Oct. 26, 1937. A. R. HAVENER - 2,097,248

RIVET AND CAP SETTING MACHINE

Filed Jan. 2, 1935 2 Sheets-Sheet 1-




Oct. 26, 1937. A. R. HAVENER 2,097,248

RIVET AND CAP SETTING MACHINE

Filed Jan. 2, 1935 2 Sheets-Sheet 2

/7 /9 ‘ ;{h,,'_?_
! A
Jﬂ /P ' :‘)(:-”‘ % /Y
) - :.—.:-"7 ==
NG
/\{-____/4{___ _L 1 |
o9 [ § (7 g 2 _
/08 i: .
V4 : :5 . .
. " .
: :
A !i i; . { 7 J{k '/#
It 1 - ‘ A 7‘;
| | | : v ’ |
f i HiEE 9}.“?‘ §§ % ?ﬁ
] e 7\l 7w
T | S—77 5
o o
| :} | / @ ! | )
T # Y a5 g5 T
1l B 5
: 0] 90 93 3 20 .
g5 || b 9{\% ‘ o )
| E' | 774 Y|° ! :
AH P HY T = B o #Fa
7/} >g Pl : »
| u E ‘ \ G5~
\I // 97 \96- _E-’ ¢ 7‘9
l[ - .L.l //l \ 'I
98 —

el 0 , )

ey /:7,:121;&7@&3%
/ CC\;llnwr g,%“ﬁ”"”f
(g_,f i g» n M;%



[<13

10

20-

30

40

45

55

Patented Oct. 26, 1937

UNITED STATES

2,097,248

PATENT OFFICE

2,097,248
RIVET AND CAP SETTING MACHINE

Arthur R. Havener, Wayland, Mass., assignor to
Judson L. Thomson Manufacturing Company,
Waltham, Mass., a corporation of Massachu-

setts

Application January 2, 1935, Serial No. 54

5 Claims.

This invention relates to riveting machines
and more particularly to a machine of that char-
acter designed for clenching rivets in caps in very
thick work such as mattresses, cushlons and simi-
lar articles.

In work of this character, it has been customary
to set the rivets at regular spaced intervals and
to compress the work at these points by the rivets
in order to prevent the filling from shifting or
bunching in the cover when subjected to use.
Heretofore, the rivet has been driven through the
work and clenched in a cap on the botfom side
of the work, the head of the rivet being used for
compressing the work. - In this operation, the
head of the rivet pulls the fabric cover on the top
face of the work downwardly in compressing the
filling which imposes a strain on the cover so
that it is sometimes torn around the head of the
rivet during the clenching operation. Further-
more, the general result of this method is to
weaken the fabric cover around the heads of the
rivets and sometimes around the caps and to de-
velop after short use a tendency in the mattress
or cushion for the cover to break away from the
rivets or caps. This tendency is especially
noticeable where the cover is not of the best ma-
terial.

It has heretofore been customary to use foot
power machines for this class of work but the
heavy pressure required to be exerted on the foot
treadle by the operator has made the work ex-
tremely arduous and has in consequence reduced
the speed of operation.

The main cbject of my invention is the provision
of a simple, compact and efficient riveting ma-
chine for operating on this class of work which
will eliminate the disadvantages above pointed
out. -

A more specific object of the invention is the
provision of means in a riveting machine for first
compressing the work and then driving the rivet
through the work while it is held compressed and
clenching it in a cap on the botom face of the
work.

A further object is the provision of a machine
in which the work is compressed by a preliminary
depression of a foot treadle and the rivet is then
set by power, the machine being started by a fur-
ther depression of the treadle.

Ancther object is the provision of more efficient
means for compressing the work so that a com-
paratively light pressure only is required on the
foot treadle and the strain on the operator is
eliminated.

(Cl. 218—2)

Other objects will be in part 0bV1ous and in pa,rt o

described hereinafter. .

My invention contemplates a machine in which
the work is first compressed by the operation of
a foot treadle and the rivet is, preferably driven
by a power mechanism set in action by a further
depression of - the ftreadle, which ‘carries it
through the compressed work and clenches it in
a cap on the bottom face of the work. .

One.of the important features of the invention
resides in providing means for compressing -the
work before the rivet is driven which require a
minimum of exertion on the part of the operator.
thereby eliminating fatigue. The preferred form
of this means includes a vertically movable anvil
adapted to hold a cap and upon which the work
is placed, a fixed member such as a presser ring,
against which the work is compressed, a foot
treadle and lever connections between the treadle
and the anvil for raising the latter and locking
it in final position when the former is depressed.
These connections are so-arranged that the force
exerted on the treadle is multiplied in the com-
pressing force exerted by the anvil.

Another feature of the invention consists in
providing means whereby after the work has been
compressed by the preliminary depression of the
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treadle, a further depression operates a clutch to

start the machine in operation for driving the
rivet through the work and clenching it in the cap.
Since the work support is locked in its raised com-
pressing position, all of the downward strain im-

posed upon it by the driving of the rivet is sus-

tained by certain portions of the lever connec-
tions so that it is not transmitted to the treadle.

In the accompanying drawings, Figure 1 is a
side elevation of a riveting machine constructed
and adapted to be operated in accordance with
my invention, the parts of the machine being
shown in normal position with the work support
lowered for receiving the work and the treadle
raised; Fig. 2 is a similar view of the machine
showing the work support raised and locked. in
compressing position and the treadle depressed to
start the machine in operation for driving the
rivet; Fig. 3 is a front elevation of the work sup-
port, treadle and lever connections looking from
right to left in Fig. 2; Fig. 4 is a side elevation
of the rivet holder; Fig. 5 is a front elevation
on an enlarged scale looking from right to left
in Fig. 1 of the rivet driving mechanism and the
fixed presser foot ring; Fig. 6 is a cross-sectional
view on line 6—86 in Fig. 5 looking downwardly
showing the relation between the rivet holder and
the fixed presser foot ring; and Fig. 7 is a vertical
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sectional view of a portion of the work showing a
rivet and cap clenched therein.

Referring to the drawings, the frame of the
machine comprises a column {0 mounted on a
base 11 and having affixed to its top an over-
hanging or upper arm {2 carrying on its end a
vertical head 13. Extending outwardly from the
head of the column and in alignment with the
upper arm is a lower, horizontal arm (4. The
former arm carries the rivet feeding and driving
mechanisms and the latter arm, the work support
and the treadle connections for imparting thereto
vertical movement.

A main shaft 15 is journalled in suitable bear--

ings {6 on the upper arm 12 and is adapted to be
rotated from a motor 17 mounted on a bracket 18
on the arm through the medium of a belt 19
and pulley 20 fixed to said shaft. A pinion 22
fastened to the main shaft meshes with an idler

gear 23 on a shaft 24 journalled in a bracket sup-

port 25 secured to the upper arm by bolts 28.
The idler gear 23 forms one member of a clutch,
the other member 2T of which is fixed to:the
shaft 24. The two members 23 and 2T are
clutched together as one piece by suitable mecha-
nism adapted to be operated by a treadle in a
manner to be hereinater explained. This mecha-
nism is indicated generally at 30 in Figures 1
and 2 but is fully shown and described in a
prior application for United States Letters Patent
for Riveting machines, filed by me November 20,
1934, Serial No. 753,853 to which reference may
be made for a more particulay description.

For driving the rivets during the setting opera-
tion, a driver 35 is fastened to the lower end of
a slide 36 guided in ways 37 in the head 13 of
the frame and held therein by a face plate 38
secured to one side of the head by screws 39.
A vertical reciprocatory motion is imparted to
the slide by a pair of toggle links 48-and 41 which
are both connected to one end of a rod 42 by a
pivot pin 43, the other end of the rod being
pivotally connected to a crank pin 44 in the
clutch member 27. One link 40 is pivotally con-
nected to a pin 45 fixed in the head I3 and the
other link 41 is pivotally connected to a pin 46 in
the slide 36. “When the clutch member: 27 is
rotated, the slide 36 and driver 35 are given a
vertical reciprocatory movement.

The rivets are fed from a hopper down a race-
way in the usual manner to a rivet carrier com-
prising a pair of jaws 50 and 51 (Fig. 6) sup-
ported respectively on springs (only one, 52, of
which is shown) fastened to the head 13 of the
frame (Fig. 5). The jaws are recessed to form a
pocket 54 adapted to receive and hold a headed
rivet in position to be engaged by the driver 35
on its downward movement and the springs
permit the jaws to separate to allow the rivet to
be driven out of the carrier into the work. The
hopper and raceway are not shown in the draw-
ings since these members are both of a con-
struction and mode of operation well known to
those skilled in the art.

Surrounding the rivet carrier is a presser foot
58 in the form of g collar or ring which is fastened
in fixed position by a screw 59 to the lower end
of 2 bar €8 which in turn is fastened to the head
13 of the frame by screws 61. The presser foot
58 serves as a fixed member against which the
work may be compressed and its interior-diameter
is sufficient to prevent interference with the sepa-
ration of the jaws of the rivet carrier when the
rivet is passing out of the carrier and into the
work under the impetus of the driver. - The
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presser foot 58, as shown, has a downwardly
tapering or conical shaped lower portion con-
forming generally to the depressed cover and
enabling the same to ride thereon to a greater or
less extent.

Tor compressing the work before the rivet is
set, I provide a work support vertically recipro-
cable in alighment with the driver 35 and adapt-
ed to be raised by treadle operated means from
a normally lowered position in order to compress
the work against the fixed presser foot. One
form of means for accomplishing this end com-~
prises the following. Slidably mounted in a ver-
tical sleeve 64 fixed in the end of the lower arm
{4 is a work support preferably made in two
parts, a round bar 65 having threaded into its
upper end a stud §8, the expanded top of which
is provided with a shallow recess 87 adapted for
holding a cap and for serving as an anvil. The
stud 66 may be held in adjusted position in the
bar by a set nut €8. ‘

Pivotally mounted at one end on a pin 10 set
in" a’ depending web portion 71 of the lower arm
{4 is a lever 12 which is pivofally connected at
its other end to the lower end of the work sup-
port bar 65 by a pair of parallel links 13. Below
the lever and pivotally mounted on a pin 74 in
the web 11 is a bell-crank lever 75, one arm of
which is pivotally connected to the said lever T2
by a link 76 and pins 77 and 78 and the other

arm of which is pivotally connected to a foot

treadle 19 by a link 88. The latter link is of
the turnbuckle type comprising a central member
designated as 88 and two end members 81 and

82 having oppositely threaded shanks engaging 3

threaded holes in the two ends of the member
80 so that when that member is turned the link
is either shortened or lengthened according to
the direction in which it is furned. Set nuts 83
and 84 hold it in adjusted position.

The foot treadle 19 is pivotally mounted at its
rear end on a pin 85 between ears 86 formed on
the rear face of the column {8 which is provided
with a suitable opening for receiving the rear
end of the treadle. A spring 90 under tension,
having its two ends hooked into holes 91 and 92
in the lever 12 and foot treadle 18 draws these
two members together and holds the latter nor-
mally in a raised position against a stop 93 and

the former, together with the work support, nor-

mally in a lowered position. The stop 93 is in
the form of a screw threaded through the lat-
erally turned top of an upright guide bar 94 and
is held in adjusted position by a set nut 95. By

adjusting the stop, the raised position of the i3

foct treadle may be varied within certain limits
and thereby the lowered position of the work is
similarly varied. A stop 96 threaded into the
base 1 and held in adjusted position by a set

nut 97 limits the downward movement of the ¢

foot treadle.

~ For starting the machine in operaticn to set a
rivet after the work has been compressed, a
starting lever 98 is mounted below the foot treadle
and in position to be operated by it at the end of
its downward movement. The starting lever is
preferably arranged in the hase (1, its rear up-
turned butt end being mounted on the shank of
a headed screw 181 which is supported loosely
by a washer (82 in a hole {83 in the base.
front end of the starting lever projects cutwardly

-through a vertical slot 184 in the base and is pro-

vided with an upright bolt or screw {05 adapted
to be engaged by the foot treadle when depressed.
The bolt 105 is threaded info the starting lever
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so that it may be adjusted therein for regulating
the time of its operation, and a set nut 186 se-
cures it in adjusted position.

The starting lever is connected by a rod 8% to
a lever 188 pivotally mounted at one end on a pin
{09 set in the frame and at its other end con-
nected by a link {18 to the cluteh operating mech-
gnism 39 hereinbefore referred to in such man-
ner that when the starting lever is depressed,
the clutch mechanism is operated to start the
raachine. A spring I#2 under tension at all times
is fastened at its upper end to an eye {13 in the
lower arm {4 and at its lower end by a link {14
to the starting lever to hold it in a normally
raised inoperative position.

In the operation of the machine, the various
parts being normally in the positions shown in
Figure 1, the work, a sample of which in the
form of a mattress 120 is shown in Fig. 7, is po-
sitioned upon the work support at the point at
which the rivet and cap are to be set. The oper-
ator then depresses the foot treadle which turns
the bell-crank lever on its pivot and turns the
lever 12 upwardly raising the work support and
forcing the mattress against the fixed presser
foot 58 to compress it between these two latter
members. This compression is rapid during the
first downward movement of the treadle and
diminishes toward the end of that movement, as
the pin 17 is moving over center in relation to
the pivotal point of the bell-crank lever. At the
end of its downward movement the treadle en-
gages the bolt 105 and depresses the starting
lever to operate the clutch which starts the ma-
chine for driving the rivet {21 through the com-
pressed portion of the work and for clenching its
split ends in the cap 122 on the anvil.

Tt will be observed that the work is com-
pressed on an area larger than the head of the
rivet so that the cover is not strained around
the head of the rivet which entirely eliminates
the breaking away of the cover when the mat-
tress or cushion is subjected to use.

While the rivet is being driven through the
work, the work support, its treadle operated
means and the starting lever are in the positions
shown in Figure 2, so that any downward thrust
on the work support is transmitted from the
lever 12 in an approximately straight line to the
fixed pivot pin 14 upon which. the bell-crank
lever is mounted. Since the pin 11 is turned
slightly over centers, the pell-crank lever is
1ocked in that position to withstand all downward
pressure due to the driving of the rivet. It will
also be noted that the connections between the
work support and treadle are so fulcrumed as to
increase the leverage from the latter to the former
so that 2 relatively light pressure on the treadle
ig sufficient for all purposes.

It is to be understood that my invention is not
to be limited to the precise form herein shown
and described since it may be embodied in vari-
ous other forms of construction within the scope
of the following claims.

What I claim is:

1. In 2 machine of the character described, the
combination of a fixed ring member having a
downwardly tapering lower portion, a vertically
movable work support in vertical alignment with
said fized ring member and normally in a low-
ered position, a lever pivotally mounted at one
end on & fixed support and connected at its other
end to said work support, treadle operated means
including a bell-crank lever for moving said lever
to raise said work support for compressing a

3
cushion mounted thereon between it amnd said
fixed ring member and means for driving a rivet
through said ring and the cushion after it has
heen compressed and for clenching said rivet in
a cap on the bottom face of the said cushion,
said ring member serving to hold the tep cover
of said cushion in position for receiving the rivet
without subjecting said cover to strain.

2. Tn a machine of the character described, the
combination of a fixed presser ring, a vertically
movable work support in vertical alignment with:
said fixed ring and normally in a lowered posi-
tion, a lever pivotally mounted at one end on a
fixed support and connected at its other end to
said work support, treadle operated means for
moving said lever to raise said work support for
compressing a cushion mounted thereon between
it and said ring and means operated by the fur-
ther depression of said treadle for driving a rivet
through said ring and said cushion after it has
been compressed and for clenching said rivet in
a cap on the bottom face of the cushion, said
ring serving to eliminate the strain on the cover
of said cushion around the head of the rivet and
said treadle operated means including & bell-
crank lever adapted when said work support is
in compressing position to lock the same against
a downward thrust.

3. In. a machine of the character described, the
combination of a fixed presser ring, & vertically
movable work support in vertical alignment with
said fixed ring and normally in a lowered position,
a lever pivotally mounted at one end on & fixed
support and connected at its other end to said
work support, treadle operated means for mov-
ing said lever to raise said work support for com-~
pressing a cushion mounted thereon between it
and said fixed ring, said means including a bell-
crank lever adapted to lock said work support
when in raised position against any downward
thrust, and means for driving a rivet through
said ring and said cushion after it has been com-
pressed and for clenching said rivet in a cap on
the bottom face of said cushion, said ring serving
to eliminate all undue strain on the cover of said
cushion around the head of the rivet.

4, In a machine of the character described
adapted for tufting cushions, the combination
with a fixed rivet carrier comprising a pair of
spring jaws for holding a rivet and means for
driving a headed rivet from said carrier and
through a cushion, of a fixed presser ring sur-
rounding said carrier, means for compressing a
cushion against said ring, said ring serving to
hold the cover of said cushion in position for re-
ceiving the rivet without subjecting said cover
to undue strain around the head of the rivet,
said compressing means comprising a vertically
movable work support for carrying said cushion,
said work support being in alignment with said
ring and normally in a lowered position, a lever
pivotally mounted at one end on a fixed support
and operatively connected at its other end to said
work support, a. foot treadle and a bell-crank
lever intermediate said lever and said treadle and
operatively connected to both whereby when said
treadle is depressed said work support is raised to
compress the work against said ring, said bell-
crank lever being adapted to lock said work sup-
port when in. a raised position against all down-
ward thrust.

5. Tn. a machine of the character described
adapted for tufting cushions, the combination
with a fixed rivet carrier comprising a pair of
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spring jaws for holding a rivet and means for
driving a headed rivet from said carrier, of a
fixed presser ring surrounding said carrier,
means for compressing a cushion against said
ring, said ring serving to-hold the cover of said
cushion in position for receiving the rivet with-
out subjecting said cover to undue strain around
the head of the rivet, said compressing means
comprising a vertically movabie anvil for carry-
ing said cushion, said anvil being in alignment
with said ring and normally in a lowered posi-
tion, a lever pivotally mounted at one end on a
fixed support and operatively connected at its
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other end to said work support, a foot treadle
and a bell-crank lever intermediate said lever
and said treadle and operatively connected to both
whereby when said treadle is depressed said work
support is raised to compress the cushion against
said ring, said bell-crank lever being adapted to
lock said work support when in a raised position
against all downward thrust, and a lever for
starting said rivet driving means in operation,
said lever being operated by a further depression
of said treadle after the cushion has been com-
pressed.
ARTHUR R. HAVENER.
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