No. 631,832, ' Patented Aug. 29, 1899.

G. E. THACKRAY.
METAL SHEARING APPARATUS.

(Application filed May 9, 1899.) |
(No Model.) 2 Sheets—Sheet [,

l
|
| 7
|- |
IE N ;
ol |
Fig.1. i
| LN N Y )
;r T : ' Ilg 7
o (:2 BT :
e PT=
B
i R
A4 A oA
d F\ v | G F
Q B N gp—— ""'r
| i B --17
i: EJE;'
I_:D o o &
U Py @
©
0 2]
4 U Z I
i\ |
2 A e S
X X
ITden™ 8 Xl 517
o R
f « }
I l
WI1TNESSES, ' INVENTOR.

F o f“’@w’g

#T B

THE NORRAIS PETERS CO., PHOTO-LITHD., WASHINGTCN, 0. £,




No. 631-,832. ‘Patented Aug. 29, |399.
N G. E. THACKRAY. |
METAL SHEARING APPARATUS.

(Application filed May 9, 1899.)
(No Model.) 2 Sheets—Sheet 2.

"]

T \,..-\\-t/ a
/ll /‘//'

N/

m\y/

"*‘&x

- .
3 Fffff! I"If

y H. ﬁ

-
\

%mﬁ' F:éy-f. ' ."E
I/////// —

/\\\ \\\\‘\\\\\‘ \‘ G

\xm‘m?/i A S "-‘~':~:-
/@l’

i '“ 1 T

K g 1 Jm

J1
| &
Fj,'gf.lﬂ :
' L
W!TNESSES . . @ ] ' I g - é‘ I‘%ENTOR.
é 77? W unm “Il“_ | E‘”’j"/ *- o c/
LRS- O __

0 N i
N 3@7@\ B\

THE NORRIS PETERS COQ., PHOTO.LITHD., WASHINGTONM. D. C.




IO

20

25

30

35

40

45

50

- UNTTED STATES

PATENT OFFICE.

GRORGE E. TIHACKRAY, OF WESTMONT, PENNSYLVANIA.

METAL-SHEARING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 631,832, dated August 29, 1899.
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To all whom it may concerti: .
Beit known that I, GEORGE K. THACKRAY,

a citizen of the United States, residing in the

borough of Westmont, in the county of Cam-- ‘
| and then another, as becomes mnecessary 1n

bria and State of Pennsylvania, have invent-
ed certair. new and useful Improvements in
Metal-Shearing Apparatus; and I do hereby
declare the following to be a full, clear, and

exact description of the invention, such as
will enable others skilled in the art to which

it appertains to make and use the same.
Heretofore in the art and practice of shear-

ing metals and particularly rolled sections ot
structural material—snch as I-beams, chan-.
nels, &e.—it has been customary to use a
shear or similar tool provided with top knives
and bottom knives, both of which fit or con-
form to thesection to be cut quite closely, and

in cutting certain forms of bars, such as I-
beamsand channels, these toolshavealso been
provided with side knives in cases where the
form of section was such that these were con-
sidered necessary. - -

Although my improvementsin metal-shear-
ing apparatus are applicable to a great range
of shapes, I will, in order to simplify the de-

scription and the drawings, confine myself
more particularly to the illustration and ex-
planation of my improved apparatus for cut-.
ting I-beams and the method of performing

this operation. N - |
Oneaccepted form of beam-shear which has

previously been used consists, essentially, of!
an upper knife which is so formed that it fits.
closely against the web and between the
flanges of the beam, which latter rests mean-
while upon two bottom knives spaced at a

distance apart about equal to the thickness
of the top knife, and said bottom knives are
also fitted closely to the section of the beam.
In addition to these top and bottom knives
four side knives have also been used, which
are adapted to be brought into close ‘contact

with the exterior of the beam-flanges and
foreibly held thereto to withstand the pres-
sure due to the shearing action which is ac-
complished by forcing the top knife through

the beam, thus punching out pieces of metal

from the beam web and-flanges, which pieces:

are practically of the same thickness as the
top knife. In tools of this class it has been

necessary to have a special set of knives for |

various sizes.

— L ——

each and every section which it wasnecessary

‘to cut, and on this account the use of sald

tools is limited: for the reason that they can-
not be quickly changed to cut first one size

filling an order for this character of material.
With a knowledge of these disadvantages I
have devised a novel apparatus for cutting I-

beams, channels, &e., which consists, essen-

tially, of a top kunife which is comparatively
narrow at the point, so as to cut the smaller
sizes, and is as wide in its upper portions as
may be necessary to pass through the largest
section desired to be cut by said knife, and
said knife is further provided with sloping
cutting edges extending from the narrow

lower portion to the wider upper peortion In

such a way that in forcing it through a beam

the web portion of said beam is first neatly

sheared, after which the sloping sides of the

55

0o

70

knife in their downward motion sever the

beam-flanges. |
- My improved tapered form of upper knife

‘may be used in connection with any suitable

form of bottom and side knives; but in order

totakefulladvantage of the universal adapta-

tion of my improved top knife I also provide
bottom knives and side knives which are
qaickly and easily adjusted so as to cut the

Although I have illustrated my improved

top knife in connection with two bottom
knives, between which it operates to shear

or punch a piece out of the section to be cut,

I do not limit myself to this combination, as

it may also be used in connection with a single
bottom knife, thus cutting a bar in two with-

out removing a section of the same, thus act-
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ing in single shear, as may be readily under-

stood.

My improved forms of knives may be used '

in any design of shear provided with means
for forcing the top knife through the section
to be cut; but in the illustrations of my in-

vention I haveshown them in connection with
a shear operated by hydraulic or fluid pres-

sire. |
In addition to the improved form and ar-

‘rangement of top knife, bottom  knife, and

side knives which I have referred to I also

‘have made improvements in the apparatus

for securing and adjusting the knives in po-
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sition in the machine, whereby this may be
more quickly and readily done, as WIH here-

- 1nafter more fully appear.
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Having thus given a general description of
my iuvention, I will now describe it more
particularlyin connection with the twosheets

of drawings annexed hereto, which form part

of this speclﬁeatwn and in which like letters
of reference indicate like parts.

Figure 1 is a front elevation of a shearing-
machme fitted with my improvements.
2 is a small enlarged sectional plan view taken
on the line 2 2 Gf Fig. 1 and shows my ar-
rangement of lower knwes side knives, and
means for changing and adjusting the same.
Fig. 3 is a detail front view of a part of the
sliding cross-head of the machine, showing

proved construction adapted for a certain

range of work,asindicated by the three beam-
Fig. 4 1s a hori-:
zontal cross-section, taken on the line 4 4 of
3, through the sliding cross-head, the
knife-halder, and the top l«mife, sh{)wing the
apparatus for securing and adjusting the top

sectmns below the knife.

F_‘[ﬂ"‘

knife within the sliding cross-head. Fig.

of the adjustable blocks for holding the side
knives. Iig. 6 shows another form of my

improved top knife, adapted for cutting a

larger range of sizes of beams than thatillus-
trated 1n I'ig. 3, as indicated by the sectional

diagrams below the knife. Fig. 7 is another
modified form of my improved top knife, in
which the angle of the sloping sides with the

longitudinal axis is somewhat greater than
Fig. 7* i1s another modified

shown in Fig. 6.
form of top knii‘e which 1s similar to that
shown in ig.
lower edge is strawht as indicated by I?.

Ifig. 8 18 a plan view of a lower-blade holder

ha,vmo' a smaller projeciion than that shown
m_Flﬂ' 2 and is adapted for holding a smaller
size of bottom - knife by means of one bolt
Fig. 9 1s a vertical cross-section on
the line 9 9 of Fig. 3, showing cross-head,

in partial elevation. Fig. 10 is a separate

view of a side liner provided with a projec-

tionfortemporarily securingitin place within
the recess of the blade-holder.

- Referring now to the various characters of
reference marked upon the drawings, Aisthe

main frame of a metal-shearing machine; B,
theoperating-cylinder; C,thereturnordraw-
back cylinder, and D are drawback-rods se-
cured to the plunger of the return-cylinder C
and the cross-head K, whereby the latter is
withdrawn after an operative stroke by the

action of fluid-pressure in said cylinder C.

The operating-cylinder B is connected with

‘any suitable source of fluid-pressure supply,
which may be controlled by valves conven-

iently located within reach of the operator,

I‘w* '

1in Kig.
my improved apparatus for securing and ad-.
justing the upper knife therein, and in this
view 1s shown a small-sized blade of my im--

Wlth the exception that the

while the return or drawback cylinder C,
which is of smaller diameter, is ordinarily
constantly connected with a source of fiuid-
pressure supply, so that when the pressure
is withdrawn from the larger operating-cyl-
inder I3 after the eompletmn of a stroke the
cross-head E is antomatically returned to its
upper position by the action of the return-
cylinder C and its connections.

I are ways or side guides secured to the
frame A for suppor tmn' and directing the slid-
ing cross-head E.

G is the upper-knife holder secured 1n a
suitable recess formed within the cross-head
E, while H is a recess in said blade-holder G,
in which issecured thetop knifel. Asshown

CeSsS H 111 the blade-holder G with the excep-
tion thd small space at the right-hand side,

1, the top knife I entirely fills the re-
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which is provided for the Wedﬂ'e O, (shown |

and its bolt N. As shown in IFigs. 3 and 4,
however, in which a narrower knife 1S used,
I provide sideliners J for filling upthe space
within said recess I, so that the wedge O
can laterally clamp the knife and liners se-

5 | curely within the recess of the blade-holder,
1s an enlarged detail perspective view of one

so as to hold said knife rigidly in said direc-
tion. I prefer to make said side liners with

| & projection at their upper ends to fit in a

groove formed in the blade-holder G, soas to
hold them in position until the gate is shut
and they are finally secured by means of the
wedge O and the set-scerews M.

As a ready means of clamping the knife in

a direction at right angles to its principal sur-

face I provide a gate KX, whiceh is hinged to
the blade-holder G, as shown in Figs. 1, 3,
and 4, said gate being provided with a single

bolt Lh for locking it shut, thus making it a

very simple matter to secure it in position.
The bolt L. may be provided with a swivel

| in Fig. 4,) whereby the knife may be secur ely
e]amperl laterally by means of said wedu'e O
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connection to the blade-holder G, so that it

may be readily swung into or out of its lock-
ing position, thusrequiring only a small move-

ment of the nut on said bolt to open or close
 said gate.
blade- holder, gate, top knife, and top liner |
for same 1n cross-section and the side liners :

This opeéeration i1s further facili-

tated by making the bolt-opening in the gate

K of U form, open at its outer edge, as shown.
Said gate K is further provided with a num-
ber of set-serews M, and in the operation of
securing a knife within the holdersaid screws
may be forced against the blade I or the side

| liners J after the gate 1s locked by means of

the bolt L, said gate, bolts, and set-scerews
therefore serving to secure the blade firmly
in all directions Wlthm its holder.

As shown in Figs. 9 and 10, J is a side liner

19 £~
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for the top blade I, pwwded with a projec-

tion k to fit in the groove G’ of the blade-
holder for the purpose of temporarily holding
it in position previous to finally securing 1t

130

by means of the gate K and the set-screws M.

In operation the main upward thrust of the
knife I is taken up against the uppersurface
of the 16093‘3 IT in the knife-holder, and the
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cate, set-screws, wedge, &e., serve to support
the knife in proper position during the oper-
ative stroke and to hold it sufficiently secure
to enable it to be withdrawn after the cut 1s
accomplished. |

Although the upper edge ot the top knife
may bear directly against the surface H of
the blade-holder G, as shown in Fig.1,Ialso

rovide top liners J’, madé in a series of va-
b, 1

rious depths, to be inserted between the up-

per edge.of .the top knife and the su rface H
of the blade-holder G, as shown in Fig. 9,
and by
and use a top knife after it has been dressed
and made shorter by reason of wear to 1ts
cutting edges. The gate X servesas a ready
means for securing said top liner in position,
and it may be securely clamped in a direc-
tion at right angles to its principal surface
by some of the set-screws M. As the top
knife becomes shorter and shorter, due to suc-
cessive dressings, I use top liners which are
of oreater depth, thus adjusting the cutting
edges to their normal position, and this can
be continued until the knife becomes so short
that there is not enough material remaining
to allow it to be secured within the gate. AsS
the top knives are expensive, this arrange-
ment, which provides for economy in adjust-
ment and use, is of great advantage.

From the foregoing it will be seen that the
upper knife I can be quickly changed, ad-
justed, and firmly secured in placein a prac-
tical and efficient manner, and all that 1s
necessary to accompiish this is to place the
knife in position, draw up the bolts of the
wedge O slightly, shut and lock the gate by
means of the single bolt I, and then slightly
tichten the set-serews N, all of whiech can be
done in a minute’s time, if necessary.

Referring now to the special shapes of top
knives which form a novel and particular
part of my invention, the knife shown in K1g.
provided with a long curved taper at its
sides (marked Q) and a central concave re-
cess in its lower edge, (marked P.) This form
of knife may be used in a machine which has

a stroke sufficiently long, and the lower por-
tion of its tapered end can be used for cut-

co ting the smaller sizes, while for cutting the

55
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larger sizes more and movre of the tapered por-
tion ean be forced downward until the largest
size ean be cut, and this is limited only by the
width of the knife. A similar form of knife
is shown in Fig. 6, in which, however, the
side slopes QF are made straight instead of
curved. Another form of top knife isshown
in Fig. 7, in which the side slopes Q are at
a greater angle with the vertical, and a knife

formed thus in some cases may have a better

action in cutting the web than one with a
lesser angle or longer taper. DBy reason of
the angle shown in Fig. 7 the shearing action

between the side slopes Q' and the lower

knives W is more pronounced. In cutting

beams, however, in which both the web and
the flanges are to be cut by side slopes of one

this means I ecan continue to adjust

! knife care must be taken to so

proportion
said side slopes that they act equally well
upon the web and the flange, and the neces-
sity for this will be seen when it is under-

70

stood that the web and flanges of a beam are

practically at right angles to each other, and

a knife moving in one direction must have its

side slopes so proportioned as to act equally
well upon both., If theangleof theside slopes
with the vertical is too small, the web will be
torn or bueckled, while the flange would be

75

neatly cut, and, on the other hand, if the side

slopes of the knife form too great an angle
with the vertical the web would beneatly cut,

but the flanges would be likely to be crushed

thereby.

- While the form of knife shown in Fig. 7¢
ig similar to that shown in Fig. 7, it has this
modification, its lower edge P’ is straight, and
although the lower edge in most of the knives

illustrated is herein shown with a concave
{ curve I consider this to a certain extent an

immaterial point, as this portion may be any
form, and, in fact, I could use a knife the side
slopes of which meet practically in a point,

80
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thus making the lower edge to be a mere line

or point. .
" The form of knife illustrated in Fig. 3 has
curved side slopes Q¢ which are compara-
tively short, and this form of knife is particu-
larly adapted to machines having a short
stroke, although, as indicated in this draw-
ing, this to a certain extent limits the range
of sizes which can be cut thereby.

Although my improved universal top knife

may be so proportioned and constructed as

95
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to out the entire commercial range of sizes of

I-beams, channels, and other sections, I do
ot limit myself to one such knife for all sizes,

105

but may make them in a series, each one of

which is adapted to cut a certain number of
sizes, as indicated diagrammatically in Kigs.
3 and 6, as herein explained in the de-
seription of said figures and elsewhere. This
construction of the top -knives in a series
each of which is adapted to cut a certain
number of sizes gives an arrangement where-
by the stroke of the machine is shortened and
the number of cuts made in a given time cor-
respondingly increased.
The lower knives, which operate In connec-
tion with the movable upper knife, are
mounted in a base S, which is secured on the
bed R of the machine, and said bed S contains
four posts or guides T. The front and rear

pairs of guides are each connected by a ver-

tical flange or bottom-blade holder U, which

may be formed integral with the bases, or 1t
may preferably be separate and detachably
secured thereto by means of the bolts X, as
shown in Fig. 2. If the bottom-blade holder
U is made separate and detachable, as shown
in Figs. 2 and 8, the upper and projecting
nortion of said bottom-blade holder can be
well arranged to hold and support different

sizes of bottom knives W, and Itherefore pre-

fer my improved form, as in this eonstruc-

I10
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tion. said
changed or replaeed 1f neeessar},

to smt zmy

size of bottom knife W and the upper portion

of said blade-holders may be made of differ-
ent sizes, so as to thoroughly and properly

support said bottom knife as may be neces-

sary. The blade-holder U is provided with | the beam.is of larn’e size a piece will first be

slotted holes Y, which are adapted to hold |

the bolts V, whleh are provided with a coun-
tersunk head and nut, as shown, for securing

the bottom knives W tosaid blade-holder.
As shown in: Figs. 1, 2, and 5, Z are ad just-

@, secured therein by means of the bolts b.
Within the flange or bottom-blade holder U,

similar lon n*ltudmal groovesin the base there-
of and in the side posts T,
serve as means to receive a,nd retain theluﬂ'%

block in position.
posts. I' are also provided with longitadinal
recesses which contain the head of the bolts b.

serve m unite said block Z and the inclined
blocks ¢, as shown in Fig. 2. I provide a se-
ries of these mtervemno' dovetailed bloecks,
of such thickness that w hen the proper one

Is introduced the side knives a will be at the
proper distance apart to cut any size beam
that may be desired. When arranged for cut-

ting the largest size beam, the blocks g rest
directly against the blocks Z, which are held

- together for the return movement by small

40

dovetmled piecessimilar to the block £, (shown |

1n Fig. 2,) but of such thickness that the ad-

Joining surfaces of the blocks g and blocks Z.

arein contact. Theinclined blocks.g are pro-
vided with shoulders A, against which the
springs ¢ operate to free the side knives a
from the bottom knives W when the side

- pressure from the wedges j is released.

50.
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The pressure for forcing the side knives
against the beam-flanges is accomplished by
means of the wedges 4, which are forced in

between the inclined bloecks g:-and the sides

of the frame of the machine, and said wedges
7 may be operated by any suitable means,
such as hydraulie or air pressure cylinders;
or, in fact, the side knives a may be forced

a,ﬂ'a,mst the beam-flanges directly by means

oE direct-acting cylmdexs, a. serew, or other
means without the use of said wedﬂ'es if con-
sidered necessary or expedient. |

In operating my improved metal-shearing
apparatus to cut any size of beam, for exam-

- ple, the proper sizes of bottom knives are set

60

in place and liners f, of suitable thickness,

corresponding to the size of the beam, are in-
troduced. A beam is then put upon the bot-

tom knives in proper location, the side knives

are clamped against the beam - flanges by |

means of the wedges 7, acting against the in-

clined blocks g, which in turn transmit the

pressure to the side knives a through the

which grooves

which is sllﬂ‘h‘ﬁ]y

, blocks.
/ Afte:t t-hlS 18 d@ne t.he t0p kmfe I is

‘brought down and cuts first the web and then
the ﬂanges-of the-beam. The topknifel will
~cut any size of beam between the flanges. of
-'whieh its lower edge can be inserted, and if

cut from the eenter of the web, after which

' the remainder of the web will be cut by the
‘sloping cutting edges of the knife, and finally
theflanges wﬂl be cut by said sloping cutting
edges.
able side blocks which contain the side knives

Having thus described my inventron, what

I claim, and desire to secure by Letters Pat-
-ent, is—
I form Vertlcal grooves ¢, which mterseet

1. Inametal-shear fitted mth bottom knives

~and side knives, a universal top knife. pro-
vided with a narrow point or lower eutting
- edge, of width such as to enter the sma,llesia

e upon the side block Z, thereby holding: said section to be cut by said knife, an upper por-
The blade-holder U and tion the width of whiech is. slightly greater
- than that of the largest section to be “eut, by
said knife, contmuously- inclined  cutting

As a.means of adjusting and securing the |
side knives a, which are secured within the,

block Z, 1 pmwde dovetailed liners. f, which |

edges connecting said upper and loewer por-

; tIOIlS, and means for operating said knife.

2. In a metal-shear, a series of removable

bottom knives, one or more adjustable side
“knives, a universal top knife provided with a
narrow point or lower cutting edge, of width

such as to enter the smallest seetlon to. be cut
by said knife, an upper portion the width of
greater than that of the
largest section to be cut by said knife, con-
tmuously-mclmed cutting edges conneetmﬂ'

said lower and upper portions :;md means for

operating the.same.

3. In. a metal-shear, the combination of a
series of removable bottom knives, one or
moreside knives provided with means for ad-
Justing and holding them in operative con-
nection with any set of the series of bottom
knives, a universal top kmfe a,nd means for

| opmatmﬂ' the same.

4. In a metal-shear, a series of removable
bottom knives of various SiZes, one or more
pairsof side knives,side wedges or theirequiv-
alents for forcing a,nd holdmﬂ' said sideknives
in-operative pc}mtmn a series of blocks adapt-

ed to be interposed between said wedges and

said side knives wher eby the latter are ad-
justed to coact with the bottom knives of dif-

7C
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ferent sizes, a top knife and means f01 oper-

ating the same. =
5. A universal shearing - knife provided

-with a narrow lower cuttmﬂ' edge or point, of
“width sueh as to enter the smallest section to

be cut by said knife, an upper portion the
width of which is sllghtly greater than that
of the largest section to be cut by said knife,
eontmuously-melmed cutting edges connect-
ing said lower and apper pmtmns, said knife
bemﬂ' thus adapted to cut a number of sizes
of I-beams channels or other sections.

6. In a meta,l-shear a universal top knife
provided with a narrow lower cutting edge or
point adapted to enter the smallest seetmn to

| be cut, an upper portion the width of which

120

125

130 |
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is slightly ereater than that of the largest sec-
tion to be cut, continuously-sloping cu*ting
edges connecting said lower and upper por-
tions, a series of removable bottom knives of
various sizes, one or more adjustable side
knives, and means for operating said knives.

7. In a metal-shear, a series of removable
bottom knives of various sizes, one or more

pairs of side knives secured in an adjustable

holder, wedges or other means for fercing
and holding said side knives in operative po-
sition, a series of dovetailed biocks adapted
to be interposed beftween said wedges and
the adjustable side-knife holders, and springs
for automatically removing said side-knife

" holders from their operative position.

3. In a metal-shearing machine, the com-
bination with the reciprocating head, of a gate
provided with a hinge, locking arrangement
and set-screws for securing the shear-blade o

sald head.

9. In a metal-shearing machine, the com-
bination with the reciprocating head of a
blade-holder secured thereto, havin o arecess
therein, a gate provided with locking device
and set-serews, a series of top and side liners,
foradjusting and holding ashear-blade within
said head.

|

At

10. In a metal-shearing machine, the com-
bination with the reciprocating head, of ,a
blade-holder secured thereto having a recess
therein, a gate provided with a 100k1nﬂ* device
and set-screws, a series of side liners, a wedge
and means for Opel"atll’lﬂ‘ the same for adJust-
ing and holding a shear-blade mthm said
head _

‘11. In a metal-shearing machine, a univer-
sal top knife provided Wlth a, narrow lower
cutting edge or point, a wider upper portion,
1nclmed cuttmfr edges connecting said lower
and upper portlons a series of removable boft-
tom knives of various sizes, one or more pairs
of side knives contained Wlthlﬂ an adjustable
holder, wedges for forcing and holding said
side knives in operative p031t1011 a series of
dovetailed blocksadapted to beinterposed be-
tween said wedges and the adjustable side-
knife holders and means for operating the
sald knives.

In testimony whereof 1 hereto affix my sig-

nature in the presence of two witnesses.

GEORGE E. TITACKRAY.

Witnesses:
H. L. BOYLE,
II. W. BDARCLAY.
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