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TREADLE MECHANISM

Appliéétion filed February 10, 1930. Serial Fo. 427,218..

'This invention relates to treadle mechanism
of the type disclosed in United States Letters
Patent No. 1,649,253, granted November 15,
1927, on an application filed in the name of
- H. A. Rising, for machines in which it is
desired to clamp a work piece in position
to be operated upon, or to establish an in-
itial relation between a work piece and a tool

by consecutive movements of different char-
.. acter. One important field of application of

the invention is in connection with a sole
rounding machine wherein a sole is engaged
Ly a movable clamping member and held in
position for presentation to the action of a
5 rounding knife and for purposes of illus-
tration the invention will be disclosed in this
connection.

The efficient operation of sole rounding
machines requires a clamping action upon

" the sole of considerable intensity. Where a

treadle is utilized for this purpose, it is de-
sirable to provide for an initial movement of
its work end at high speed and low mechan-
ical advantage and a final movement at low

v speed and high mechanical advantage. In

view of the foregoing, my invention also con-
templates improvements in treadle mecha-
nism, of the type disclosed in copending ap-
plication Serial No. 412,426, filed December
w7, 1929, in the name of H. A. Rising, em-
ploying a single operating lever arranged for
movement first about a primary fulerum lo-
cated to give a low ratio of power arm to work
arm, and then about a secondary fulerum lo-
¢ cated to give a high ratio of power arm to
work arm. In this way the total stroke of
the treadle may be cut down in length, and
this is desirable both from the standpoint of
the operator and because it facilitates com-
pactness of design.

One ‘object of the present invention is to
provide improved mechanism for bringing
about the change of fulcrums referred to
above when the initial movement of the parts
is terminated by the engagement of the
clamping member with the work. To this
end, the illustrated embodiment of the in-
vention comprises a lever having a primary
fulerum mounted for movement about a fixed
i axis outside the lever, a secondary fulerum

mounted for movement about another fixed
axis and means constructed and arranged
to lock said secondary fulcrum in stationary
position when said primary fulerum is moved.
Thus, the primary fulcrum is arranged to sup-
port the treadle lever during its initial move-
ment and then to inove with the treadle in its
final movement, while a secondary fulcrum is
arranged to support the treadle lever during
its final movement and to move freely dur-
ing the initial movement of the lever.
Preferably, and in accordance with an-
other feature of the invention, the secondary

fulerum is locked in operative position by

means of a train of mechanism interposed
between the two fulerum members and in-
cluding a pawl ratchet the operation of which
is controlled by the movement of the pri-
mary-fulerum member.

My invention also includes within its scope
novel mechanism for causing the pawl to
engage and disengage the ratchet, whereby
the secondary fulerwm is locked promptly and
effectively without appreciable lost motion
when the initial movement of the treadle is
terminated, and as readily unlocked without
delay and without requiring any attention
on the part of the operator, when, in the re-
turn movement. of the treadle, it is desired
to shift back to the primary fulerum.

Another feature of the invention consists
in means for limiting the pressure which may
be exerted by the operater upon the treadle
lever when the latter is moving about its sec-
ondary fulerum. Under these circumstances,
the power arm of the lever is so long that
without safeguards. a heavy operator might
carelessly exceed the pressure required for
proper operation of the mechanism and dam-
age its parts. This is prevented, as herein
shown, by providing the treadle-lever with

a foot pad arranged to yield at a predeter-

mined pressure and permit depression to the
flocr without further movement of the
treadle. R

These and -other features of the invention
will be best understood and appreciated from
the following description of a preferred em-

bodiment thereof, selected for purposes of il-
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lustration and shown in the accompanying
drawings, in which .
Fig. 115 a view of the mechanism in side

elevation, with portions broken away;

(=]
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Fig. 2 is a plan view;

Fig. 8 isa view in perspective of the ratchet
mechanism and associated parts; and

Fig. 4 is a sectional view on the line 4—4
of Fig. 1. ,
.. The treadle mechanism is shown as mount-
ed upon a base casting 10 having at its for-
ward end opposed upstanding members 12
in each of which is mounted an inwardiy-
projecting journal pin 14 held in place by a
A forked lever 16 is mounted to
swing between the members 12 upon the jour-
nal pins 14. The two branches of the lever

are connected by an overhead web ¥7-and their-

inner faces are finished to form guides for
the treadle lever 18. The treadielever com-
prises a straight integral bar havinga socket

at its work end to receive the lower end of a

vertical treadle rod 20 by which the clamp of
a rounding machine may be operated, and at

5 its rear end a pivotally mounted foot pad 22.

The foot pad 22 is yieldingly connected
to the treadle lever in such a manner as to
Hmit the pressure which may be exerted upon
it by the operator and also to permit a full
stroks to the floor in each depression of the
treadle. For this purpose, the rear end of
the lever 18 is forked to receive a journal pin
94 upon which the foot pad 22 is mounted.
The foot pad extends upwardly above the
journal pin 24, where it 1s forked o receive
a transverse pin 29 upon which. swivels the
eye of arod 28. The rod 28 projects forward-
ly through an oversize bore in an ear 26 pro-
jecting upwardly from the lever 18. A com-

pression spring 30 encircles the forward end’

of the rod 28 and is held under adjustable

s

tension by nuts 32 threaded upon the end of
the rod 28. The initial position of the foot
pad 22 is determined and forward movement
of the rod 28 limited by the engagement ofa
collar upon the rod with the face of the ear
96. The nuts 32 may be set, for example, to
compress- the spring 30 so that it will not
yield until the operator has exerted a pres-

3 sure of 150 pounds, whereupon the spring 30

compresses, allowing the foot pad to swing
about the axis of the pin 24 without further
movement of the lever 18 and without sub-
jecting it to a substantially increased pres-
sure. :

" The primary fulcrum member-for the trea-

_ dle lever is arranged to support the lever by

contact with its under face at a point near
the power end of the lever. The casting 10

+ 1s provided with a boss 86 in which is formed

a transverse bore in which is mounted a hori-
zontal shaft 88. A cylindrical hub 42 is
mounted to turn upon the shaft 38 and pro-

vided with an upstanding arm 40 at its outer
end and an upstanding arm 44 at its inner
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end. The arm 44 carries a transverse stud 46
upon which is mounted a roller 48. The in-
ner end of the shaft 38 is extended beyond the
arm 44 and surrounded by a sleeve 50 upon
which is arranged a torsion spring 52. One
end of the torsion spring extends under the
stud 46 while the other end of the spring en-
gages an outwardly-extending arm 54 formed
mtegral. with the casting 10. The spring is
so wound as to tend always to swing the arm
44 and its connected parts in a clockwise di-
rection (Fig. 1). The normal position of
these parts 1s adjustably determined by a set
screw 58 which is arranged to bear against
and which is threaded into an arm 56 which
projects forwardly from the hub 42. It will
be seen, therefore, that the primary fulcrum
member is at all times maintained in an ini-
tial position determined by the set screw 58,1in
contact with the under side of the lever 18,
and free to swing in a counter clockwise di-
rection against the tension of the torsion
spring 52-when the treadle is subjected to suf-
ficient pressure to overcome the resistance of
this spring. : :

The secondary fulerum member of the le-
ver 18 includes the forked lever 16 already
mentioned. This is pivotally connected to
the lever 18 near the work end of the latter,
by a-connecting pin 60.  The lever 16 extends
rearwardly beyond the axis of its journal pin
14, where 1t is provided with a gear segment

62, The segment 62 is arranged to mesh with

a pinion 64 formed integrally with a stem 66
which is mounted in bearings in a bracket 68
extending upwardly from the base casting 10.
The stem 6 is shouldered to receive the hub
71 ofaratchet disk 70. Thehub of the ratchet
disk is fastened to the stem 66 by a key 72, as
shown in Fig. 4, so that the pinion 64 and the
ratchet disk 70 turn as one piece about the axis
of the stem 66. The gear segment 62 is pro-
vided with astud 63 which is arranged to con-
tact with a stationary abutment 65 on the
bracket 68 and so lim:t the movement of the
rocker lever 16in a counter clockwise direc-
tion about the- axis of its journal pins 14.
‘The stud 63 and its cooperating abutment,
therefore, prevent sufficient: angular move-
ment of the rocker lever 16 to carry the gear
segment 62 -out of mesh with the pinion 64
and thus prevent the possibility of disturb-
ing% the timing of this gearing.

t will be apparent that if the rocker lever
16 is locked in position it will act as a sec-
ondary fulerum for the lever 18, which will
then move about the axis of the connecting
pin 60.. The mechanism herein shown in-
cludes means for-locking the ratchet disk 70
whenever the initial movement of the lever

18 is arrested by encountering increased re-

sistance through the rod 20, as when the
clamps make preliminary engagement with
the ' sole presented-to the rounding machine.
To this end, a pawl 80 is mounted upon a sta-
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tionary portion of the bracket 68 upon a stud

82 and is normally urged toward the ratchet.

disk by a spring which engages its tail. " A sec-
ond pawl 84 is mounted upon a stud 86 pro-
jecting from a portion of the base casting and
arranged to act upon the lower side of the
ratchet disk. The two pawls 80 and 84 are
set. circumferentially half a-tooth apart so
that lost motion in the mechanism is reduced
to this extent.

The pawls 80 and 84 are nounally main-
tained in an inoperative position out of con-
tact with the ratchet disk by a cylindrical
cage or mask 74 having a hub 76 mounted to
furn upon the hub 71 of the ratchet disk. The
mask 74 is connected to the arm 40 of the pri-
mary fulecrum member by means of a curved
link 90 pivotally secured by a stud 88 to the
face of the mask at one end and at its other

' end adjustably connected to a circumferen-

tial slot in the upper end of thé arm 40 by
means of a stud 92. The mask 74 is provided
with two openings, one adjacent to each of the
pawls 80 and 84, and is normally maintained
in position to hold the pawls away from the
ratchet disk, as already explained, and w1th
the end of cach pawl adjacent to one of its
openings, as shown in Fig. 1. The initial po-
sition of the mask is posﬂ:lvely determined
by the engagement of a lug 91 projecting from
the end of the link 90 with a fixed abutment 93
projecting from the upstanding wall of the
base casting. It will be apparent also that
the torsion spring 52 which acts to swing the
primary fulerum member will always veturn
the mask to its predetermined initial posi-
tion. The lower end of the link 90 may be
adjustably connected to the slot in the arm 40
$0 as to insure movement of the mask without
lost motion when the arm 40 is moved. '
It will be noted that the treadle 18 extends
in a straight line from the axis of its second-
ary fulc1um, past the axis of its primary ful-
crum and to its point of .connection with the
foot pad, so that there is no tendency to twist
or cramp in -operation. " This desirable fea-
ture of construction-is secured by arranging
the locking mechanism, including the ratchet
disk and gearing, in offset relation at one
side of the path of movement of the lever.-
Where the treadle mechanism of my inven-
tion is used in connection with a rounding
machine, it will be understood that a clamp-
ing member is connected to the treadle rod

> 20 and that during the initial movement of

the treadle while 1t is moving upon its pri-
mary fulcrum member with a ratio of sub-
stantially 1 to 8; the clamp is moved rapidly
into initial contact with a sole positioned
on the work table of the machine. During
the initial movement of the treadle lever, the
lever 16 which counstitutes the rocking second-
ary fulcrum member tuins freely on the axis
of its journal pin.14 and. the gear segment
62 spins the pinion 64 and the connected

ratchet disk. When the clamping. member
encounters the sole, the increased resistance
temporarily arrests the upward movement of

the treadle rod 20, so that continued depres--

sion of the treadle lever causes the primary
tulcrum member to rock in a counter clock-
wise direction against the tension of the

'3
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spring 52. This “movement of the primary

fulerum member is tr ansmitted through the
link 90 to the mask 74 which is rotated in a
counter clockwise direction sufficiently to per-
mit the pawls 80 and 84 to engage the ratchet
disk 70 and lock it against-further movement.
The pinion 64 is, of course, locked with the
ratchet disk and consequently, the rocking
secondary fulcrum member 16 is held in a sta-
tionary position so that the connecting:pin

60 becomes the axis about which the treadle'

lever moves. Continued depression of the
treadle thereafter swings it about its second-

ary fulerum at a vatio of approximately 8

t6 1 and forces the clamping member against
the sole with a powerful pressure ¢ and holds
it irmly in place.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:

1. Treadle mechanism comprising a lever
having a primary fulecrum mounted for
movement about a fixed axis outside the lever,
a secondary fulerum mounted for movement
about another fixed axis, and means con-
structed and arranged to lock said secondary
fulcrum in stationar y position when said pri-
mary fulecrum is moved.

2. Treadle mechanism comprising a lever,
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movable primary and secondary fulcrum

members for said lever, and « train of mech-
anism interposed bétween said fulerum mem-
bers -including locking mechanism con-
structed and arranged to lock said Qecondary
fulerum member in a stationary position
when the primary fulcrum member is moved.

3. Treadle mechanism comprising a lever,
movable primary and secondary fulerum
members mounted adjacent thereto and con-
nected by a train of mechamsm including a
lock, the movement of the primary fulerum
member acting through said train to render
the lock effective to hold the secondary: ful-
crum member stationary.

4. Treadle mechanism comprising a lever,a
yieldingly supported primary fulcrum mem-
ber adjacent to the power end of the lever,
a secondary fulcrunt memberlocated adjacent
to the work end of the lever, said fulerum
members being connected by a train of mech-
anism 1nclud1no a lock arranged to. be ren-
dered effective by the movement of the pri-
mary. fulerum member to hold the secondary
fulerum. member stationary.

5. Treadle mechanism comprising a lever,
a yieldingly supported primary fulcrum

105
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member adjacent to the power end of the .

lever, and a secondary fulcrum member lo-
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‘cated adjacent.to the work end of the lever,

said fulcrum members being connected: by a
train of mechanism including a ratchet disk,
a pawl for locking said disk, a mask for
rendering said pawl inoperative, and con-
nections between said primary fulcrum mem-
ber and the mask for controlling the position
of the latter.

6. Treadle mechanism comprising a lever,
a primary fulcrum member mounted for
movement at the conclusion of the initial
movernent of the treadle, a secondary fulerum
member connected to the lever and freely
moved thereby in its initial movement, and
locking mechanism associated with said ful-
crum members and arranged to be rendered
operative to lock said secondary fulecrum

‘member in stationary position- during. the

final movement of the lever. ,
7. Treadle mechanism comprising a lever,

a primary fulerum member arranged to-sup--

port said lever yieldingly at a point adjacent
to its power end, a rocking secondary ful-
crum member connected at one end to said
lever at a point adjacent to the work end of
the lever and having a gear segment at its
other end, and means actuated b} the move-
ment of said- primary fulerum member for
locking said gear segment to. hold said sec-
ondary fulerum. member stationary.

8. Treadle mechanism including a lever,
a primary fulcrum member arranged yield-
ingly to support said lever, a rockmg second-
ary fulcrum member connected -at one end
to a point on said lever and having a gear
segment at its other end, a pinion meshmg
Wlth said segment, a ratchet disk fast to the
pinion, p‘mwls for 1ock1ng said ratchet disk
and a mask for controlling the operation of
the pawls operated by sald prlmary fulerum
member.

9. Treadle meehanlsm comprising a lever
mounted for initial movement upon a primary

fulerum, means for guiding the work end of

the lever in an arc havmcr a center other than
that of said primary fulcrum, and means for

~ establishing a secondary fulecrum for the le-

50

ver in sald arc when its work end encounters
increased resistance.
10. Treadle mechanism comprising a lever,

a -yielding primary fulcrum . located near

~ the power end thereof, a link member mount-

&5
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65

ed to swing about a fized axis and being con-
nected to said lever near its work end, and
means connecting said fulecrum and link for
holding said hnk member stationary when
resistance is encountered by - the. treadle,
whereby the link may serve as a Secondary
fulerum for the lever.

11. Treadle mechanism comprising a lever,
a primary fulcrum member for yieldingly
supporting: said lever, means for adjustably
determining the normal position of said ful-

Serum membex_ a secondary fulcrum member

for the lever fi;eEly_ movable while the lever

1,858,495

moves upon. said. primary fulcrum member,
and. conneetions between said fulerum mem-
bers -for locking said secondary fulcrum
member.

12. Treadle mechanism comprising a lever,
primary - and secondary fulcrum members
therefor, and an interposed train of mech-
anismincluding a ratchet disk and pawl effec-
tive to lock said secondary. fulcrum member,
a magk for holding said pawl initially in
inoperative posmon and adjustable connect-
ing mechanism interposed between said pri-
mary fulerum member and said mask for
controlling the position of the latter.

18. Treadle mechanism comprising a lever,
primary and secondary fulcrum members as-
sociated therewith, and a train of mechanism
interposed between said fulcrum members in-
cluding -a ratchet. disk and pawl effective
to-lock said secondary fulecrum member, a
mask movable to retract or release said pawl
controlled in- its movement by said primary
fulcrum member, and means for positively
determining the initial position of the mask.

14. Treadle mechanism comprising a lever,
a rocker member connected thereto and hav-
ing a gear segment thereon, a pinion mesh-
ing -with the segment, a primary fulerum
member movable at the conclusion of the ini-
tial movement of the treadle, a connecting
train of mechanism operated by said primary
fulerum member to lock said rocker member,
and means for limiting the movement of said
rocker member independently of said con-
necting train.

15. Treadle mechanism comprising a lever,
primary and secondary fulcrum members as-
sociated with said lever, one of said mem-

bershaving a gear segment movable in a path-
Jocated at one side of the lever, a ratchet disk

operated by said segment, a pawl cooperat-
ing with said ratchet disk to lock said sec-
ondary fulerum member, and means for con-
trolling the pawl operated by said primary
fulerum member.

16. Treadle mechanism compmsmg a lever,
a primary fulcrum member located near the
power end of the lever and movable with the
lever in its final movement, a secondary ful-
crum member located near the work end of
the lever.and movable during the initial move-
ment of the lever, a rotary member in oper-
ative relation thereto and arr anged  to be
turned during the initial movement of the
lever, and means controlled by said primary
fulerum member for arresting the turning
movement of said rotary member thereby to
lock said secondary fulcrum member.

17. Treadle mechanism comprising a lever,
a pair of fulcrum members acting upon said
lever at spaced points and movable one after
the other, and a connecting train of mecha-
nism interposed between said members and
including a lock arranged to be actuated by

70

%

80

85

95

100

105

110

115

120

125



1,858,405

one member to lock the other in a stationary
position. ‘
18. Treadle mechanism comprising a lever,
primary and secondary fulerum members op-
5 erative successively and varying the mechani-
cal advantage of the lever, and a foot pad
having a yielding connection to said lever,
whereby the pressure exerted thereon by the
operator is limited to a predetermined
10 amount. :
In testimony whereof I have signed my
name to this specification. ,
FREDERIC E. BERTRAND.
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