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Patented June 9, 1953 2,640,986 

UNITED STATES PATENT OFFICE 
2,640,986 

CLINCHING APPARATUS 

Svend G. Blumensaadt, Beachwood Willage, Ed 
Ward H. Gutzman, Parma, and William H. 
Neely, Cleveland, Ohio, assignors to Universal 
Wire Spring Company, Cleveland, Ohio, a cor 
poration of Ohio 

Application May 26, 1950, Serial No. 164,398 
(C. 1-224) 6 Cairns. 

This invention relates in general to clinching 
devices adapted to clinch clips, fasteners, etc. 
and, nore particularly, to a clinching device of 
this type intended for use in mounting individual 
Wire SpiringS on the rail member of a frame struc 
ture by clinching struck-up ear portions of such 
rail member around wire portions of wire springs 
for Securing Same to the rail member. 
In its broadest aspect the invention is pri 

marily COncerned with the provision of a simple, 
efficient, pneumatically-operated clinching de 
Vice a dapted to engage and clinch ear portions 
of a Sheet metal rail of a frame construction 
around predetermined portions of wire springs, 
all for the purpose of mounting the springs on 
the rail and form a supporting spring structure 
for upholstered seat and back constructions. 
One of the Inain objects of the invention is the 

provision of a pneumatically actuated clinching 
device including vertically shiftable anvil means, 
vertically shiftable, pivotally supported, clinching 
jaws, and actuating means cooperating with a 
pneumatic cylinder in effecting by a single stroke 
of Such pneumatic cylinder shifting of the anvil 
means toward a spring supporting rail member, 
Simultaneous shifting of the clinching jaws in the 
Same direction for engagement with ear portions 
On Such rail nember and, thereafter, shifting of 
the clinching jaws in an opposite direction for 
clinching of the ear portions of the rail member 
around the Wire of Wire Springs seated on the 
rail member to rigidly attach the Springs to the 
rail member. 
Another object of the invention is the provision 

of a pneumatically actuated clinching device con 
structed to include a frame structure and a pneu 
matically actuated clinching structure yieldingly 
shiftably supported by said frame structure for 
limited noverent with respect thereto, the clinch 
ing structure including an anvil mounting fraine, 
a pneumatic cylinder the cylinder of Which is 
directly secured to the anvil mounting frare, 
shiftable, Spring-supported plate means slidably 
arranged in the frame structure for inited Verti 
cal movement. When the pneumatic cylinder is 
actuated, and clinching jaws pivotally and verti 
cally slidably arranged in the anvil supporting 
frame and coupled with the Spring-Supported 
piate means by a lost motion coupling to effect 
by a single stroke of the pneumatic cylinder joint 
shifting of the anvil supporting frame and the 
clinching jaws in an upward direction, and, there 
after, arresting the upward movement of the anvil 
supporting frame and shifting of the clinching 
jaws in a downward direction for proper gripping 
and clinching action of the clinching jaWS. 
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The above and additional objects and novel fea 

tures of construction, combinations and relations 
Of parts by which the objects in view have been 
attained will appear and are set forth in detail 
in the Course of the following specification. 
The drawings accompanying and forming part 

of the Specification illustrate a certain prac 
tical embodiment of the invention, but it will be 
apparent as the Specification proceeds that the 
Structure may he modified and changed in various 
Ways Without departure from the true spirit and 
broad SCOpe of the invention. 

In the dra Wings: 
Fig. 1 is a front view partly in section of a 

clinching device constructed in accordance With 
the invention, the device being shown in inoper 
ative position; 

Fig. 2 is a vertical Sectional view on line 2-2 
of Fig. 1; 

Fig. 3 is a view sinilar to Fig. 1 shown in an 
operative position prior to the shifting of the 
jaw members into clinching operations; 

Fig. 4 is a view similar to Fig. 1. Shown in 
another operative position at the end of the down 
Ward clinching stroke of the jaw members; 

Fig. 5 is a longitudinal sectional view on line 
5-5 of Fig. 2; 

Fig. 6 is a longitudinal sectional view on line 
6-6 of Fig. 1; and 

Fig. 7 is a cross-sectional view on line - 
of Fig. 2. 

Referring now more in detail to the exempli 
fied for of the invention shown in the dra Wi 
ings, the clinching device 2 disclosed therein is 
mounted on a frame Structure (not shown) in 
cluding a supporting plate 3 and a table top 4. 
Supporting plate 3 Suspends the clinching device 
So that its lower end is extended through an 
Opening 5 in said plate and its upper end is partly 
extended into an opening 6 in table top , bolts a 
being used to rigidly secure clinching device 2 
to the Supporting plate. 

Clinching device 2 principally embodies a frame 
8, a supporting and clinching assembly 9 and an 
actuating assenbly inciuding a pneumatic cyl 
inder A. Frame 8 which yieldingly shiftably 
supports the Supporting and clinching a SSeinbly 
and the actuating assembly as Will be later de 
scribed, consists of a mounting plate 2 secured to 
Supporting plate 3 by bolts , a hanger plate 4 
and hanger spacers 5 and 6 attached to nount 
ing plate 2 and hanger plate $4 by Screw mem 
bers . 
The Supporting and clinching assembly 9 and 

the actuating assembly O are rigidly Secured to 

  



2,640,986 
s 

each other by a pair of guide posts 20 which are 
slidably extended through bushed holes 8 and 
9 in mounting plate 2 and hanger plate 4 and 
have their opposite ends 21, 22 Secured to base 
plate 23 of the frame 24 of supporting and clinch 
ing assembly 9 and to pneumatic cylinder plate 
25 of cylinder of actuating assembly 0. 
Frame 24 embodies a head 2 Secured to base 

plate 23, which head consists of two side plates 
28 and 29 connected with each other by croSS 
member 30. Head 27 mounts an anvil 3 at 
tached to cross member 30 by a Screw 32 and 
has arranged between its side plates 28 and 29 
(see Figs. 5 and 6) a U-shaped head block 33 
Secured to base plate 23, which head block in 
cludes a central bore 34 for a draw bolt 35 later 
to be described, and two pairs of Symmetrically 
arranged bores 36 and 37. Bores 35 slidably 
mount shifting elements 38 Which are Supported 
by compression Springs 40 in Said bores and in 
clude head portions 38' axially offset With respect 
to the axes of elements 38 and extended from 
head block 33 through bores 39. The bores 3 
mount compression Springs 4 which are seated 
in recesses 2 of base plate 23 and engaged 
With a shiftable head yoke member 3 shiftably 
supported in bead 2 and threadedly connected 
With the threaded end 4 of draw bolt 35. Head 
yoke member 43 pivotally supports two oppositely 
arranged clinching jaws 45 and 46 with male and 
female ear portions 4 and 48, respectively, piV 
otally Supporting the clinching jaWS members on 
a pin 49 which is rigidly held by opposed side 
members 5 and 5 of yoke member 43. The 
clinching jaws 5 and 56 are substantially Syn 
metrically constructed and include at their upper 
ends clinching hooks 52, 53 and at their lower 
ends can-shaped extensions 5 and 55 arranged 
for cooperation with the outwardly extended head 
portions 38' of Spring-pressed shifting elements 
38. Clinching jaws 45 and 46 are yieldingly held 
in opened up position by tension Springs 56, 5 
tensioned between eye bolts 58, 59 on the respec 
tive jaws and eye bolts 60 and 6 on the U 
shaped head block 33. 
Supporting and clinching assembly 9 Which, as 

Stated above, is coupled by guide posts 2) With 
the cylinder plate 25 of the pneumatic cylinder 

has draw bolt 35 coupled with piston 62 of 
pneumatic cylinder by a lost motion coupling 
63 arranged within the confines of frame 8 be 
tween its plates 2 and 4. For Such purpose 
piston 62 has its piston rod 64 connected to a 
draw bell 65 provided with an internally threaded 
lower end portion 66 which is extended through 
a bore 67 in hanger plate 4 and threadedly 
engaged with the threaded end 68 of piston rod 
64. Draw bel 65 includes a cylindrical chamber 
G9 which is covered by a perforated draw plate 
7. This draw plate has extended through its 
central, bushed bore the Shank portion 2 of 
draw bolt S5. The OWer end of draW bolt 35 
extends into chamber 69 and is enlarged to a 
head member 73 sized to fit chamber 69 to limit 
shifting of the draw bolt Within the confines of 
said chamber for a purpose later to be described. 
The draw plate 7 is secured to draw bell 65 by 
screw members 74 and arranged within the con 
fines of frame 8 between its plates 2 and 4. 
Draw plate it is slidably mounted on guide postS 
2 which extend through bushed bores 75 and 76 
in said plate and is yieldingly forced into engage 
ment with mounting plate 2 by compression 
splings 77, 78 sleeved upon guide posts 20 and 
engaging Washers 79 on Said guide postS. 
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4. 
The described, pneumatically actuated clinch 

ing device is operated by pneumatic cylinder f 
and passed through a working cycle by each 
stroke of said pneumatic cylinder. Each working 
cycle of the clinching device includes the suc 
cessive Steps of shifting the Supporting and 
clinching assembly 9 away from frame 8, arrest 
ing the noVement Of the Supporting and Clinch 
ing assembly, tilting the clinching jaws 45, 46 of 
the assembly into clinching position, Shifting 
these jaws toward frame 8 and repeating all steps 
referred to in reverse to return the Supporting 
and clinching assembly and its elements to start 
ing positions. 
In operation of the clinching device air under 

pressure is fed through pipe 8f into cylinder 26 of 
pneumatic cylinder , as indicated by arrow 80, 
So that the compression Springs T are free to 
shift cylinder 26 and frame 24 connected thereto 
from Fig. 1 to Fig. 3 position, the compression 
springs yieldingly forcing draw piate 70 of 
lost-notion coupling 63 against mounting plate 
2 and lost-notion coupling permitting limited 
movement between piston 62 and frame 24. This 
upward movement of frame 2 is imparted to 
head yoke member 43 and draw bolt 35, as head 
yoke member 43 is yieldingly supported by frame 
34 and draw bolt 35 is attached to head yoke 
inenber 3. The described upward movement of 
cylinder 26 and frame 24 is halted and changed 
to a downward movement of the piston 62 of 
pneumatic cylinder f, when draw bolt 35 en 
gages With its head member 3 the hardened 
pate 88 of draw plate 70. Such downward move 
inent of pistOn 62 is transferred by lost-motion 
Copling 63 to head yoke member 43 which 
mounts pin 39, pivotally supporting clinching 
jaWS 45 and 6 and which, when moved down 
Wardly in frame 23 against Springs 4, lowers the 
pivot Suppoit for the clinching jaws and causes 
their inWard tilting by shifting elements 38, the 
heads 38' of which engage lower end portions 54, 
5 Of the clinching jaws. The downward move 

Inent of head yoke member 63 in addition to in 
Ward tilting of clinching jaws 45, 46 effecting 
Curling of ear portions 83 of rail member 82 
around Wire 84 of Spring member 35, causes near 
the end of the inward tilting of clinching jaws 
45, 46 a setting of the clinch thus made. After 
the clinching operations described above, the 
clinching jaws 45, 46 are released and the sup 
porting and clinching assembly and its elements 
are returned to starting positions by air under 
pressure fed into cylinder 26 through pipe 87 to 
repeat in reverse all movements of the supporting 
and clinching assembly and its elements. 

Having thus described the invention, what we 
claim is: 

1. In a pneumatically actuated clinching de 
Vice a Supporting frame, a clinching assembly in 
cluding a housing and a clinching arrangement 
yieldably shiftably mounted in said housing, 
pneumatic cylinder means embodying a cylinder 
and a piston, and a lost-notion coupling coin 
necting the piston of said pneumatic cylinder 
means With said clinching arrangement, the 
cylinder of the pneumatic piston means being 
rigidly connected to said housing by elongated 
members extended through and guided by said 
Supporting frame and Said lost-motion cou 
pling being formed by aligned members shiftably 
interengaged for limited movement with respect 
to each other, one of said members being at 
tached to Said piston and spring-supported in 
Said frame to yieldingly shift said member to a 
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predetermined position in said frame, and the 
other one of said members being attached to the 
clinching arrangement, said pneumatic cylinder 
means adapted to successively effect by its coll 
pling connection with said housing and Said 
clinching arrangement shifting of such housing 
and actuation of said clinching arrangement. 

2. In a pneumatically actuated clinching de 
vice a supporting frame, a clinching assembly 
including a housing and a clinching arrange 
ment yieldably shiftably mounted in said hous 
ing, pneumatic cylinder means including a 
cylinder and a piston, and a lost-motion cou 
pling connecting said piston with said clinching 
arrangement, said cylinder being rigidly con 
nected to said housing by elongated guide rods 
shiftably mounted in said supporting frame, 
and said lost-motion coupling being formed by 
aligned elongated members shiftably interen 
gaged for limited movement with respect to 
each other, one of said members being Secured 
to the piston and yieldingly shiftably Supported 
in said supporting frame to be shifted to pre 
determined position with respect thereto, and 
the other one of such members being rigidly 
coupled with said clinching arrangement, Said 
pneumatic cylinder means by Said coupling 
with the housing and the clinching arrangement 
being adapted to effect successively by each 
single stroke shifting of said housing, clinching 
action of said clinching arrangement and re 
turning of housing and clinching arrangement 
to their starting positions. 

3. A pneumatically actuated clinching device 
as described in claim 2, wherein said one mem 
ber of the lost-notion coupling includes a guide 
plate shiftably mounted in said Supporting 
frame on the guide rods connecting the cylinder 
of the pneumatic cylinder means with the hous 
ing of the clinching assembly, and wherein 
spring means arranged in said supporting frame 
effect yielding shifting of said guide plate to 
its predetermined position in the Supporting 
frame. 

4. A pneumatically actuated clinching device 
as described in claim 2, wherein the Said one 
member of the lost-motion coupling includes a 
guide plate arranged in Said Supporting frame 
and shiftably engaged with the guide rods rigidly 
connecting said cylinder with Said housing, and 
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wherein compression springs axially aligned 
With Said guide rods engage and yieldingly shift 
the said guide plate to its predetermined po 
Sition in Said Supporting frame. 

5. In a pneumatically actuated clinching de 
vice a clinching assembly including a hous 
ing, a Supporting member yieldably shiftably 
mounted in said housing, cylinching jaws pivoted 
to Said Supporting member and Spring actuated 
means arranged in Said housing and adapted to 
effect tilting of the clinching jaws when the 
Supporting member is shifted in said housing, 
and pneumatic cylinder means for actuating 
Said clinching assembly including a cylinder 
rigidly connected with said housing, a piston 
and a lost-motion coupling slidably connecting 
Said piston. With said Supporting member to effect 
by actuation of Said pneumatic cylinder means 
joint shifting of said housing and the clinching 
assembly and thereafter shifting of the Sup 
porting member of the clinching assembly with 
respect to the housing for successive gripping 
and clinching operations of such clinching as 
Sembly. 

6. A pneumatically actuated clinching device 
as described in claim 5, wherein the clinching 
assembly is shiftably mounted on a frame in 
cluding parallelly spaced plates, wherein the 
housing of the clinching assembly and the cyl 
inder of the pneumatic cylinder means are se 
Cured to each other by elongated guide rods 
slidably extended through bores in Said plates, 
wherein Said lost-motion coupling includes shift 
ably interengaged members one of which in 
cludes a plate member guided by said posts, and 
wherein Spring means yieldingly shift said plate 
member into engagement with one of said plates. 

SVEND G. BLUMENSAADT. 
EDWARD H. GUTZMAN. 
WILLIAM. H. NEELY. 
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