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1,057,908.

Application filed June 4,

To atl whom it may concern:

Be it known that I, Erastos E. Winkrey,
citizen of the United States, residing at
Lynn, in the county of Essex and State of
Massachusetts, have invented certain new
and useful Improvements in Sole-Leveling
Machines; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

The present invention relates to sole level-
ing machines and more particularly to sole
leveling machines of that class in which the
opposite sides of the sole of a shoe supported
upon a jack are acted upon by two or more
sole leveling rolls and in which a relative
movement is imparted to the jack and rolls
to cause the rolls to travel along the sole of
the shoe. ‘

The object of the present invention 1s to
improve the construction and mode of op-
eration of sole leveling machines compris-
ing leveling = -olls arranged to act upon the
opposite sides of the sole of a shoe, and more
particularly to provide such a machine in
which .the rolls can be so actuated as to
properly level the sole and give it the de-
sired shape.

A further object of the present inven-
tion is to provide a machine of the class
referred to which is adapted for operation
upon many different styles of shoes.

Further objects of the invention are to
improve and simplify the construction and
arrangement of the various parts of sole
leveling machines of the class referred to
with a view to rendering such machines
more efficient in operation and capable of
a wider range of use.

With the above objects in view, a fea-

- ture of the present invention contemplates

the provision, in a sole leveling machine
comprising a shoe supporting jack and two
rolls arranged to operate respectively on
the opposite sides of the sole of a shoe sup-
ported upon the jack, of means for varying
the inclination of the rolls during the level-
ing operation, and means for adjusting the
inclination imparted to one of the rolls
without changing the inclination imparted
to the other roll. g

Specification of Letters Patent.

Patented Apr.1,1913.

1904. Serial No. 211,118,

The present invention also contemplates
so constructing and arranging the means for

the leveling operation that a greater change
in the inclination of one roll can be made
than in the inclination of the other.

The present invention also contemplates

pendently of the other during the leveling
operation so that if desired the inclination
of one roll can be changed to any extent
regardless of any change in the inclination

The present invention also contemplates
the provision of means whereby the inclina-
tion imparted to the rolls while acting on
the shank portion of the sole can be adjusted

to the rolls while acting on the forepart, and
also means whereby the inclinations im-
parted to each roll while acting on the

pendently of the inclinations imparted to
tie other roll.

The features of invention above referred
to are preferably embodied in a machine in
which the inclinations of the rolls are varied
during the leveling operation by automati-
cally acting mechanism, as thereby the work
produced by the machine is more uniform
and also the machine can be run at a higher
rate of speed and can be operated by an un-
skilled workman. It is to be understood,
however, that, broadly considered, these fea-
tures of invention can be embodied in a ma-
chine in which the inclination of the rolls
is produced by mechanism actuated or con-
trolled by the operator. '

The provision of mechanism acting auto-
matically to vary the inclination of the rolls
during the leveling operation is believed to
be broadly new and to constitute a feature

for adjusting the rolls, above referred to,
are provided, or the means for imparting a
greater inclination to one roll than to the

ing the inclination of the rolls.

Tn addition to the features of invention
above referred to the present invention also
consists in certain devices and combinations
| of parts hereinafter described and claimed,

“varying the inclination of the rolls during’

varying the inclination of one roll inde-

of the other roll.

independently of the inclination imparted

shank and forepart can be adjusted inde-

of the invention whether or not the means

other, or the means for independently vary-
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the advantages of which will be obvious to
those skilled in the art from the following
description.

The various features of the present inven-
tion are embodied in their preferred form in
the sole leveling machine illustrated in the
accompanying - drawings in which—

Figure 1 18 a side elevation of the ma-
chine; Fig. 2 is a rear elevation with certain
parts removed, illustrating a portion of the
mechanism for varying the inclination of
the leveling rolls; Fig. 8 is a detail sec-
tional view illustrating another portion of
the mechanism for varying the inclination
of the rolls; Fig. 4 is a detail sectional view
taken on the line »—u Fig. 8, illustrating
the mechanism for varying the inclination
of the rolls shown in said figure and also
a -portion of the mechanism for vibrating
the rolls; Fig. 5 is a vertical longitudinal
section of one of the roll carrying heads;
Fig. 6 15 a detail sectional view taken on the
line y—y of Fig. 5; Fig. 7 is a detail plan
view partly in section of a portion of the
roll carrying and actuating mechanism
showing particularly the mechanism for vi-
brating the rolls, Iig. 8 is a detail view
illustrating in side elevation the jack actuat-
ing cam and a portion of the connections
between the cam and the jacks and Fig. 9
is a view in side elevation of the machine
similar to' Fig. 1, but with a portion of the
machine frame omitted to show underlying
parts.

The machine illustrated in the drawings
is similar in the construction and arrange-
ment of many of its operating parts to the
machine disclosed in applicant’s prior pat-
ent for a sole leveling machine, No. 558,548,
dated March 3, 1896, to which patent refer-
ence may be had for a complete disclosure
of the construction, arrangement and opera-
tion of the parts not hereinafter specifically
described. The machine is provided with
two jacks and with two sets of sole leveling
rolls cofperating respectively therewith.
The operation of the machine is-completely
automatic, mechanism being provided for
oscillating each jack to change the relative
longitudinal position of the jack and the
leveling rolls associated therewith, and for
varying the lateral inclination of the rolls
during the oscillating movement of the jack
to cause therolls to impart the desired shape
to the sole of the shoe. Each jack can be
connected to and disconnected from the jack
actuating mechanism, and during the opera-
tion of the machine but one jack is connect-
ed to sald mechanism at a time, so that
while one jack is being oscillated beneath
the set of leveling rolls associated there-
with, the other jack remains stationary at
the front of the machine in a position which
allows the operator to readily remove a
leveled shoe therefrom, and place another

1,057,908

shoe thereon. To adapt the machine for
operation upon both right and left shoes the
mechanism for varying the inclination of
the rolls is so constructed and arranged that
one set of rolls is actuated to give the de-
sired shape to the sole of a right shoe, and
the other set of rolls is actuafed to give a
corresponding shape to the sole of a left
shoe.

Referring to the drawings 1 indicates the
cam shaft of the machine, which is driven
and controlled by mechanism similar to that
disclosed in the patent hereinbefore referred
to. The shoe supporting jacks are indicated
at 2, and are similar in construction and ar-
rangement to the jacks illustrated in the
patent hereinbefore referved to and are con-
nected to and disconnected from the jack
actuating mechanism in the same manner.
The sole leveling rolls are indicated at 3,
theve being two rolls associated with each
jack, and arranged to act respectively upon
opposite sides of the sole of a shoe. The
rolls act upon both sides of the sole simul-
taneously so that a less number of oscilla-
tions of the jack is required to complete the
leveling operation than in the machine of
applicant’s prior patent, in which but a sin-
gle leveling roll is used and in which the
opposite sides of the sole of a shoe are
leveled successively. In the machine illus-
trated in the drawings, the jack actuating
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cam is arranged to impart the necessary os- .

cillations to a jack during a half revolution
of the cam shaft 1, and consequently means
are provided for automatically stopping the
cam shaft after each half revolution. As
illustrated these means consist of a dog 50
secured to the worm wheel 52 and arranged
to engage an arm 51 on the clutch 6perating
rod 53, as in the machine of applicant’s

prior patent, and a similar dog 54 secured to -

the worm wheel 52 diametrically opposite
the dog 50, also arranged to engage the
arm 51. ,

The jack actuating cam and a portion of
the connections between the cam and the
jacks are illustrated in Fig. 8, the connec-
tions between the cams and the jacks being
the same as in the machine of applicant’s
prior patent. As shown in this figure, the
jack actuating cam is arranged to impart to
a jack during each half of its revolution,
first, a comparatively long inward move-
ment to cause the rolls to pass over the fore-
part and shank of the sole, then shorter out-
ward and inward movements to cause the
rolls to pass back and forth over the shank,
and then a long outward movement to cause
the rolls to again pass over the shank and
forepart. The rolls thus pass twice over the
forepart, and four times over the shank.

Each set of leveling rolls 3 is carried by a
roll carrying bed 4 pivoted at 5to the frame
of the machine, and acted upon by springs
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6 which force the rolls against the sole with
the required leveling pressure, the arrange-
ment of the roll carrying beds 4 and springs
6 being substantially the same as in the ma-
chine of applicant’s prior patent.

In order to allow the Iateral inclination
of the rolls to be changed during the level-
ing operation the rolls of each set are jour-
naled in cradles 7, as illustrated in Figs. 5
and 6, which are provided with curved bases
bearing upon the inner surface of a roll
carrying head 8 in which they are supported
by flanges 9. The heads 8 are mounted in
the roll carrying beds 4 as hereinafter de-
scribed. The cradles 7 are mounted to slide
within the heads, and thereby change the
inelination of the rolls as will be apparent
from an inspection of Fig. 6. The bases of
the cradles and the inner surfaces of the
heads 8 are curved in the arc of a circle, the
center of which is located at the point 10
(Fig. 6),which point is at the meeting edges
of the surfaces of the rolls in contact with
the sole, so that these edges are not sepa-
rated when the inclination of the rolls is
varied, and thereby any liability of marring
the sole at this point is avoided.

The cradles 7 are moved at the proper
times during the leveling operation to vary
the lateral inclination of the rolls, and cause
the rolls to impart the required shape to the
sole, and to this end each cradle is provided
with a segmental gear 11 which meshes with

_a segmental pinion 12 fixed to a shaft 13,

there being a shaft 13 and pinion 12 for ac-
tuating each cradle. The shafts 13 are sup-
ported in the roll carrying beds 4 and are
journaled at their forward ends in cross-
pieces 14 fixed to the heads 8.

" The rear ends of the shafts 13, see Figs.
3 and 7, arve provided with squared portions
15 engaging squared openings in the hubs
16 of segmental gears 17 and 18 journaled
in the rock shafts 19 which are integral
with the roll carrying beds 4, the shafts
which actuate the outside rolls being in en-
gagement with the segmental gears 18 and
the shafts which actuate the inside rolls
being in engagement with the segmental
gears 17. The gears 17 and 18 (see Figs. 3
and 4) are engaged by racks 20 and 21
which are mounted to slide longitudinally
in a housing 22 secured to the frame of the
machine. The racks 20 are provided with
racks 23 which engage opposite sides of a
pinion 24 journaled in the housing 22, the
construction being such that the racks are
caused to reciprocate in unison but in op-
posite directions. The racks 21 are con-
nected in a similair manner so that these
racks are also cansed to reciprocate simul-
tanecusly in opposite directions. The racks
90 and 21 are reciprocated by mechanism
hereinafter described to rock the shafts 13
and thereby vary the lateral inclination of

8

the leveling rolls during the leveling op-
eration and by reason of the above de-
seribed connections between the racks, the
leveling rolls associated with one jack are
so actuated as to level the sole of a right
shoe and the leveling rolls associated with
the other jack are actuated to level the sole
of a left shoe.

The mechanism illustrated in the draw-
ings for reciprocating the racks 20 and 21
during the operation of the machine is con-
structed as follows:—A projection 25 (see
Tig. 2) from one of the racks 20 is connect-
ed by a link 26 to the upper end of a lever 27
fulerumed at 28. The lower end of the le-
ver 27 is connected by a link 29 to a projec-
tion 30 from cne of the racks 21 so that re-
ciprocating movements imparted to the
racks 21 are communicated to the racks 20.
A projection 81 from the other rack 21 is

connected by a link 32 with one arm 33

of a bell crank lever journaled in the frame
of the machine. The other arm 34 of this
lever is connected by a universal joint to a
link 85 which is similariy secured at 36 to
a lever 37 pivoted at 38 on the frame of the
machine (see Fig. 1). The lever 37 is pro-
vided with a cam roll 39 engaging a cam
40 secured to. the cam shaft 1 of the ma-
chine, and this cam through the above de-
scribed connections imparts reciprocating
movements to the racks 20 and 21. As
illustrated in the drawings the construction

and arrangement of the cam 40 and the con- -
nections between the cam and the slides 20

and 21 are such that when the rolls pass on
to the toe of the shoe they are in their posi-
tion of least inclination, as shown in Fig. 6,
and are held in this position during the first
passage of the rolls over the forepart. The
central portion of the forepart of the sole
ig thus leveled during the first inward
movement of the jack.. As the rolls pass
on to the shank their inclination is slightly
increased, and at each succeeding passage
over this part of the sole their inclination
is further increased so that the shank por-
tion of the sole is leveled progressively from
center to edge. As the rolls pass on to the
forepart of the sole during the final out-
ward movement of the jack, the inclination
of the rolls is decreased so as to properly
level the opposite sides of the forepart of
the sole, and just before the rolls pass off
of the toe of the shoe they are returned to
their original position.

The mechanism so far described for actu-
ating the rolls varies the lateral inclination
of the rolls during the leveling operation so
as to impart a certain shape to the sole.
In order that the machine may be adapted
for operation upon different styles of work,
the mechanism for varying the inclination
of the rolls above described is provided with
means of adjustment whereby the extent of
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inclination imparted to the rolls can be
changed. An auxiliary mechanism is also
provided for varying the operation of said
mechanism at certain points in the leveling
operation and also an additional mechanism
by which the inside rolls can be actuated
independently of the outside rolls. In
order to change the amount of the inclina-
tiens imparted to the rolls by the mecha-
nism above described, the link 32 is con-
nected with the arm 33 by a pivot 56 which
is mounted to slide in a slot in the arm, and
is connected by a link 57 with a slide 58.
The link 57 is connected to the slide 58 by
an adjusting device 59 so that the link can
be adjusted with relation to the slide, and
thereby the pivot 56 adjusted on the arm 33.
This adjustment of the pivot 56 changes the
amount of inclination imparted to the rolls by
the movement of the arm as will be apparent
from an inspection of Fig. 2. The slide 58
remains stationary while the forepart of
the sole is being leveled, so that an adjust-
ment of the pivot 56 on the arm 88 serves
to adjust the inclination imparted to the
rolls while acting on the forepart of the sole.

In order to adjust the inclination impart-
ed to one roll independently of the other
roll, so that one side of the sole may be
rounded over more or less than the other,
the link 29 is adjustably connected with the
lever 27 by means of a pin 60 which can be
inserted in any one of a series of holes in
the lever as is clearly shown in Fig. 2. By
means of this adjustment, the movements
imparted to the racks 20 from the racks 21
may be increased or diminished, and any
desired inclination imparted to the inside
rolls independently of the inclinations im-
parted to the outside rolls.

The auxiliary mechanism for varying the
operation of the mechanism for actuating
the rolls so far described, comprises the slide
58 hereinbefore referred to, a link 61 con-
necting the slide 58 with a slotted lever 62,
which is connected by segment gears 63 to a
lever 64 pivoted at 65 to the frame of the
machine, and provided with a cam roll en-
gaging a cam path 66 in the side of the
worm gear 52. This auxiliary mechanism
acts to move the pivot 56 on the arm 33
at certain times during the leveling opera-
tion so that the inclination which would
otherwise be imparted to the rolls is in-
creased or diminished. In the construction
illustrated, this auxiliary mechanism is ar-
ranged to move the pivot 56 when the rolls
pass on to the shank portion of the sole, and
to return it to its original position when the
rolls pass off of the shank. The extent of
the inclination imparted to the rolls while
acting on the shank is, therefore, controlled
by the auxiliary mechanism, and by adjust-
ing this mechanism the inclination imparted
to the rolls while acting on the shank can

1,057,908

be adjusted independently of the inclination
of the rolls while acting on the forepart.
In order to provide for an adjustment of the
auxiliary mechanism, the link 61 is adjust-
ably connected to the lever 62, as indicated
in Fig. 2. The auxiliary mechanism above
described is quite similar in construction to
the auxiliary mechanism disclosed in appli-
cant’s prior patent hereinbefore referred to,
to which patent reference may be had for
a complete disclosure of the details of con-
struction. _

To enable the inside rolls to be actuated
independently of the outside rolls, the ful-
crum 28 of the lever 27 is carried by one
arm of a bell crank lever 67 pivoted at 68
to the frame of the machine. The other arm
of the bell crank lever 67 is pivotally con-
nected to the upper end of a link 69, the
lower end of which is adjustably connected
at 70 to a slotted lever 71 pivoted on the
frame of the machine. The lever 71 is
geared to a lever 72 provided with a roll 73,
which engages a cam 74 on the cam shaft 1.
It will be seen that the cam 74 acting
through the connections above described
will oscillate the bell crank 67 and through
the lever 27 and link 26 reciprocate the racks
20 without interfering with the movements
of the racks 21, and thereby the inclination
of the inner rolls will be changed independ-
ently of the outer rolls. In the construc-
tion illustrated in the drawings, the cam 74
is so constructed and arranged with rela-
tion to the other operating parts of the ma-
chine that the inner rolls are actuated when
the rolls pass on to and off of the shank,
the inclination of the inside rolls while act-
ing on the shank thus being controlled by
the cam 74. By adjusting the lower end of
the link 69 on the lever 71, the extent of the
inclination imparted to the inside rolls while
acting on the shank can be adjusted as de-
sired.

The operation of the mechanism for vary-
ing the inclination of the rolls during the
leveling operation will be readily under-
stood from the description above given. The
manner in which the various adjustments
are made and the results obtained by these
adjustments will also be readily understood.
By means of the adjustable connection be-
tween the link 29 and the lever 27 it will be
seen that the inclination imparted to one of
the leveling rolls associated with a jack can
be adjusted independently of the other roll.
By means of the manual adjustment of the
connection between the link 32 and the arm
83 in connection with the adjustment be-
tween the link 29 and lever 27, the inclina-
tion imparted to either roll can be adjusted
independently of the other roll. By means
of the auxiliary mechanism acting to auto-
matically adjust the connection between the
link 32 and the arm 88 during the leveling
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operation, the inclination imparted to the
rolls while acting on the shank can be ad-
justed independently of the inclination im-
parted to the rolls while acting on the fore-
part, and by means of the additional mech-
anism for actuating the inside rolls the in-
clination of one roll while acting on the
shank can be adjusted independently of the
inclination imparted to the other roll. By
means of these adjustments it will be ob-
vious to those skilled in the art that the ma-
chine is adapted for operation upon prac-
tically all the various styles of shoes met
with in actual practice, and that the rolls
can be so actuated as to produce practically
any shape of sole required by the trade.

In sole leveling machines of the class to
which the present invention relates, it is de-
sirable to impart a vibrating movement to
the rolls, and accordingly the machine illus-
trated in the drawings is provided with
means for vibrating the rolls. To accom-
plish this result the heads 8 are mounted to
slide in forks 42 in the forward ends of the
roll earrying beds 4 and are actuated by the
shafts 13 to which rapid endwise reciprocat-
ing movements are imparted by eccentrics
45 secured to a rotating shaft 46, and con-
nected to yokes44in which the rear ends of
the shafts 18 are journaled. The heads 8
are caused to move with the shafts by the
collars 43, and the hubs of the gears 12
which engage opposite sides of the cross
pieces 14.

The machine above specifically ‘described
embodies the present invention in the best
form which has.as yet been devised, but it
is to be understood that the various features
of the invention are not limited thereto, but
may be embodied in other forms. Thus
while in the machine herein illustrated and
described the mechanism for independently
varying the inclination of. the rolls acts
only while the rolls are leveling the shank
portion of the sole, this feature of the in-
vention may be embodied in a machine in
which the inclination of the rolls is varied
independently while acting on other por-
tions of the sole, or during the entire level-
ing operation, as the applicant is the first
in the art to provide any means whereby
the inclination of one roll is varied inde-
pendently of the other during the leveling
operation. The other features of invention
hereinbefore referred to are also generic in
character, and are not limited to any par-
ticular construction or arrangement of parts.

The nature and scope of the present in-
vention having been indicated, and a ma-
chine embodying the invention in its pre-
ferred form having been specifically de-
scribed what is claimed is: .

1. A sole leveling machine, having, in
combination, a shoe supporting jack, two

sole leveling rolls acting respectively on op--

posite sides of the bottom of the sole of a
shoe supported upon the jack, means for
varying the lateral inclination of the rolls
during the leveling operation and means for
adjusting the inclination imparted to one
of said rolls without changing the inclina-

oS-

70

tion imparted to the other roll, substantially

as described.

2. A sole leveling machine, having, in
combination, a shoe supporting jack, two
rolls acting respectively on opposite sides
of the bottom of the sole of a shoe supported
upon the jack, means for varying the lateral
inclination of the rolls during the leveling
operation, and means for adjusting the in-
clination imparted to each roll without
changing the inclination imparted to the
other roll, substantially as described.

3. A sole leveling machine, having, in

‘combination, a shoe supporting jack, two

rolls acting respectively on opposite sides
of the bottom of the sole of a shoe supported
upon the jack, means for varying the lateral
inclination of the rolls during the leveling
operation, and means for adjusting the in-
clination imparted to the rolls while acting
on the shank of the sole without changing

the inclination imparted to the rolls while-

acting on the forepart of the sole, substan-
tlally as described.

4. A sole leveling machine, having, in
combination, a shoe supporting jack, two
rolls acting respectively on opposite sides

of the bottom of the sole of a shoe supported

upon the jack, means for varying the lateral
inclination of the rolls during the leveling
operation, and means for adjusting the in-
clination imparted to each roll without
changing the inclination imparted to the
other roll, and for adjusting the inclination
imparted to the rolls while acting on the
shank of the sole without changing the in-
clination imparted to the rolls while acting
on the forepart of the sole, substantially as
described.

5. A sole leveling machine, having in
combination, a shoe supporting jack, two
rells acting respectively on opposite sides of
the bottom of the sole of a shoe supported
upon the jack, and means for varying the
lateral inclination of one roll independently
of the other roll during the leveling opera-
tion substantially as described.

6. A sole leveling machine, having, in
combination, a shoe supporting jack, two
rolls acting respectively on opposite sides
of the bottom of the sole of a shoe supported
upon the jack, means for varying the lateral
inclination of each roll during the leveling
operation, acting to vary the inclination
imparted to one roll independently of the
other roll, and means for adjusting the in-
clination imparted to each roll, substan-
tially as described.

7."A sole leveling machine, having, in
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combination, a shoe supporting jack, two
rolls acting respectively on opposite sides
of the bottom of the sole of a lasted shoe
supported upon the jack, and mechanism
acting automatically and independently of
the last to vary the relative lateral inclina-
tion of the rolls during the leveling opera-
tion, substantially as described.

8. A sole leveling machine, having, in
combination, a shoe supporting jack, two
rolls acting respectively on opposite sides
of the bottom of the sole of a shoe supported
upon the jack, and automatic mechanism for
varying the lateral inclination of the rolls
during the leveling operation, acting to vary
the inclination imparted to one roll inde-
pendently of the other roll, substantially as
described.

9. A sole leveling machine, having, in
combination, a shoe supporting jack, two
rolls acting respectively on opposite sides
of the bottom of the sole of a shoe supported
upon the jack, and mechanism acting auto-
matically to vary the lateral inclination of
the rolls during the leveling operation, and
to impart a greater inclination to one roll
than to the other, substantially as described.

10. A sole leveling machine, having, in
combination, a shoe supporting jack, two
sole leveling rolls acting respectively on op-
posite sides of the bottom of the sole of a
shoe supported upon the jack, and con-

1,057,908

nected mechanism acting automatically to
change the relative longitudinal position of
the jack and rolls, and to vary the relative
lateral inclination of the rolls, substantially
as described.

11. A sole leveling machine, having, in
combination, a shoe supporting jack, two
sole leveling rolls acting respectively on op-
posite sides of the bottom of the sole of a
shoe supported upon the jack, and an inde-
pendent carrier for each roll, said carriers
being movable during the leveling operation
to vary the inclination of the rolls and there-
by vary the operation of the rolls on differ-
ent portions of the sole, substantially as de-
scribed.

12. A sole leveling machine, having, in
combination, a shoe supporting jack, two
sole leveling rolls acting respectively on op-
posite sides of the bottom of the sole of a
shoe supported upon the jack, and separate
carriers for the rolls movable with relation
to each other during the operation of the
machine to impart a greater lateral inclina-
tion to one roll than to the other, substan-
tially as deseribed.

In testimony whereof I affix my signature,
In presence of two witnesses.

ERASTUS E. WINKLEY.

Witnesses:

Frep O. Fism,
Farnom F. Dorsey,

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.”
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Correction in Letters Patent No. 1,057,908,

[t is hereby certified that in Letters Patent No. 1,057,908, granted April 1,
1913, upon the application of Erastus E. Winkley, of Lynn, Massachusetts, for an
improvement in ** Sole-Leveling Machines,” an error appears in the printed specifi-
cation requiring correction as follows: Page 2, line 89, for the patent ‘“ No. 558,548”
vead No. 555,648, and that the said Letters Patent should be read with this cor-
rection therein that the same may conform to the record of the case in the Patent
Office.

Signed and sealed this 29th day of April, A. D., 1913.

{SEAL.] C. C. BILLINGS,

Acting Comanissioner of Patents.



