Oct. 21, 1947,

TN

M. E. FERNALD

2,429,263

NAIL CHUCK FOR NAILING MACHINES -

Filed Aug. 23, 1944

7R

2 Sheets-Sheet 1

14

Inventor
» Mark E Fernald




Oct. 21, 1947, M. E. FERNALD - 2,429,263
’ ,NA;L CHUCK FOR NAILING MACHINES

2 Sheets-Sheet 2

22 | %0
u
Lso
J !
|
|
i ‘ (] ( ey
| = 54
gl qi :
26 . ,
28+ 7 26T
R E% ) , 30
AT RANS ATy
% U 7 scficess
\ 5 / 24227

7
. i L ' ZZSE Ty

J - Inventor
72 Mark E Fernald -

u EBﬁ §15 Az‘tomey




Patented Oct. 21, 1947

2,429,263

UNITED STATES PATENT OFFICE

- NAIL CHUCK FOR NAILING MACHINES

Mark E. Fernald, Beverly, Mass., assignor to
United Shoe Machinery Corporation, Fleming-
ton, N. J., a corporation of New Jersey

Application August 23, 1944, Serial No. 550,703

1

This invention relates to improvements in fas-
tening inserting machines and -is particularly
concerned with so-called loose nailing machines
adapted to insert chisel-pointed nails into work
parts, such as parts of shoes, :

In the manufacture of certain shoes it is cus~
tomary to attach the outsole to the shoe bottom,
at-least in part, or to attach a heel base to the
heel seat portion of the outsole by means of chisel
pointed nails inserted by a machine of the above-
mentioned type. Chisel-pointed nails are pre-
ferred by shoe manuftacturers for these operations
because they are easy to manufacture and hence
they are cheaper than other nails suitable for the
same purpose. However, a chisel-pointed nail can
be satisfactorily clinched only in the direction at
right angles to the broad sides of its point and,
accordingly, if a chisel-pointed nail, prior to its
insertion, is not properly oriented angularly about
its longitudinal axis, there is no accurate control
over the direction of its clinch. I.oose nailing
machines usually have a work supporting horn
provided with a concave nail clinching face or
anvil designed to clinch the nails in 3 Predeter-
mined direction, usually in the line of nail inser-
tion and in a direction opposite to the-direction
of feed of the work. Thus, it may happen that a
chisel-pointed. nail, if not oriented properly, is
crippled or bent in corkscrew fashion or is de-
flected laterally of the line of feed by the anvil
with the danger that the nail point may emerge
from the edge face of the outsole or the side face
of the heel bage. ‘

It is, therefore, an object of the present inven-
tion to provide an improved mechanism adapted
for use in connection with machines of the above-
mentioned type, the mechanism serving to orient
chisel-pointed. nails about their longitudinal axes
beifore they are driven so as to obtain full control
over the direction of the clinch of the nails,

To this end and in accordance with an impor-
tant feature of the invention, the illustrated fas-
tening inserting machine is provided with najl
orienting mechanism associated with the nail
receiving throat commonly used in machines of
this type, and adapted to turn each fastening
about its longitudinal axis, if necessary, so that
the fastening will be held in the throat in a pre-
determined position angularly about its longitu-
dinal axis and will be inserted into the work parts
by the driver while maintaining this predeter-
mined position. Thus. full control over the direc-
tion of the clinch of the inserted nail is obtained,
As lustrated, the throat is provided with g nail
guiding quill having a tapered lower end which
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is formed by four spring jaws. The spring jaws
are normally so located with relation to each
other that two opposite jaws are in contact with
each other at their lower edges and that the other
two opposite jaws are in engagement with the
side-faces or edges of the contacting jaws. As a
result of this arrangement, chisel-pointed nails
which are dropped promiscuously into the throat
are oriented by the quill angularly about their

-longitudinal axes so that the broad sides of the

nail points, in the direction of which the clinch
will be made, will be inserted into the work parts
facing the line of feed. :

These and other features of the invention: will
now be described in detail in connection with the
appended drawings and will be pointed out in
the claims. -

In the drawings, . . -

Fig. 1 is a front view of a part of the head of
a loose nailing machine embodying the present
invention; - .

Figs. 2, 3 and 4 are sectional views of the throat
of the illustrated machine and associated mech-
anism showing the successive stages of the orien-
tation of a chisel-pointed nail and its insertion
into the work parts;

Fig. 5 is an enlarged view of a chisel-pointed
nail; .

Fig. 6 is-an enlarged view of g, quill constructed
in accordance with the invention; and

Fig. 7 is a view similar to Fig. 6 with a chisel-
pointed nail passing through the quill.

The invention is illustrated as embodied in a
fastening inserting machine of the loose nailing
type such as is disclosed in United States Letters
Patent No. 1,030,775, granted on June 25, 1912,
on-.an application filed in the name of George
Goddu. Only such features of the general organ-
ization of the machine as it is necessary to refer
to for an understanding of the invention will be
described herein in detail,

The illustrated machine comprises a column
10 (Fig. 1) which carries a head (2 supporting
the operating instrumentalities and their driving

5 mechanisms and which also carries a work sup-

porting horn 4, In the illustrated example the
work comprises a shoe shown in section in Figs. 2,
3 and 4 and being composed of an outsole o; an
upper z, a lining I and an insole i to be secured
together by a nail inserted therethrough and
clinched against a special clinching face provided
in the tip of the horn 4.

For actuating the operating instrumentalities
of the machine a cam shaft 18 (Fig. 1) is mount-
ed.in suitable bearings in the head 12. The prin-
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cipal operating instrumentalities comprise an awl
18, a driver 20, a raceway 22, a nail separator 24
and a nail receiving throat 26. In the operation
of the machine through one cycle, the awl is
first caused to pierce the work and then is moved
laterally in the machine in the direction of feed
while in piercing engagement with the work to
impart a feed movement to the work. ‘

After the work has been fed g distance suffi-
cient for the awl hole in the work to be locat-
ed in register with the vertical movement of the
driver 28, the awl is withdrawn from the work
and returned to its initial position. While the
aw! pierces and feeds the work the separator 24
and throat 26 are in a retracted position so as
not to interfere with the feeding of the work
and the lateral motion of the awl. Thereupon
the separator and the throat are advanced into
their forward operating position during which
movement the separator separates the lower-
most nail in the raceway 22. ' This nail is dropped
into the throat 26 and held therein to be engaged
by the descending driver which is caused to move
through the throat.and to insert the nail held
therein into the awl hole previously made in the
work. As stated the point of the:nail is clinched
against the tip-of the horn {4, .~ :

-~ Por ‘the purpose of moving the separator 24
and the throat 2§ forwardly and rearwardly in
the machine, they are both mounted on a slide
28 which is operated by suifable lever mecha-
nism: (not shown) actuated from the cam shaft
{6 in time relation to the movements of the
other operating instrumentalities. The machine
is_also provided with a work abutment 30 Dbe-~
tween which and the upper end.of the horn 14
the work parts are clamped prior to a nail in-
serting operation.

Considering briefly the awl mechanism it will
e noted that the awl 18 is secured to a-verdi-
cally movable awl bar §2 which is mounted in.an
awl frame 34 arranged for horizontal sliding
movement in the direction of feed. The awl
frame is provided with a dovetailed guide 38
movable in a guideway provided in a bracket 38
bolted to the head {12 of the machine. For mov-
ing: the awl frame 34 horizontally in the direc-
tion of work feed so as to impart a work feed-
ihg movement to the awl; it is-pivoially secured
to o feed lever 49 the fulcrum of which is ad-
justable so that the extent of feed movement
imparted to the work may be adjusted. The feed
lever 80 carries a follower (not shown) engaged
in g cam groove 42 provided in the rear face of
a disc. 44 secured to the forward end of the cam
shaft. 16, -~ - o

To. reciprocate the awl 18 vertically the awl

bar- 32 is provided with a rack which is engaged
by a-gear segment 46 provided on a lever (not
shown). The lever is rocked about a fixed ful-
crum and to this end engages by means of a cam
follower (nct shown) a cam groove provided in
a barrel cam 88 secured to the cam shaft 6.
. The driver 28 is vertically movable in a driver
guide 50 mounted in the machine head and is se-
cured to a vertically reciprocated driver bar $2'ac-
tuated by rack and lever mechanism. (not shown)
which mechanism is driven by another cam
groove provided in the barrel cam 48.

The illustrated machine is particularly adapt-
ed to- insert chisel-pointed nails n. Such a nail
is illustrated in Fig. 5. As will be noted, its
point has two opposite broad sides and two op-
posite narrow sides. When being driven and
clinched. the clinch takes place at. one or .the

10

4

other of the broad sides of the nail. As illus-
trated in Figs. 2, 8 and 4, the nails n are alined
in the raceway 22 promiscuously in regard to
their orientation angularly about their longi-
tudinal axes. Thus when the separator 24 sepa-
rates the lowermost nail in the raceway and per-
mits the nail to drop into the throat 26, there is
no guarantee as to the angular position of the
nail about its longitudinal axis. It is however of
vital importance that the nail be oriented ax-

. ially to assume a predetermined position since,
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as explained, the nail is clinched only at the
broad sides of its point. In order to orient the
nails when they are being delivered to the throat
26 so as to obtain a full control over the direc-
tion of clinch, the throat has inserted in it 2
quill 54 which comprises a main body in the
form of a right prism and a tapered lower end
formed by four separately movable spring jaws
of which two opposite jaws are in contact with
each other and the other two opposite jaws en-
gage: the side faces or side edges of the con-
tacting jaws. Thus, it may be said that the
jaws are asymmetrically arranged. The nail,
when being dropped into the quill 54, is so ori-
ented by the quill that the broad sides of its
point face the contacting jaws 556 of the quill
54, the nail being held in that position. Ac-
cordingly, the quill is so mounted in the throat
28. that the contacting jaws 56 face the line
of feed. Thus, full assurance is given that the
nail, when being driven and clinched, will be
clinched in the line of feed. The driving of a
chisel-pointed nail out of the quill 54 in proper
position - is illustrated in Fig. 7. It is under-
stood that when the head of the nail and the
driver pass through the passage provided by the
jaws of the quill the jaws will yield apart.

Referring to Figs. 2, 3 and 4, it will be noted
that the lowermost nail in the raceway 22 is ar-
ranged with the narrow sides of its point facing
the line of feed indicated by arrows, the follow-
ing nail is in a position in which the broad sides
of its point face the line of feed and the third
nail is in an in-between angular position. Re-
gardless of the various positions angularly of
their longitudinal axes the nails may assume in
the raceway 22, each nail, when being dropped
into the throat, if it is not already properly ori~
ented, will be turned by the quill 54 about its
longitudinal axis ag scon as the nail point en-
gages the jaws 86. Assuming that the lowermost
nail in the raceway 22 is being dropped into the
quill 54 and, as -explained, is to be rotated 90°
about its longitudinal axis in order to be properly
oriented, its point will engage the contacting quill
jaws 56 about midway of their heightwise extent.
Sinee there is some play between the nail head
and the nail passage in the main body of the
quil] 54, the nail apparently will tilt and strike
with its head against one side of the nail passage
in the quill, resulting in a jarring of the nail.
Thus the nail point will be jarred and, due to
the cam action of the contacting jaws 56 the
nail will be rotated about its longitudinal axis
so that it can slide down the nail guiding passage
provided by the jaws 58 of the quill until the
lower end of the nail is about flush with the lower
ends of the jaws 56, In this position the broad
sides of the nail point face the contacting jaws of
the quill which in turn face the line of feed.

In view of the particular arrangement of the
jaws 58 the nail passage provided between them
corresponds substantially to the chisel-pointed
end of the nail.
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The operation of the above-described machine
is apparent from the foregoing description but
may be briefly summarized as follows. After the
awl I8 has been caused to pierce the work and
to impart g feeding movement thereto, it is with-
drawn from the work and returned to initial po-
sition.- The slide 28 carrying the throat 26 and
the nail separator 24 is moved into its forward
Position thereby positioning the throat in the line
of drive and causing the separator 24 to separate

the lowermost nail in the raceway. The nail is

dropped into the quill and oriented axially, if
necessary, and then inserted by the descending
driver into the work which is held clampeqd be-
tween the abutment 30 and the tip of the horn
14, the nail entering the work through the pre-
viously made awl hole. The point of the nail is
clinched in the line of feed as g, result of the ori-
enting of the nail by the quill, the clinched nail
point extending opposite to the direction of feed,
due to the particular configuration of the clinch-
ing face provided in the tip of the horn (4.
Thereafter the driver 28 ig withdrawn to its up-
permost position and the throat 26 and the sep-
arator 24 are retracted as a result of a rearward
movement of the slide 28 in readiness for the awl
18 again to pierce the work and to impart g feed
movement thereto,

Having described my invention, what T claim as
hew and desire to secure by Letters Patent of the
United Statesis:

1. In a fastening inserting machine, g fasten-
ing receiving throat to which a fastening to be
inserteqd ig delivered, and a fastening rotating
member associated with said throat, said member
comprising a plurality of -asymmetrically ar-
ranged jaws adapted to engage the fastening as

10

15

20

25

30

35

6
it 1s delivered and to orient it about its longitudi-
nal axis into a predetermined position angularly
Wwith respect to said axis.

2. In a fastening inserting machine, a fasten-
ing receiving throat to which a fastening to be
inserted is delivered, and a quill in the throat, the
quill comprising a, plurality of asymmetrically ar-
ranged yieldable jaws adapted to rotate fasten-
ings successively presented thereto about their -
longitudinal axes so as to locate each fastening
in the throat in the same bredetermined angular
bosition relatively to its longitudinal axis,

3. A nail box or quill adapted for use in a ma-
chine for inserting chisel-pointed nails, the quill
being provided with four nail rotating spring
jaws of which normally two opposite jaws are in
contact with each other and the two other oppo-
site jaws are in engagement with the side edges
of the contacting jaws.

MARK E. FERNALD.
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