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6 Claims.

The object of my invention is to provide an
improved saw-swage, embodying an improved die,
by means of which the teeth of standard saws,
particularly, such as circular, band snd gang,
may be more easily accurately swaged than here-
tofore.

The accompanying drawings illustrate my in-
vention:

Fig, 1 is a transverse section of a swage em-
bodying my invention;

Fig. 2 is a diagram, on a considerably enlarged
scale, of a transverse section of my improved
die, and adjacent saw-tooth, anvil, and swage
body;

Figs. 3 and 3A are respectively diagrammatic
plan and elevation, on an enlarged scale, of a
properly swaged saw tooth;

Tigs, 4 and 4A are respectively similar dia-
grams of a tooth which has been improperly
swaged by a rubbing pressure insufficiently sus-
tained; and

Fig. 5 is a highly magnified fragmentary dia-
gram.

In the drawings 10 indicates the main body
of a swage, transversely slit at il to receive the
toothed edge of a saw, and transversely pocketed
at each side of the glit, at right angies thereto, to
receive roller bearings 14, having inner races 13.

Body 10 is pierced by a bore 16 in the plane of
slit 11 and the anvil 15 lies in this bore backed
by the usual backing screw 17 and held trans-
versely by screw 18. The swage body is clamped
upon g saw by clamping screws 21.

The main body 10 is provided with the usual
supporting and positicning forks, gauges and
accessories but these are not shown as they form
no part-of my present invention.

The parts thus far described are, or may be,
of well known form and arrangement.

Axially adjustable in races 13, but normally
axially fixed therein by the usual means, is my
improved die 12 to one end of which is secured an
operating lever of well known form, and therefore
not shown.

- The cross-section of the die, in that portion
to be utilized for swaging operations, is novel,
and preferably this cross-section is uniform
throughout the length of the die for convenience
of production.-and in use.

The die is fabricated from a piece having s
circular cross section having a diameter which af-
fords a close but free sliding fit into the inner
races 13 of bearings 14 and this diameter is
preferably as large as is practically permitted by
the gullets of the saws upon which the swage is to

(CL 76—54)

be used. ' At one side, die 12 is flattened, as at
64, to faciiitate attachment of the operating lever;
and at one edge this surface 64 merges at 65 into
a swaging cam 66 having an angular extent of
about 60 degrees and tangentially merging into
the cylindrical-are, full-radius portion 68 which
is preserved through an arc (about 15°) which is
substantially less than the arc to be traversed
on the material of the saw tooth in the necessary
swaging operation. Beginning at the rear edge
69 of the full-radius portion 68 there is a surface
76 which is eased off by decreasing the radius at
the rate of approximately 0.001 of an inch per
angular degree and merging into a reduced, bub
uniform radius portion 71 having an angular ex-
tent from edge 67 at least a trifie greater than the
arc to be traversed by swaging action on the
saw tooth.

The difference between the radius R, of the
main cylindrical surface of the die, and the
radius R’, of the portion 71, is less than the range
of elasticity (. e. spring-back) of the metal of the
tooth radially of the die which will inherently fol-~
low the swaging effect of the segment 68 of the
die, (as will be made to appear) but must be
sufficient to reduce frictional resistance to turn-
ing of the die enough to permit accurate opera-
tion of the die by an average operator. When
the swage is applied to a saw, a tooth is firmly
held with its top (or back) edge firmly seated on
the inner end 15’ of the anvil 15 and with its tip
at or slightly beyond the corner 15’ of the anvil,
which corner, as previously stated, is set so as
to coincide with the circle of travel of the full-
radius portions of the die. Conseguently the
segment X of the tooth projects over the bore
of the inner races 13 and when the die is rotated
so as to force the edge 67 of segment 68 of the
die to the anvil corner 15’ the material composing
segment X is displaced or “swaged” to new posi-
tions which result in a broadening of the tip T
of the tooth. ‘

The swaging operation compresses the metal of
the tooth toward line 15" and arc z but, said metal
being elastic to some degree, it does not become
permanently set as far back as arc . The metal
displacement back to arc zx is, of course, actually
performed by surface 66 and corner 67 but, as
surface 68 is advanced the displaced metal of
the tooth presses back on surface 68 and this sur-
face, resisting said pressure, tends to fatigue the
tooth metal. As a consequence, the amount of
permanent set in the tooth metal, approximating
but never zctually coinciding with arc z, will be
a function of the elasticity of the footh metal
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and of the duration and extent of resistance af«
forded by segment 68.

If segment 68 is too long, the pressure thereon
by the tooth metal, as line 67 is moved toward
and to line 15’, offers so much resistance to ad-
vancement of the die that too much strength is
required to turn it and average operators can
not operate the tool accurately.

On the other hand, if segment 68 is too short
there is not sufficient backing of the dis imme-
diately to the rear of line 67 and the die breaks
down at this line after a few swaging operations.

Also, if the surface of the die immediately to
the rear of segment 68 is relieved toc much, espe~
cially within too small a circumferential distance
from the rear end of segment 63, the tooth metal
springs back behind segment 68 without being
sufficiently laterally displaced and permanently
set. 'This has been 2 long recognized deficiency
in the action of such dies and an effort has here-
tofore been made to cure this defect by shorten~
ing segment 68 and fully relieving the surface cf
the die back of said segment a radial amount
greater than the amount of spring-back (elas-
ticity) of the tooth metal. However, such a die
fails to properly support and laterally spread th
tooth metal and produces such a swaging as i
shown in Fig. 4 where the wedge-like backing,
indicated at w, for the cutting tip of the tooth, is
too short and does not make the cutting tip suf-
ficiently strong.

I am aware that dies have been heretofore
made and used wherein there is no relief back of
the line 67 but, as stated above, accurate opera-
tion of such dies is practically impossible because
of the frictional resistance to die turning.

As a result of long experimentation with dies
of the two types mentioned above I have dis-
covered that a wider gauge of swaging coupled
with a longer, less abrupt backing wedge w’ (Fig.
3) may be produced with much Iess force applied
to turn the die, by forming the die with the sur-
faces 70 and 71 as above described.

While T am not entirely sure as to the precise
reasons for the differences in action of my die
as compared with the actions of the cther two
dies which I have mentioned akove, it seems to
me that the difference is probably because the
portion 790 retards the rate of spring-back of the
tooth metal thus ‘intreducing an clement of
fatigue in the tooth metal, giving it time to spread
laterally, and the portion 71 together with portion
70 prevents the tooth metal from flowing back-
wardly and gives it time to fiow laterally.

Whatever the actual theory may be, I have
found in actual practice that my improved die
produces a much stronger swage of greater gauge
with less effort than either of the cother dies
mentioned.

Practically all saws on the market are made of
standard steel of uniform quality and therefore
of the same elasticity and cold-plasticity and I
have found that where the saw plate is 19 gage or
more, best average results are obtained when the
relief of surface 71 is approximately 0.010 inches,
but where the gauge of the saw plate is less than
19 gage said relief should be approximately 0.0650
inches. In either case the best results appear to
be obtained when the rate of relief of the segment
70 is approximately 0.061 inches per circumfer-
ential degree.

The relief of surface 71 should, in any event, he
less than the range of elasticity of the tooth metal,
which apears to be somewhat more than 0.610
inches.

“w o o

The circumfierential extent of portion 68 should
be materially less than the length of arc z but
should be enough to furnish adeguate backing for
line 67 and in practice I have found that a cir-
cumiferential extent of approximately 15° is de-
sirable for this portion 68 though there may be
some Iatitude as to this dimension.

The initial swaging cam 68, as is well known
in the art should not be too abrupt and this por-
tion of my die conferms to well known practice.

The distance rearwardly from line 87 to line
64’ should be considerably greater than 180° so
that the die will e firmly supported in the bear-
ings.

Referring again to Fig. 4, which shows a tooth
swaged by a die having too much clearance back
of the full-radius swaging portion:—

t will, of course, be understced that dimen-
sional differences of as much as 0.601 inch are of
meajor importance and that, in this figure, it has
been necessary, even though the scale is eight
times natural size, to exaggerate certain features.

When g die is fully relieved hack of the full-
radius swaging portion, as has heretofore been
the custom, the metal of the tooth is not evenly
swaged throughout the length of the front face
¥, (as shown in Fig. 3) but (as shown in Fig. 4),
when the die has been carried through its full
stroke, a portion of the tooth metal, which has

t face of ths swaged

» short fully swaged surface T
just back of the {ip, and a surface ¥ joining the
rear or lower end of surface I at the ridge Y.
The result of this imperfect swaging is that the
metal is not sufficiently crowded forwardly to pro-
duce full width at the cutting edge and is not suf-
ficiently displaced laterally at the base of the
swage to produce a long backing wedge.

When the tooth is swagad by a fully relieved
die the cutting gauge g (lateral spread at the
cutting edge) is several thousandths ¢’ less than
the gauge ¢’ produced by my die and the wedge
angle is more abrupt.

On the other hand, with a die having the char-
acteristics of my new die wherein the relief at the
part 70---71 is enly sufficient to afford substan-
tizily lessened frictional resistance, while at the
same time resisting full spring-back of tha metal
in the arc ¥/, I am abls to produce, by an easily
and accurately exertable force, a tooth, as shown
in Fig. 3, having a smooth, unridged, front face,
an extra gauge cutting tip and a long backing
wedge.

I claim as my invention:

1. A swage comprising a main body trans-
versely slotted to receive the toothed edge of a
saw and provided with a pair of aligned bearings
on oppesite sides of the slot at the root thereof,
an anvil slidably mounted in the main body at
the root of the slot in the plane thereof, saw
clamping means carried by the main body, and
a die projected through the bearings and sup-
ported thereby across the body slot in opposition
to the anvil, said die having circumferential con-
tact with the bearings cver an arc of substan-
tially more than 180° and having, between its
ends, in opposition to the anvil, a swaging-cam
surface subtended to the rear by a circular swag-

ing arc of full-radius and having an angular j

extent of several degrees but substantially less
than the amplitude of swaging stroke, said full-
radius surface being subtended toward the rear
by a reduced-radius surface having an angular
extent approximating the difference between the
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angle of full swaging stroke and the arc of full-
radius swaging surface, the maximum radial re-
duction of said reduced-radius surface being less
than the inherent spring-back of the saw tooth
metal following the full effect of said full-radius
swaging surface,

2. A swage comprising a main body trans-
versely slotted to receive the toothed edge of a
saw and provided with a pair of aligned bearings
on opposite sides of the slot at the root thereof,
an anvil slidably mounted in the main body at
the root of the slot in the plane thereof, saw
clamping means carried by the main body, and
a die projected through the bearings and sup-
ported thereby across the body slot in opposition
to the anvil, said die having circumferential con-
tact with the bearings over an arc of substan-

. tially more than 180° and having, between its

ends, in opposition to the anvil, a swaging-cam
surface subtended to the rear by a circular swag-
ing arc of full-radius and having an angular ex-
tent of several degrees but substantially less than
the amplitude of swaging stroke, said full-radius
surface being subtended toward the rear by a
reduced-radius surface having an angular extent
approximating the difference between the angle
of full swaging stroke and the arc of full-radius
swaging surface, said reduced-radius surface
comprising an initial portion radially reduced
approximately at the rate of 0.001 inches per de-
gree subtended by uniform reduced-radius sur-
face, the total reduced-radius surface having an
angular extent approximately at least as much
as the difference between the full swaging stroke
and the full-radius swaging surface and the
maximum radial reduction being not greater than
0.019 inches.

3. As an article of manufacture, & saw swaging
die having a cross section, intermediate its ends
comprising a gradually increasing-radius swaging
cam surface, subtended by a full-radius swaging
surface having a circumferential extent substan-
tially less than full swaging stroke and subtended
by a reduced-radius surface having an angular
extent approximating full swaging stroke less the
angular extent of the full-radius swaging surface
and a maximum radial reduction less than full
spring-back of saw tooth metal under the full
action of said full-radius swaging surface, and
subtended by a full-radius surface, the total cir-

3

cumferential distance from the initial end of the
first-mentioned full-radius surface to the oppo-
site extreme of the second-mentioned full-radius
surface exceeding 180°.

4. As an article of manufacture, a saw swaging
die having a cross section, intermediate its ends
comprising a gradually increasing-radius swaging
cam surface, subtended by a full-radius swaging
surface having a circumferential extent substan-
tially less than full swaging stroke and subtended
by a reduced-radius surface having an angular
extent approximating full swaging stroke less the
angular extent of the full-radius swaging sur-
face and a maximum radial reduction less than
full spring-back of saw tooth metal under the
full action of said full-radius swaging surface.

5. As an article of manufacture, a saw swaging
die having a cross section, intermediate its ends
comprising a gradually increasing-radius swaging
cam surface, subtended by a full-radius swaging
surface having a circumferential extent substan-
tially less than full swaging stroke and subtended
by ‘& surface radially decreasing approximately
at the rate of 0.001 inches per degree and merging
into a uniform decreased-radius surface, the an-
gular extent of said decreased-radius surface ap-
proximating full swaging stroke less than angular
extent of the full-radius swaging surface and
the maximum radial reduction being not more
than 9.010 inches, said last-mentioned reduction-
radius surface being subtended by a full-radius
surface having a circumferential extent which
places its farther end more than 180° from the
initial end of the full-radius swaging surface.

6. As an article of manufacture, a saw swaging 110
die having a cross section, intermediate its ends
comprising a gradually increasing-radius swaging
cam surface, subtended by a full-radius swaging
surface having a circumferential extent substan-
tially less than full swaging stroke and subtended 115
by a surface radially decreasing approximately
at the rate of 0.001 inches per degree and merging
into a uniform decreased-radius surface, the an-
gular extent of said decreased-radius surface ap-
proximating full swaging stroke less than angular 120
extent of the full-radius swaging surface and the
maximum radial reduction being not more than
0.19 inches.
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