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‘ 1

- The' present invention relates to pin-inserting
machines and aims to provide a simple and effi-
cient machine for that purpose.

One particular aim-of the invention is the
provision of a machine for ihserting pins in studs
of fastener members, such as studs for fasteners
of the rotary operative type, for example cowlmg
fasteners. . Such fasteners comprise a stud mem-
‘per rotatably mounted in one of the parts to be
supported' and provided with g transverse pin
presenting radial arms adapted to lockingly en-

gage an apertured locking element of a cooperat--

ing fastener part mounted upon another part or
support. . Such stud members are usually formed
with integral head and shank portions, the latter
being apertured near its nose end for the recep-
tion of the transverse pin. The transverse pinis
fitted in the stud shank with a pressed fit and
must be centrally positioned in the stud to insure
operability of the stud in the cooperating fastener
part. One type of fastener employing such a
stud is illustrated in the Bedford Patent No.
2, 306 928, granted December 29, 1942.
'The fasteners above referred to are used ex-
tensively in securing cover plates to various sup-
ports, and particularly in securing cowling sheets
to aircraft structutes. Such cowling sheets are
usually fitted with a number of fastener studs
which are preassembled with the sheet beéfore the
latter is secured in the assembled installation.
" The sheets are first apertured and the shanks of
the headed studs are inserted in the aperture of
the sheet after which the pins are inserted trans-
versely ‘through the stud shank, Herstofors, the
insertion of these pins in the studs has been per-
formed manuslly, usually with the aid of pliers

- or a like tool, and this manual operation has been
slow, tedious and relatively expensive.

The present invention provides a. machine for
efficiently ‘performing this pin-inserting or pin-
setting operation to the end that the work may
be ‘done’ more quickly, efficiently and econom-
ically.

These and other objects of the invention will

be apparent to persons skilled in the art to which

the invention pertains, from a consideration of
the accompanying drawings and annexed speci-
fication 111ustrat1ng and descnbmg oné suitable
embodiment. :

“In-the drawings

Fig. 1 i5°a perspective view illustrating a pre-
ferred: manner of using ‘the pin- -inserting ma~
chine to complete fastener studs assembled with
an aireraft cowling or like sheet;

. Fig. 2 is an enlarged side elevation of the work-
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‘ 2 ;
holdmg and pin-inserting mechanism of the mas-
¢hine, parts of the work-holding mechanism be=
ing “broken away better to 111ustrate the con—
struction thereof;

g, §is an énlarged vertical central séctional
view of the pin-setting meéchanism; '

Fig. 4 is a bottom plan view of thé pin-feeding
and setting mecliahism as taken on the line 44
of Fig. 3 with a portion of thé pin-holding mechg=
nism broken awaya;

Fig. b is'a vertical transverse sectional view as
faken-on the line 5—& of Fig. 3

Fig. 6 is a detail side elevation of & pllot bar
of ‘the workholder -and positioner;

Pig. 7' is a bottom plan view thereof;

Fig. 8'is an enlarged detail transverse sectional
view of the workholder and positioner as taken
on the line 8—8 of Fig. 2;

Fig. 9 is g detail plai view of one bracket arm
of 2 pin-holder;

Frig. 10 is an-edge view thereof;

Fig, 11is a detail plan of pm-retamer,

Pig, 12 is 4 side view thereof; ‘

Fig. 13 is- a longitudinal sectlonal view of the
pin- hopper;

Fig.14 is a transverse sectional view thereof

Fig. 15 is an elevation, partly in -section, of 4
fastener stud-and: cress pin -in d1sas5embled
position; and

Fig. 16 is an elevation of the assembled fastener
stud -and eross pin-as produced. by the machine
of the present invention:

The particular-embodiment of “the mventmn’
which- has- been selected -for illustration in-the
accompanying drawings comprises a- workholder
and positioner adapted to receive ghd properly
position the part toréceive the pin, ift the present
inistarice ‘the stud shank, and pin=féeding -afid
setting member -adapted to position the pin- in
the ‘aperture of the positioned member o stud
shank and to sét it therein under pressiteé. o
the -illustrated- use of the inventior the metiber
fed to the work-Holder to-receive the pim may
coniprise the shank 1 of a fastéener, stud 2 which
has -been previously positioned in apertures: $ of
g cowling or like sheet-4. The studs are héaded
on one end, as at 5, and the tiose end mdy be
formed with a transverse aperture 6 to receive
a pin 1, fed and set in the aperture 6 by the
machine of the present invention. This' trans=<
verse pin-T not only retdins the stud assembled‘
with the cowling sheet 4, but is adapted to ¢o=
operate with an apertured fasterier part on'-4
support for securing -the -cowling sheet to - the
support, as-is well tinderstood in‘the art'ahd ex<




plained in the Bedford Patent No. 2,306,928
above referred to.

The workholder and positioner advantageously
may comprise a support {0 which may be hollow
and carries at one end a workholder having a
recessed seat {2 -to receive the shank | of the
stud 2. The workholder {I may be formed with
a vertical aperture {3 in which is movably mount-
ed a pilot pin {4 adapted to engage in the trans-
verse aperture 6 of the stud, and accurately
position the stud shank to receive the pin from
the pin-setting mechanism. The pilot 14 is re-
siliently urged in advanced position by suitable
means, as for example a rocker bar 15 fulerumed
at 16 to the support 10 and resiliently urged by
spring {7 to project the pin 14 through the work-
holder f1. 'Thus it will be clear that the pilot
pin, in its normal position, will engage in the
stud aperture 6 and center the stud to receive

the pin 7 from the pin-setting mechanism. As v

the pin 7 is forced through the stud shank by
the pin-setting mechanism, it engages the pilot
pin and forces it out of the stud aperture 6 against
the tension of spring {71.

The pin-feeding and setting mechanism is ad-
vantageously mounted on a support 20 movable
toward and from the workholder support 16. In
the illustrated embodiment, one end of the sup-
port 20 may be pivoted as at 21 to the support
10 and to upstanding brackets 22, the supports
10 and 20 being normally urged to separated po-
sition by an intermediate spring 23 interposed
between the supports between the fulerumed
and free ends thereof. An adjustable stop 24 may

be mounted on the support 18 forwardly of the 8

spring 23 to limit closing movement of the sup-
ports 10 and {1,

The supports 10 and 20 of the respective work-
holding mechanism and pin-feeding and setting
mechanisms are, in the illustrated embodiment,
in the form of normally separated jaws with the
support 10 for the workholding mechanism fixed
and with the other support relatively movable
with respect to the fixed support. However, in
other embodiments of the invention the other
support 28 may be fixed with the support 10
movable relative thereto or both supports may
‘be movable. These jaws may be moved to closed
position by any suitable means, for example a
Pneumatic squeeze mechanism comprising a pis-
ton rod 25 of a pneumatic motor adapted to en-
gage and bear against a saddle or wear plate 27
on the support 28. The pneumatic squeezer may
be operated by any suitable means, for example
& .treadle-controlled valve mechanism (not
shown) as will be well understood in the art.

. 'The pin-feeding and setting mechanism asso-
ciated with the movable support includes a set-
ting head, a pin-holding and positioning means

for holding the pin in operative position under .

the pressure or setting head, a magazine for
feeding the pins in end-to-end relationship to a
pin-receiving position laterally spaced from the
head, and a pin-feeding mechanism for selec-
tively and individually feeding pins from the pin-
recelving position laterally to a pin-affixing po-
sition axially of the setting head.

In the illustrated embodiment of the invention
the support 20 is provided with base block 30
which may be suitably attached to the under face
of the support 20 and which is provided with a
pin-receiving opening 34, a pin-setting head 32,
and a pin-feeder guide opening 33. The pin-
receiving opening- 31 is rearwardly of the head
32 and communicates with a magazine 34, for

2,522,008

10

12
r

30

40

45

50

70

75

4

example a tube of slightly larger diameter than
the pins 7, so as to permit their free movement
therein while being fed by gravity in end-to-end
relation axially of the opening 31. A pin-feed-
ing bar 35 is movable in the guide opening 33 in
the block 38 from a pin-receiving position ax-
ially of the opening 31 laterally to a pin-affixing
position axially of the head 22, and preferably
this ‘bar has a vertically disposed pin-pushing
face 36 and a right angular horizontally disposed
pin-supporting face 37, both of which are pref-
erably oblique to the longitudinal axis of the
bar 85. Preferably the feeder guide opening 33
is inclined downwardly toward the head, for ex-
ample at an angle of 20° to the horizontal and
is .of slightly greater width than the pin. In
this manner, the pin is prevented from tumbling
from the horizontal supporting face 37 as it is
bushed forwardly to the setting position ynder the
head 32.

The pin-feeding bars 35 may be actuated to
feed pins T successively from the magazine to
the pin-setting position by any suitable mech-
anism and preferably this is effected as a result
of the opening movements of the jaw. The bar
35 is normally urged in retracted position by
spring 39 interposed between the end of the bar
and the support 20.

In the illustrated embodiment the bar 35 is
reciprocally mounted in the upper movable jaw
or support 20, and the rear end thereof extends
through an opening 40 in arm 41 of an actuator
42 pivoted at 43 to the support 20.

The actuator 42 may be in the form of a bell
crank lever, one arm 41 of which embraces the bar
33 and is operatively connected thereto by means
of compensating spacers and washers 44 sur-
rounding the bar and interposed between the
actuator arm 41 and a transverse pin 45 on the
bar 35. The other arm of the bell crank actu-
ator 42 may be shaped to provide a latch-receiv-
ing notch or recess 46 and latch-actuating cam
471 adapted respectively to receive and actuate s
latch 48 pivotally mounted as at 49 upon the op-
posite support or jaw 20. The actuator is nor-
mally held in its upper or unlatched position, as
illustrated in full line in Fig. 3, by reason of the
spring - 3% and the connection between the ac-
tuator arm 41 and the base 35,

In the upper or open position of the jaw .or
support 20 the pin-feeding bar 85 is in a re-
tracted position with the pin-supporting face 81
below and in axial alignment with the feed open-
ing 81 and the magazine 84. As the upper sup-
port 20 is moved toward the support 18 the latch
48 is engaged in the recess 46 of the actuator
42. During initial upward or opening movement
of the support 20 the actuator 42 is held en-
gaged by the latch which rocks the actuator about
its pivot 43 to the dotted line position shown in
Fig. 3, thus moving the bar toward the open ends
of the jaws, thus moving a pin 7 from a posi-
tion- axially of the magazine to a position ax-
ially of the head 32. In this position the bar
35 and the actuator 42 have been moved to their
furthermost positions, whereupon the cam sur-
face 47 of the actuator 42 engages the latch 48
to disengage it from the actuator 42, permitting
the bar 35 and actuator to be returned to their
normal positions by spring 38. The latch 48 is
normally maintained in position to engage the
latch by a spring member 50. Forward move-
ment of the bar 85 may be limited by means of
& stop member 5! adjustably mounted on the
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siipport 20 in & positioit to engage g part.of the
bar, for example the pity 45, ‘

The actuation of thie p1n-feed1ng bar 35 on the
upward or opening movemert of the jaws 28, as
above explained, positions & fresh pin in. the pin-
affixing position axially 6f the sétting Head: This
freéshly positioned pin is held ifi pin-affixing po-
sition; during retraction of the bar, by means
of g holding mechanisin mounted on thé sup-
port 20;

'The pin~holding meédiis sdvantageoiisly comi=
prises a pair of fingers 55 (seé Figs. 4; 10 and

11y, hinsedly mourited: as at 86 t6 a part of thé

support-20; for example tlie block - 30, and hav-
- ifig. pini-gripping recessés 5T &t théir forward
-ends in axial alighiient with the setting head
32. The adjacent faces of the fingéts dfe spacéd
dpart stifficieritly to permit movefmeént of the bar
35 Hetweeh: thei, but 4re spaded sufficiently close
togéther so that they mdy slidirgly éngage o6p-
bosite sides of the pihi while it i§ being pushed
‘frofi the piti-receiving positioni to- the piri-af-
figing position, thereby preventing the pin froin
fallitig from the pify féeding bar 35, The fingers
may have exteiisions 58 rearward of the pivots
Between: which is mourited & conipression spring
59 or like miedns for nerfally maintaining the
rééesses BT in ¢élosed position vhder resilient ten-
sion. 'These fingers will ehgage a pin T advanced

by’ the pin-feeding bar’ 35 and hold it in pin~

getting position, axially of thé head 82, until and
during the sticceéding- elosing moévemniént of the
jaw 20 toward the machirnie 10:

Ag the bar 35 is moved to its retracéted or pin-
rece1v1ng position (a¢ illiistratéd in full lihes in
Pig: 3y 4 pin drops from the magszine 34 upon
the pmaSupportmg face or shoulder 3T of the
par 35, This mhay be; iri part, below the nars
row giide 8% of the biock' 30, and to' hold the
lower enid- of the pin agalnst dlslodgment from
‘the shotlder, retaiiier: fiiigers 60 are provided.
These finders 60 may advantageously be inthe
form of resiliént strips of spring metal, trans-
veérsely spaced ot opposite sides of the bar 35
and suitably secured to a” thounting 61. The
fies- efids of the fingers are preferably arcuate
atid’ disposed’ on' opposite’ sides 6f the bar im-
mediately forward of the pushing edge 36 of the
bar.

The pins 1 die fed to the tubular magazine from
&: Hopper 62 suitably stibported on & standard 63
on the machine. Preferably the hopper 62 con-
sists of a receptacle having aninclined bottom
64, one edge of which merges into a semi-cir-

cular’ iiiclined trough 65 leading to the maga- !
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Zing" 34, The standard 63 supporting the hopper .

ig advantageously supported by the movable jaw
20" so that the hopper is jarred or vibrated with
edch operation of the machife, ‘The. pirig will
thils align- themselves aXizily in the trough and
Pe fed gxfally in end-to-end relation in the mag-
a’z‘ine ] ‘

Iri operation the stud shanks gre fed to the
workholder in any suitable manner, as for ex-
ample by successively positioning them manually
in the workholder {1 while partially assembled
in the cowling sheet, as illustrated in Fig. 1.
The:stud shanks are positioned in the workholder
recess 12 with the pilot pin 14 engaging in the
aperture 6 of the stud shank. This properly
positions the stud with its aperture 6 to receive
the pin T fed by the pin-setting mechanism.

A pin 17 is held by the pin-gripping jaws 55 at
the pin-affixing position having been fed there-~
to during the previous upstroke of the jaw 20.
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‘Ag pressure Is applied t6 the rdam 25 of the prici=
mgtic squeezer to. move the jaw 20 toward the
workholdetr H1, the pin 7 suppofted in the pin-af-
fixing position is préssed into the aligned opening
& of the stud shank { by the presser héad 32. The
moVement of the head 32 toward the workholder
It is controlled by the adjustable stop 24 so a$
to position the pin T centrally of the stud shank,
during . which action the pilot pin 4 is pushed
out of the aperture § against the tension of lever
I8 @nd spring {6.

In the completely depressed or closed posﬂuon
of the upper or movable jaw 28 the notch 46 of
actuator 42 has become engaged by latch 48.

‘During upward or opening movement of the jaw

20 the latch 48 remains locked in notch 46 of
lever 42, rocking lever 42 about its pivot 43 t6
cause it to be moved to the dotted lirié positién
shown in Fig. 3, and movirig the pih-feeding bar
35 outwardly toward the head 32 to move of

‘transfer a pin T from the pin-receiving position

below the magazine 34 to the pin-affixing posi=
tion under the head 32, when the pin is héld-by
the opposed fingers 55 ready to be pressed into
an aperture of a stud shank oh the next succeed-
ing pressing operation of the machine.

The invention provides g novél machine whiéh
will quickly and econiomically insert ¢éross ping in
fastenet studs and the like while positioning them
accurately therein so that equal lengths of the
pin will project beyond opposite sides of the
stud shank.

The invention is not to be réstricted to the pa¥=
tictilar details of the mechanism shown and
deseribed as the scéope of the invention is best
defified by the appended claims.

I claim:

1. A pin-inserting machine for positioning an
elongated pin in g transverse aperture of a shank
comprising a- fixed workholder provided with &
recess for receiving and positioning a shank and
a depressible pin in said recess for engagement iy
the transverse aperture of such a shank and
aligning said aperture of said shank in a 'prede—’
fermined position, a pin presser member movable
toward and away from said workholder, power
means for moving said pin presser member réela-
tive to said workholder, opposed levers mournted
on said présser memnber provided with opposéd
substantially parallel faces and opposed grooves
in said faces adjacent one end providiig & pin-
affixing position in axial alignmeiit With said dé-
pressible’ pin in said workholder, spring means
for urging said faces toward éach other, opposed’
spring fihgers secured to said presser inember af,
one end and having ocutwardly bowed portions 4t
the opposite end adjacent the end of said opposed

: fa.ces opposu',e sald grooves prov1d1ng a pin- re-

between said bowed portions of said fingers and
ssid opposed faces of $aid levers and provided
with an énd surface substantially parallel the
gxis of said depressible pin and a pin-supporting’
face siibstantially normal t0 said énd surfdce,
tubular means for feeding elongated pins in end-
to-end relationship to said pin-receiving position,
and means. for reciprocably moving said slide
upon the movement of said pin presser member
from said workholder so that said end of said
slide may be caused to move from said pin-re-
ceiving position to said pin-affixing position and
back, whereby upon the movement of said pin
presser member away from said workholder an
elongated pin supported at said pin-receiving
position by said pin-supporting face and said




2,522,002

7
bowed portions of said fingers is pushed by said
end surface from said bowed portions in opposi-
tion to frictional pressure from said opposed
lever faces to said pin-affixing position for en-
gagement in said grooves whereupon said end
surface returns to said pin-receiving position
where another pin drops into position to be sup-
ported by said bowed portions and said pin-sup-
porting face.

2. A pin-inserting machine for positioning an
elongated pin in a transverse aperture of g shank
comprising relative movable workholder and pin-
presser members, power means for moving said
workholder and pin-presser members relatively
toward and away from each other, said work-
holder member having a workholder provided
with a recess for receiving and positioning a
shank and a depressible pin in said recess for
engagement in the transverse aperture of such
a shank and aligning said aperture of said shank
in a predetermined position, a pair of opposed
spring operated levers mounted on said pin-
DPresser member, each of said levers having a
face disposed in opposed substantially parallel
relation to the corresponding face of the other
lever, each of said faces having a groove at one
end in opposition to the groove of the other face,
said grooves providing a pin-afiixing position in
axial alignment with said depressible pin, op-
posed spring fingers with one end secured to said
pin-presser member and having opposed out-
wardly bowed portions at the opposite end adja-
cent the end of said faces opposite said grooves
providing a pin-receiving position with an axis

substantially parallel the axis of said depressible -

pin, tubular means for feeding elongated pins in
end-to-end relationship to said pin-receiving po-
sition, & pin-feed bar mounted for sliding move-
ment along a path between the outwardly bowed
portions of said fingers and the opposed faces of
said levers, said bar having an end surface sub-
stantially parallel the axis of said depressible
pin and a pin-supporting face substantially nor-
mal to said end surface, and means for recip-

rocably moving said bar upon the relative move-

ment of said pin presser and workholder mem-
bers away from each other for feeding a pin from
said pin-receiving position to said pin-affixing
position and returning said bar to its initial posi-
tion. -

3. A pin-inserting machine for positioning an
elongated pin in a transverse aperture of s shank
comprising relatively movable workholder and
bin-presser members, power means for relatively
moving said members toward and away fro:
each other, said workholder member having a
shank-receiving recess and a depressible pin in
said recess for engagement in the transverse
aperture of such a shank and aligning said aper-
ture in a predetermined position, g pin-holding
mechanism on said pin-presser member compris-
ing opposed levers having opposed substantially
parallel faces, each face provided with a groove
disposed in opposition to the groove of the other
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face, said grooves providing a pin-dffixing posis
tion for holding a pin axial alisnment with said
depressible pin, means for feeding elongated pins
in end-to-end relationship to a pin-receiving po-
sition on said pin-presser member, a pin-feed
bar provided with an end surface for engage-
ment with a longitudinal side of a pin and a
face normal to said surface for supporting an
end of such a pin and adapted and arranged for
engaging a pin at sald pin-receiving position
and feeding it to said pin-affixing position, and
means for reciprocably moving said bar upon the
relative movement of said workhold and pin-
presser members from each other for feeding a
bin from said pin-receiving position to said pin-
affixing position and returning said bar to its
initial position.

4. A pin-inserting machine for positioning an
elongated pin in a transverse aperture of a shank
comprising a fixed workholder provided with a
recess for receiving and positioning g shank and
a depressible pin in said recess for engagement
in the transverse aperture of such s shank and
aligning said aperture of said shank in a prede-
termined position, a pin-presser member movable
toward and away from said workholder, power
means for moving said pin-presser member rela-
tive to said workholder, opposed levers mounted
on said presser member provided with opposed
substantially parallel faces and opposed grooves
in said faces adjacent one end providing a pin-
affixing position in axial alignment with said
depressible pin in said workholder, means for
feeding elongated pins in end-to-end relation-

. ship to a pin-receiving position on said pin-

presser member, a pin feed bar provided with an
end surface for engagement with the longitudi-
nal side of a pin and a face normal to said sur-
face for supporting an end of such a pin and
adapted and arranged for engaging g pin at said
pin-receiving position and feeding it to said pin-
affixing - position, and means for reciprocably
moving said bar upon the relative movement of
said workholder and pin-presser members away
from. each other for feeding a pin from said
pin-receiving position to said pin-affixing posi-
tion and returning said bar to its initial position.
EUGENE D. CHISAM.
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