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5 Claims.
1

The present invention relates in general fo
cutting-tools for sheet material] and more espe-
cially to a manually-operated shear especially
suitable for cutting relatively-thin sheet-metal
stock.

An object of the invention is to provide a
superior shear for sheet metal and like materials.

A further object of the invention is to provide a
superior sheet-material shear which is of durable
and dependable construction, which is economi-
cal for manufacture, and whmh operates w1th
ease and accuracy. |

A still further object of the invention is to pro-
vide a2 manually-operated sheet-metal shear of
the class described which will form a clean, even
cut in thin sheet-metal stock.

A still further object of the invention is to
provide 3 manually-operated metal shear of the
class described which will cut a relatively-narrow
slot in thin sheet-metal stock wherein the ecut
edges of the slot are maintained substantially
flat and in substantially-parallel relationship.

Other objects and advantages will appear to

those skilled in the art from the following, con-
sidered in conjunction Wlth the accompanying
drawings.

In the accompanying drawings, in which cer-

tain modes of carrying out the present invention
are shown for illustrative purposes:

Fig. 1 is a view in outer edge elevation of a :

cutting-device for sheet metal and the like em-

bodying the present invention and with the han— |

dle broken away:
- Fig, 2 is a view thereof in side elevation;
Fig. 3 is a top or plan view thereof:

Fig. 4 is an underside view of the cutting-de-

vice:
Fig. 5 is a vertical sectional view taken on the
line 5—>5 of Fig. 2;
Fig. 6 is a transverse sectional view taken on
the line 6—56 of PFig. 2:

Fig, 7 is a view in central-longitudinal sectlon,

taken on the line 7-—1 of Fig. 1:

Fig. 8 is a view similar to Fig. 7, but showing ._'
the handle-members moved tngether to lift the

movable cutter:

Hig. 9 is a detached perspectwe view of the_.:

cutter-plate detached:

Fig. 10 is a perspective view of the ‘movable.

cutter, detached: and

Fig. 11 is a broken perspective view showing_
the result of a cut being made in a piece of sheet .

material by the cutting-device illustrated in the
previous figures.
The embodiment of the mventmn shown herein

(ClL. 30—241)
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comprises, in the main, a head-member indicated
generally at 15; cutting-elements, indicated gen-
erally at 16, and mounted on the head-member
5: and a pair of manually-operated handles in-
dicated generally at {1.

The head-member 15 comprises 2 pair of iden-
tical substantially L-shaped side-plates 18—I18,
the vertical leg of each side-plate being pro-
vided with a substantially-vertical guide-slot 19
which is adiacent its upper end and offset rear-
wardly from ijts longitudinal axis. The lower
forwardly-extending substantially-horizontal leg
of each side-plate has a laterally-projecting
flange 20 at substantially right angles thereto,
each flange 20 being provided with internally-
threaded substantially-vertical apertures at op-
posite ends thereof for accommodating suitable
fastening-elements such as, for example, the
screws 21. Projecting rearwardly from the rear
edge of each side-plate 18 adjacent its lower end
and in the vertical plane thereof is an inftegral
substantially-rectangular flange-portion 22.

- The two side-plates 18-—18 of the head-mem-
ber are adapted to be fixedly secured in spaced-
parallel relationship by means of a pair of spacer-
blocks 23 and 24 respectively, each block being
substantially rectangular in cross section. The
spacer-block 23 corresponds substantially to the
length of the vertical legs of the side-plates
i8— 18 angd is secured therebetween with one face
substantially flush with the forward edges there-
of by means of suitable fastening-elements such
as rivets 25. As shown especially well in Figs.
7 and 8, the lower end of the spacer-block 23 is

5 provided with an upwardly- and outwardly-slop-

ing surface 26 to provide clearance at the lower
end of the spacer-hlock 23 :for the purpose here-
inafter described.

The spacer-block 24 is considerably shorter
than the spacer-block 23, the length of the
spacer-block 24 corresponding substantially to
the height of the flange-portions 22--22 of the
side-plates between which the shorter spacer-

block 24 is rigidly secured by fastening-means

50

5 such as,-for example, rivets 27, the rear face of

the spacer-block being substantially flush with
the rear edges of the flange~-portions 22-——-22. It
will be noted that the lower end of the spacer-

‘block 24 is lower than the beveled end of the

spacer-block 23, the lower end of the spacer-
block 24 being in a horizontal plane substantially
coincident with the horizontal plane defined by
the underfaces of the ﬂanges 20—20 of the suie-

plates..

The upper ends of the side-plates {8—18 may
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be reinforced by integral lips 28—28 on the back
edges thercof bent around or inwardly substan-
tially perpendicular thereto so that the free ends
of the lips are substantially in contact. The
aforesaid lips 28—28 thus serve, in effect, as a
rear wall at the upper end of the head-member,
the rear wall being spaced rearwardly from the
rear face of the spacer-block 23 to form there-
with the upper end of a substantially-vertical
gulde-aperture 29, and which is substantially rec-
tangular in cross section, the lower end of ‘the
guide-aperture being defined, in turn, by the
rear face of the correspondine end of the spacer-
block 23 and the forward face of the spacer-
block 24.

Mounted to be reciprocated Ilongitudinallv in
the guide-aperture 29 of the head-member 15 is
the movable cutting-element of the shears. Re-
ferring especially to Figs. 7, 8 and 10, this mov-
able cutting-element comprises a cutter 30 con-
cisting of a shank 31 substantially rectangular in
cross section and adapted to slidingly engage in
the aforesaid guide-gperture 29 of the head-mem-
ber, the length of the shank corresponding sub-
stantially to the over-all vertical dimension of
the head-member. Extending below the lower
end of the shank 31 of the cutter 39 is a substan-
tially L.-shaped blade-portion 32 of reduced trans-
verse dimensions, the relatively-narrow ‘blade-
portion 32 beine disposed at an obtuse angle with
respect to the longitudinagl axis of its shank 31.
Thus, as clearly illustrated in Figs. 2 and 7, the
blade-portion 32 is arranged to slope downwardly
and forwardly with respect to the horizontal plane
of the flanges 20—20 of the side-plates [8—18.
The forward end of the blade-portion of the
blade-portion of the cutter is provided with a rel-
atively-sharp point by forming an upwardly-and-
forwardly-sloping bevel 33 on its bottom face,
while the upper face of the blade-portion 32 is
provided with a plurality of relatively-fine saw-
teeth 34. The laterally-spaced saw-tocothed up-
per edges of the blade~portion 32 of the cutter
are hereinafter identified as the cutting-edges
38—35 of the cutter 38. As indicated in Fig. 1,
the blade-portion 32 of the cutter tapersin thick-
ness from its upper saw-tcoth face 34 to its bot-
tom face, the width of the blade 32 being maxi-
mum between the cutting-edges 35—3% of its up-
per saw-tooth face 34.

The complementary cutting-element of the cut-
ter 30 is a cutting-nlate 36 which is a substan-
tially-flat rectangular plate substantially equal
in width to the distance between the outer edges
of the respective flanges 20—20 of the head-mem-
ber ana securely fastened to the underfaces of
the flanges 20—20 of the head-member by means
of the aforesaid fastening-means or screws 21,
the over-all length of the cutting-plate being
preferably somewhat greater than the length of
one of the aforesaid flanges. Formed on the lon-
gitudinal axis of the cutting-plate and intersect-
ing its forward end is a slot 38, the length of
which is only slightly greater than the length of
the blade-portion 32 of the cutter. The sides of
the slot 38 are beveled to slope downwardly and
inwardly, as shown especially wel]l in Figs. 1 and
0, the minimum width of the slot being defined
by its lower edges which are hereinafter referred
to as the cutfting-edges 39-—38 of the cutting-
rlate. As shown in Fig. 1, the distance between
the cutting-edzges 3933 of the cutting-plate is

only slichtly creater than the distance between

the cutfing-edges 35—35 of the cutter whereny
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the latter are adapted to move in shear relative 7a

4

to the cutting-edges 39—39 of the cutting-plate,

in the manner hereinafter described.

The handles T of the tocol comprise a lower
handle 40 fixed with respect to the head-member
of the tool and an upper handle 41 movable with
respect to the lower handie and the head-member
of the tool.

The lower handle 40 may be formed from stiff

sheet-metal stock and is substantially U-shaped
in cross :section, the forward ;ends of the respec-
tive upstanding side walls of the handle §3 being

fixedly secured to the rear edges of the afore-

gaid flange-portions 22—22 of the head-member

{5 by welded joints or equivalent fastening-
means, whereby the lower handle 40 and head-
member |5 constitute a unitary assembly. Ex-
tending through opposite side walls of the lower

handle 49 adjacent the forward ends thereof is a

pair of axially-aligned apertures adapted to ac-
commodate pivotal means 42 which is provided
for pivotally securing the lower end of a link 43
between the up:tanding side walls of the lower
handle. As shown especially well in igs. 7 and 8,
& cross-piece 44 extends across the upper edges
of the respective side walls of the lower handle
immediately rearwardly of the pivotal means of
the link 43, and serves both to reinforce the han-
dle structure and as a stop to limit the pivotal
movemeant of the Tink 43 in a cloeckwise direction,
as and in the manner hereinafter described.

The upper handle 41 of the tool is similarly
formed of relatively-stiff sheet-metal stock bent
so as to be substantially U-shaped in cross sec-
tion but is inverted with respect to the lower
handle 40, as indicated in Figs, 7 and 8, the for-
ward ends of the respective side-nlates of the
upper handle 4f being enlarged, as at 45—45.
The exiremities of each enlargement 45 are pro-
vided with apertures for accommodatineg pivotal
means or equivalent fastening-means. Thus, the
axially-aligned apertures in the lower extremi-
tiles of the enlargements 45—45 of the upner
handles are adapted to accommodate pivotal
means 46 which nasses threugh an aperture in the
aforesaid link 43 at a point therein immediately
above the upper edges of the lower handle. The
upper end of the link 43 extends upwardly and
is enclosed within the depending side walls of
the upper handle 41. Secured to the upper end
of the link 43 is the forward end of a coil spring
41, the rear end of which is secured by fastening-
means 48 adjacent the outer end of the upper
handle 41, as shown especially well in Figs. 7
and 8.

The axially-aligned apertures in the upper ex-
tremities of the enlargements of the side walls
of the upper handle are provided with pivotal
means 49 which extends through an aperture in
the shank 31 of the cutter 30, the aperture in
the shank 3! of the cutter being in axial align-
ment with the apertures. in the upper extremities
of the aforesaid enlargements of the upper han-
dle when the cutter 30 is in its normal poesition,
as shown in Figs. 1 and 7. Moreover, in extend-
ing through the apertured shank of the cutter,
the pivotal means 49 is engaged in the guide-siots
19—18 of the side-plates of the head member,
which slots serve to impart substantially-vertical
reciprocable movement to the pivotal means 49
when the upper handle 41 is successively closed
and opened with respect to the lower handle 40.

Normally, the tension of the coil spring 47
applies a force to the vpper end of the ]ink 43
which urges the latter to swing in a clockwise
direction, as skown especzially well in Fig. 7,

~whereby the lower pivotal means 46 of the upper
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handle is resiliently held to the right of the piv-
otal means 42 at the lower end of the link 43,
the pivotal means &8 of the upper handle being,
at this time, moved downwardly to the lower

ends of the cuide-slots {8—I18 in the side-plates

{8—18 of the head-member 15. With the ele-
ments in these relative positions, the upper han-

dle &1 is resiliently held upwardly away from the

lower handle 40. TUpon squeezing the two han-
dies tocether, the upper handle moves down-

O |

10

wardly relative to the lower handle, during which

action the upper pivotal means 49 of the upper

handle slides upwardly in the corresponding .

guide-slots {9—§8 of the head-member, while

the lower pivotal means 48 of the upper handle
swings forwardly of the lowermost pivotal means
42 of the link 43, the latter simultaneously swing-

ine in a counterclockwise direction whereby its

upper end draws oui or tensions the coil spring
87 Tink 43 thus serves as a floating fulcrum for

the movable handle 41, whereby the mechanical

advantage of the handle in operating cutter 39
arises not only from the normal leverage deter-
mined by the respective moment arms of the

handle about pivot 48, but also from the toggle 2:

effect produced by the counterclockwise rotation
of link 43 about its pivot 42. This arrangeme_nt
enables a far greater shearing force to be applied

for the same pressure on the handles than would

be produced were the fulcrum point 46 not mov-
able in the manner described, As the pivotal
means 49 of the upper handle moves upwardly
in the cuide-slots of the head-member, the shank
31 of the cutter 308 is carried upwardly in the
cuide-aperture of the head-member thereby

drawing the blade-portion 32 of the cutter up-.

wardly with respect to the cutting-plate 36.

More particularly, -the cutting-edges 358—35 of

the blade-portion 82 of the cutter are moved past

the cutting-edges 88—235 of the cutting-blade in

o, shearing action. Consequently, assuming a
sheet of thin metal is interposed between the un-
derside of the cutting-blade and the saw-toothed
upper face 34 of the blade-portion of the cutter,
fhen as the blade-portion 32 is moved upwardly

into the slot 38 of the cutting-plate, the respec-
tive cutting-edges 35-—35 of the cutting-blade

move past the cutting-edges 38—39 of the cut-
ting-plate, in shear, to form two longitudinal sub-

stantially-parallel cuts in the sheet of metal, the

metal intermediate the two cuts automatically
curling upwardly and forwardly in the form of
a metal curl whereby a longitudinal slot of corre-
sponding width is formed in the sheet of metal.

As the upwardly-moving blade-portion 32 of the -

cutter engages against the sheet-metal stock, 1ts
face 34 serves to hold the sheet-metal stock

firmly acainst the underside of the cutting-plate

36 thereby preventing the cut edges of the sheet
metal from curling. Moreover, the saw-teeth of
the cutting-edges 35—35 of the blade form min-
ate indenturss in the sheet-metal stock to pre-
vent the latter from sliding forwardly relative to

the cutting-edges of the blade and the cutting-

edges of the cutting~plate, so that a slot is cut in
the sheet-metal stock substantially equal inlength
to the length of the cutting-blade with each cut-
ing stroke of the latter. The narrow strip of cut
metal formed with each cutting stroke is carried
unwardly by the upwardly-moving blade-portion
of the cutter and curls forwardly in the manner
illustrated in Mig. 11, the tapered lower surface
26 of the spacer-block 23 allowing clearance for
the forward movement of the curled strip of

metal.

39
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- “While the shears may be engaged with the edge

of a sheet of metal to cut a slot therein, the con-
struction and arrangement of the blade-portion
32 of the cutter will permit the latter to punc-
ture or pierce relatively-thin sheet metal inward-
ly of its edges, as illustrated in Fig. 11, and to
form a slot therein starting at this point in the.
sheet of metal.

The superior sheet-metal cutting-shears of this
invention is thus characterized by its simplicity
and durability of construction and by the ar-
rangement of the cutting-blade with respect to
the cutting-plate of the shears, whereby opposite

- edges of the cutting-blade cooperate with corre~
- sponding edges of the cutting-plate to simulia-

neously perform a shearing cut on a sheet of metal
or equivalent material to make two substantially-:

" parallel cuts therein for rerforming a slot of an

equivalent width, the cveration of the cutting--

“blade being performed with facility by manual

operation of the movable handie of the shears. .
. The invention may be carried out in other spe-
cific ways than those herein set forth without
departing from the spirit and essential charac-
teristics of the invention, and the present em-
bodiments are, therefore, to be considered in all”
respects as illustrative and not restrictive, and
all changes coming within the meaning and equiv-
alency range of the appended claims are intended.
to be embraced therein. - |
I clagim:. - o
1. In a pair of manually-operated shears for:
cutting sheet material, the combination includ-
ing: a head-member having a pair of later-.

ally-spaced substantially-parallel cutting-edges

thereon; a handle fixedly secured to said head-
member; a cutter movably mounted with respect
to said head-member, said cutter having a pair of

laterally-spaced . substantially=parallel cutting--
edges adapted to be moved into and out of shear--

ing relationship with the cutting-edges of said
head-member: a movable handle; link-means ar-:
ranged to pivotally connect sald movable handle
to said cutter and to said head-member so that

-movement of said movable handle relative to said

fixed handle transmits substantially-vertical re-
ciprocable movement to said cutfer, whereby the
cutting-edges of said cutter and said head-mem-
ber move in shear to cut a slot in a sheet of mate-
rial: and resilient means connected to said mov-
able handle and to said link-means to automati-
cally move said movable handle away from said
fixed handle so as to separate the cutting-edges
of the head-member and cutter respectively.

2. In a pair of manually-operated shears for
cutting sheet material, the combination includ-
ing: a head-member having a cutting-plate fixed
thereon and provided with a pair of laterally-
spaced substantially-parallel downwardly-and-
inwardly~beveled cutting-edges; a handle fixedly
secured to said head-member; a cutter movably
mounted with respect to said head-member, said
cutter having a pair of laterally-spaced substan-
tially-parallel cutting-edges adapted to be moved
into and out of shearing relationship with the
cutting-edees of said cutting-plate; a movable
handle: Iink-means arranged to pivotally connect
said movable handle to said cutter and to said
head-member s0 that movement of said movable
handie relative to said fixed handle transmits
substantially-vertical reciprocable movement to
said cutter, whereby the cutting-edges of said
cutter and said head-member move in shear to
cut a slot in a sheet of material; resilient means
connected to said movable handle and to said
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link-means to automatically move said movable
handle away from said fixed handle so d4s to sep-
arate the culting-edges of the head-member and
cutter respectively: and stop-means carried by
sald fixed handie, said stop-mears being arranged
to be engaged by said link-means to liniit the
movement of said movable handle away from said
fixed handle. | -

3. In a pair of manually-operated shears for
cutting 4 siot in sheet material, the combination
including: a head-member having a Substan-
tially-vertical guide-aperture: a substantially-

horizontal cutting-plate fixed on said head-mem-

ber and provided with a pair of laterally-
spaced cubstantially-parallel downwardly-and-
inwardly-beveled cutting-edges: a handle fixedly
secured to said head-meéember; a cutter movably
supported in the guide-aperture of said head-
member, said cutter having a toothed blade-por-
tion which tapers downwardly from its uppeér sur-
facée and is provided with a pair of laterally-
spaced substantially-paralle] cutting-edges ar-
ranged to he moved into and out of shearing rela-
tionship with the cutting-eédges of said head-
member; a movablé handle; link-means arranged
to pivotally connect said movable handle to said
cutter and to said head-member, whereby move-
ment of saild movable handlé toward said fixed
handie serves to move said cutter upwardly in the
guide-aperture of said head-member, whereby
the cutting-edges of said blade-portion and said
cutting-=plate move in sheai to cut a slot in g sheet
of material; and resilient means connected to
sald movable handle and to said link-means to
resist the dispiacement of said movable handle
toward said fixed handle and to urge said mov-
able handle away from said fixed handle follow-
ing displacement thereof so as to automatically

separate the cutting-edges of the cutting-plate

and plade-portion of the cutter respéctively.

4. In a manuaily-operated shear for cutting
sheet material, the combination including: a
head-member having a cutting-edge provided
thereon and a handle fixedly secured to said

10

20

member, said head-member and fixed handle ¢3

8
conistituting o unitaty member; a cutter movably
mounted for substantially vertical reciprocable
movement with respect to said head-member,
said cutter having a cutting-edge adapted to be
moved into and out of shearing relationship with
the cutting-edge of said head-member; a mov-
able Hardle said handle being pivotally con-
nected at its inner end to said cutter; a link-
meémber pivotally connected at one of its ends to
sald unifary member, sald link-member being

pivotally connected to said movable handle to
provide a toggle whereby movement of said mov-
ablé: handle with respect to said fixed handle
transmits substantially vertical reciprocable
movement to said cutter.

9. A manually-operated shear as defined in
cldaim 4, ih which said link-member is provided
with a portion which extends beyond its point of
pivotal cdnnection to said movable handle and

spring means acting upon said extended portion

to urge said link-member to pivot in a direction
which causes the cutting-edge of said cutter to
be moved out of shearing relationship with the
cutting-edge of said head-member.

ROBERT H. HARTWELL.
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