to bend over said projections upon the body of the 
workpiece and Subsequently to clinch the projections 
down upon the workpiece, 

power operating means having pivot connections con 
nected to the lower ends of said floating tool levers 
for swinging their tool-carrying ends in and out and 
up and down relative to the workpiece, 

fulcrum pivot points on said tool levers, and fulcrum 
reaction means carried by said frame cooperating 
with said fulcrum pivot points providing floating ver 
tical movement of the pivot points of said tool levers 
'during turning and clinching of the projection, 

by said tools on said levers, said power operating 
means, fulcrum points, and fulcrum reaction means 
having conjoint movement to first move said tool 
laterally across a projection to bend it down and 
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then, by an abrupt change in direction of the tool, 
to bring it down perpendicularly against the Surface 
of the projection to clinch it. 

4. A machine as set forth in claim 3, wherein said 
power means includes a toggle linkage having two end 
pivots and a center pivot, one end pivot being connected 
to said base frame part, and another end pivot being con 
nected to a tool lever pivot, and the center pivot of said 
toggle linkage being connected to a power toggle operat 
ing link. 

5. A machine as set forth in claim 3, wherein the full 
crum pivot points on said levers include pivot pins con 
nected to said fulcrum reaction means, said reaction 
means being spring mounted to said base frame to re 
sist vertical movement until said tools have bent down 
the upstanding projections and engage the top surfaces of 
the bent-down projections, the fulcrum reaction means 
then moving down upon further action of the power 
means to move said fulcrum pivot pins of said floating 
tool levers down to clinch the bent-down projections with 
out tendency toward lateral movement of said clinching 
tool during clinching. 

6. A machine as set forth in claim 3, wherein said 
clinching tools each include an inclined surface which 
moves across a projection to bend it down and ad 
jacent thereto a flat clinching surface which is brought 
into position directly above the surface of a bent-down 
projection after the inclined surface has bent it down 
and moved past it. 

7. A machine for bending down and clinching the pe 
ripheral edge flanges of a plurality of sides of a door hav 
ing an outer panel with upstanding flanges to be bent 
over the edges of an inner panel, the door having at 
least one side with marginal flanges initially upstanding 
generally perpendicularly to the plane of the door, and 
the door having one side disposed at an angle to the 
plane of the door with marginal flanges initially upstand 
ing generally perpendicularly to the angular side and 
generally parallel to the plane of the door, comprising in 
combination, 4. 
a base frame, anvil backing supports carried by the 
frame at the periphery of the frame for support 
ing the peripheral edges of the door and holding 
the door in a generally horizontal position, means 
for holding said door down on said backing Sup 
ports during the flange turning and clinching opera 
tions, floating tool levers comprising levers of the 
first and second class types mounted alongside said 
frame for Swinging movement toward and from the 
edges of the door, 

flange turning and clinching tools rigidly carried by ends 
of said levers, 

said tools including an inclined surface for moving 
laterally across a projection to bend it over upon 
the body of the door and a flat surface on said tool 
which overlies the surface of a flange after it has 
been bent over, 

a vertically slidable frame carried by the base frame 
and having pivot pin fulcrums carrying pivot pins 
for Said first-class-type tool levers, said first-class 
type tool levers adapted for turning the vertically 
upstanding flanges, means resiliently holding said 
slidable frame in an upper position relative to said 
base frame, stop means carried by said first-class 
type tool levers for halting their inward swinging 
movement after the inclined tool surfaces have bent 
over a flange and the flat surfaces abut the bent 
over flanges, 

a cam reaction bar carried by the base frame adapted 
to cooperate with a fulcrum point of the second 
class-type tool levers for turning the lateral flanges 
on the angular edge of the door, said cam reaction 
bar providing vertical sliding movement and turn 
ing movement of said second-class-type tool levers 
relative thereto, 
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means guiding said second-class-type tool levers and 
resiliently urging the upper ends thereof outwardly, 

coacting means between said second-class-type levers 
and said base frame which move the tool ends of 
the levers inward against the upper side of a flange, 
the stiffness of the flange urging the tool end fur 
ther inward, - 

coacting means between said second-class-type levers 
and said base frame which move the tool end of the 
levers outward as the levers move downward fur 
ther after engaging a flange, 

a vertically reciprocable power crosshead disposed dis 
posed between the lower ends of said tool levers, 

toggle linkages having an upper and lower pivot and 
a center pivot, said toggle linkages pivoted at the 
top pivot to said base frame and carrying the lower 
other of the ends of said tool levers on pivots at 
the lower ends of the toggle linkages, 

toggle operating links pivoted at one end on said 
'crosshead and pivoted at the other end to the cen 
ter of said toggle linkages, 

the operating link of the second-class-type tool lever 
having a downturned bell crank arm at its outer 
end forming a part of the toggle linkage and hav 
ing the second-class-type lever pivoted to its lower 
end, 

the toggle linkages and toggle operating links. for the 
first-class-type tool levers causing them first to swing 
inward and bend over the flanges until the levers en 
gage their said stop means, and thereafter, as the 
toggle linkages approach their pivot-aligned position, 
causing the slidable frame and levers to move down 
vertically without turning movement of the levers to 
clinch the flanges, w 

and the toggle linkages and toggle operating links for 
the second-class-type tool levers causing them first 
to swing inward and move downward to bend down 
the flanges, and thereafter causing the levers to 
swing about their fulcrum points without downward 
movement to clinch the flanges. . . 

8. A machine for bending over and clinching down an 
upstanding projection of an outer door panel upon a 
flange portion of an inner door panel comprising in 
combination, a fixed frame adapted to support the door 
panels during the bending and clinching operation, a mov 
able frame floatingly supported and guided on said fixed 
frame for movement along a vertical path adjacent to 
said fixed frame, a lever pivotally mounted on said mov 
able frame by a horizontal pin connection located inter 
mediate the ends of said ever, a tool bar affixed to one 
end of said lever opposite said upstanding projection on 
said outer door panel adapted to bend over said upstand 
ing projection when said lever is rotated on its pivot 
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pin connection, said tool bar being further adapted to 
clinch said projection and said flange between said fixed 
frame and said tool when said lever is moved vertically 
downward, and operating means cooperating with the 
other end of said lever to sequentially pivot the lever 
on said pivot pin connection imparting a horizontal arcu 
ate movement to said tool on said lever for bending over 
said upstanding projection on said outer panel onto the 
flange of Said inner panel, and thereafter imparting a 
vertically downward movement to said lever and said 
vertically movable frame causing said tool on said lever 
to clinch the bent over projection on said outer door 
panel down upon the flange of the inner door panel. 

9. A device for bending over and clinching down an 
upstanding projection of an outer door panel upon a 
flange portion of an inner door panel comprising in 
combination, a fixed frame adapted to support said pan 
els, a movable frame mounted on said fixed frame for 
movement along a vertical path adjacent to and spaced 
apart from said panels, a lever pivotally mounted on 
said movable frame for movement of said lever normal 
to said upstanding projection on said outer door panel, 
operating means for moving said lever and said frame in 
such a manner that one end of said lever travels along 
a path having a first portion directed inwardly toward 
said upstanding portion of said outer door panel and a 
second portion of said path having a notion directed 

: downward relative to said flange of said inner door panel, 
and a tool bar carried by the one end of said lever 
adapted to engage the upstanding portion of said outer 
door panel in response to movement of said lever along 
said first portion of said path and subsequently to clinch. 
said bent upstanding portion and said flange portion of 
said panels together in response to movement of said 
lever along said second portion of said path. 

10. A device as set forth in claim 9 wherein said op 
erating means comprises, a three pivot toggle linkage 

: connected at one end pivot to said fixed frame and con 
nected at its other end pivot at said lever, said toggle 
being connected by its center pivot through a single link 
age to a power operating cylinder. 
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