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UNITED STATES

PaTENT OFFICE.

GEORGE M. HINKLEY, OF MILWAUKEE, WISCONSIN, ASSIGNOR OF ONE-
HALF TO EDWARD P. ALLIS & CO., OF SAME PLACE.

SAW-SWAGING MACHINE.

SPECIPICATION forming part of Lietters Patent Wo. 373,740, dated Hovember 22, 1887,

Application filed June 29, 1887, Serial No. 212,856,

To all whom it may conceriv:
Be it known that I, GeorgE M. HINKLEY,

of Milwaukee, in the county of Milwankee and

State of Wisconsin, haveinvented certain new
and useful Improvementsin Saw-Swaging Ma-

_chines, of which the following isaspecification.
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My invention relates to. machines for swag-
ing the teeth of saws, and is designed more
particularly for operating upon band saws,
though not restricted thereto.

The machine consists, essentially, of a sup-
porting-frame, feed-rolls for advancing the
saw-bladeone tooth at a time, clamps for grasp-
ing the saw when the tooth to be swaged is in
proper position, a roller and a die which de-
scend one in front and the other in rearof the
tooth, the die acting upon the tooth, throwing
its point slightly forward and sustaining it
while the rolier ascends and spreads the point
laterally, and meebanism for imparting motion
to theseveral parts in proper timeand order,
as hereinafter explained.

The elements and combinations which are
deemed new will be pointed out in the claims.

The construction of the machineisillustrated
in the annexed drawings, in which—

Figure 1 is a side elevation of the complete
machine; Fig. 2, a top plan view; Fig. 3, a
horizontal section on a planejust below the bed
or table of the machine; Fig. 4, an end view
of the machine; IFig. 5, a perspective view of
the head or upright portion of the frame con-
taining the swaging-slide, its guides, and the
saw-clamps; Wig. 6, a rear view of the same;
Fig. 7, a view showing the construction of said
clamps.

A indicates the bed or table of the machine,
supported by legs or standards B, and pro-
vided on its underside with hangers Cand D,

‘the former having boxes « for a main driving-

shaft, B, and the latter having boxes b for a
shatt, I, and boxes ¢ for a shaft, G, both here-
inafter referred to. -

Keyed or otherwise made fast npon shaft E
are four cams, 1, 2, 3, and 4, whick, throngh
intermediate mechanism, produee all the
movements of the various parss and determine
the order and time of such movements,

Above the bed or table A, and supported
thereby, are the feed-rollers, the clamping-
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jaws, and the swaging devices. The feed-roll-
ers H H are two vertical rolls, advisably cov-
ered with rubber, leather, or other suitable
material, to take a firm hold upon the saw-
blade and earry the next tooth forward against
the swaging-roller, while at the same time
avoiding injury or defacement of the blade.
The roller shafts or arbors are carried at
their iower ends in adjustable boxes d, which
are secured at any desired adjustment by set-
serews ¢, one box being set toward the other
by means of a screw, I, the stem of which ex-
tends out beyond the side of bed or table A,
and is farnished with a hand-wheel, as shown
in Fig. 2. The upper ends of said arbors are
likewise provided with boxesor journal-bloeks

f, to one of which is hinged or pivoted a yoke,

J, carrying a serew, I, provided ab its outer
end with a hand-wheel by which to turn it.

When it is desived to enter between the roll-
ers a saw-blade which eannot be conveniently
passed endwise between—as, for instance, a
gang-saw blade provided with tabs for secur-
ing it in the sash, or a band-saw blade, which
of coursa could only be entered transversely
to its length—the screw K is turned back,and,
if necessary, the screw I also, the yoke J is
thrown up, the blade is passed down between
the rollers, its toothed edge uppermost, and
then the yoke is brought baek tfo its normal
position, and the serews are tightened to give
the desired pressure of the rollers upon the
saw-blade. It is necessary that the blade be
advanced by a step-by-step movement, and
that each advance be exactly equal to the dis-
tance between the points of successive teeth,
80 that each tooth may be brought to the exact
position required for the proper operation of
the swaging devices. To aceomplish this the
arbors g g of the rollers H I are provided
with gear-wheels % b, of like size and number
of teeth, and one of said arbors is further pro-
vided with abevel-pinion,?, which meshes with
and receives motion from o like pinion, j, car-
ried by the shaft G.

Keyed or otherwise made fast uponshaft G
is a ratchet-wheel, I, andswinging freely upon
the outer end of said shaft is a yoke, I, hav-
ing an arm, M, furnished with a dog or pawl,
I, which alternately rides back over and en-
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gages with the teeth of ratchet-wheel L as the
yoke swings to and fro. Theswinging or os-
cillating motion of the yoke is effected by cam
1, acting through the medium of a grooved
block or runner, N, which clasps or straddles
the edge of its irregular rim, a pitman or con-
nectlnv rod, O, and: apendulouslmk or hanger,
P, whlch latter maintains the block or runner
and the end of the pitman attached thereto
at the proper height.-

In order to provide for varying the feed of
the saw-blade, the yoke M is furnished with a
sliding bloek, m,to which pitman O is altached,
and said block is provided with a thréaded
hole, through which passesan adjusting-screw,
n, swiveled in the yoke, and provided with a
hand-wheel by which to turn it. By turning
the screw the block may be raised or lowered,
and the throw of the yoke and consequent
movement of the ratchet-wheel and feed-roll-
ers proportionately increased or diminished.

The cam 1 is of such form that the parts
actuated by it perform their movements while
the swaging devices are at rest, and that said
parts remain at rest while the swaging devices
are in action.

The mechanism for clamping the saw-blade
preparatory to the acting of the swaging de-
vices will be better understood upon referring
to Figs. 1, 2, and 4. Asshowninsaid figures,
two standards, Q, are bolted to and rise from
the bed ortable A, said standards being formed
with recessed or box-like portions Q', which
extend inward toward each other from oppo-
site sides of the vertical plane in which the
saw-blade is held and moves.

‘Within the box-like portions Q', which are
covered by plates or caps QF, are placed clamp-
ing-jaws R R/, designed and arranged to clamp
the saw-blade between them and to hold it
firmly while undergoing theaction of theswag-
ing devices. The jaw R is pressed inward to-
ward the plane in which thesaw-blade moves
by means of two set-secrews, S 8, and it is held
against moving too far mwa1d or is drawn
back by means of an intermediate screw, S'.
The other jaw, R/, is required to advance and
recede quickly after each advance of the saw-
blade to clamp it for the action of the swaging
devices and to release it for feeding forward
after such action.. To effect such movements
I provide a vertically-moving bar, T, between
which and the rear or outer end of jaw R, I
placetwolinksor bars,o,which are pivotally ab~
tached at their ends to the bar T and to the jaw,
respectively, said links approaching more or
less nearly to a horizontal position as bar T
moves longitudinally. The rear or outer face
of bar T bears against a block, U, adjusted
like jaw R by means of screws S and %', said
block being held rigidly in any position to
which it may beadjusted. Thevertical move-
ment of bar or slide T is unvarying; hence it
follows that upon the adjustment of block U
will depend the distance between the jaws R
and R’ when the latter is forced inward by bar
T and links o, and in this way the jaws may
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be made to clamp blades of different thick-
nesses. The rising and falling motions of bar
T are produced by means of cam 2 on shaft E,
acting through the medium of a lever, V, piv-
oted at one end upon shaft F and farnished at
its other end with a block or runner, p, which
clasps or straddles the laterally-pr ojectina rim
of the cam, the lever V ‘ind bar T being con-
nected by a link, ¢, Fig.

Theswaging mechanism COHSlsts,essentlally, .

of two parts—a roller, W, which passes down
in front of the tooth, and a die, X, which de-
scends upon the back of the tooth, bends it
forward, and sustains the tooth Whlle theroller
ascends to spread out and finish the tooth.
The roller W is journaled in a slide, Y, pref-
erably of U form in crosssection, runninor in
seats or grooves in standards or guides Z, in
which it is retained by a covering-plate, Z’
The standards or guides Z are formed with
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downwardly-extending arms 7, curved in an .

arc of a cirele concentric with the roller W
when the latter is in position to spread the
point of the tooth, and these arms fit nicely
within grooves s, of like curvature, formed in
arms ¢, extending upward from the standards
Q, as shown in Fig. 1. Thearms¢are pierced
to receive clamping-bolts %, the inner ends of
which are bent horizontally at a right angle to
pass in front. of the arms r and to bear ammst
the inner faces thereof when the nuts u/, ap-
plied to the outer ends of the bolts, are turned
up to draw the bolts tight. In this way the
arms 7; and consequently the standards Z, are
held 11g1d1y at any desired adjustment, the an-
gle of inclination of the standards being varied
by swinging the same forw ard orbackward, as
required.

Owing to the curvature of the arms » con-
centrically with the roller W when the latter
is in its working position, it will be seen that
the adjustment or variation of inclination of
the arms and the standards Z will not affect
or -alter the central working position of said
roller. The slide Y is forwed with an out-
wardly - projecting lug or ear, to which is
jointed a pitman, A’, the lower end of which
is made in the form of an open frame or yoke,
in which is placed a sliding block, B, car-
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rying a stud or pin, w, which enters a hole .
> b ¥

in one end of a lever, ¢/, pivoted or hung at a
point between its ends in hangers y and fur-
nished at its other end with a block or run-
ner, #, which fits upon or clasps the laterally-

projecting rim or flange of cam 3. The block>
B'is tapped to receive an adjusting-screw, D',

swiveled in the yoke or open frame of pltm'm
A, as indicated in dotted lines, Figs.1 and 6,

so that by torning the serew the block may be
raised or lowered, and thus the points to which
the roller may rise and fall may be varied to
suit the width of blade and the size of the
teeth operated upon. The cam 3 is so formed
and placed with reference to cams 1 and-2
that it lowers the slide Y before the feed or
advance of the blade is entirely completed
and while the clamping-jaws R R’ are closing
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upon the blade, the movement of the slide ter-

minating when or just before the jaws begin to

clasp the blade.

X indicates a die designed to act upon the
back of thetoothator nearthe pointand tosup-
port the tooth while the swaging-roller travels
upward over its front face and spreads and
finishes the same. This die is earried by and
is adjustably secured in aslotted or bifurcated
slide or die-carrier, ¥, which is made in the

form mentioned to permit it to straddle the.

saw-blade. Set-serews 3 serve both to adjust
and to clamp the die B in place, and also per-
mib it to be readily removed and replaced
when necessary. The lower end of slide or
die-carrier I is connected by a link, 2, with
an arm, ¢, projecting from a sleeve, ¥, encir-
cling shaft F, and provided with a long arm
or lever, ¢/, furnished at or near its free end
with a sliding block or runner, &, which clasps
or straddles the horizontally-projecting flange
or rim of cam 4. The cams 1, 2. 3, and 4 be-
ing all secured upon ope and the same shaft,
and beiag made to give all requisite motions
to the working parts, it follows that after the
cams are once properly adjusted and made
fast upon the shaft the motions of the parts
will of necessity take place in unvarying or-
der and time. To retain thelink 2z in vertical
position its lower end is provided with an
arm, 2z, which extends down below the point
of attachment to arm a'y and is fornished with
a ball or weight, #

G’ indicates 11;0% or stem, the upper end of
which is slotted ro receive, gmde, and support
the back edge of the saw-blade. This postis
fitted in a hole or opening in the bed or table
A, in whiech it may be raised and lowered, as
1eqmred, and is Llamped at any desired height
by a set-screw, €.

‘\Vhﬂep%smg through the machine and be-
ing acted upon by the swaging devices the
saw-blade is sapported by a bearing-block or
anvil, f7, the under face of which is inclined
lopgitudinally and rests npon the correspond-
ingly-inclined face of a lower block, ¢’. Thus
formed, the saw-support may beraised orlow-
ered by moving the bleck /' lengitudinally
upon the block 7.

‘When asaw is oo narrow to bring the teeth
in proper working position by means of blocks
/7 and ¢,block ¢ may be raised and a block of
sufficient thicknpess, with parallel faces, be in-
serted between bed A and block ¢/, to bring the
points of the teeth to the desired height.

Having thus described my invention, what
I claim is—

1. A machine for swaging saws, consisting,
essentially, of the following elements in com-
bination: a supporting frame-work provided
with standards and hangers for sustaining the
moving parts of the machine, a rotary shaft
mounted in said frameand provided with cams
for giving motion to the various parts, feed-
rollers adapted and arranged to bear against
opposite faces of a saw-blade and to advance
the same, movable jawsfor clamping the blade

preparatory to theswaging action, a swaging-
roller movable lengthwise and in front of the
saw-teeth, a swaging-die movable to and from
the rear face of the teeth, and eonnecting de-
vices, substantially such as described and
shown, for transmitting motion from the sev-
eral cams-to the feeding, clamping, and swag-
ing devices.

2. In asaw-swaging machipe, feeding mech-
anism consisting of a pair of rolls geared to-
gether, a beveled pinion secured upon the
arbor of one of said rolls, a shaft provided
with a bevel-gear to mesh with that of the
roll, and provided, also,with a ratchet-wheel,
a pawl-carrying arm or lever pivoted concen-
trically with said ratchet-wheel, a cam, a eon-
necting-rod extending from the pawl-carrying
lever to the cam,and provided with a block or
runner fitting upon the rim of said cam, and
a link saspended from the frame of the ma-
chine and serving to support the connecting-
rod and the block or runuer.

3. In combination with feed -rollers H H,
connected by gearing-shaft G, counected by
gearing with the arbor of one of said rollers,
ratchet-wheel I, lever M MM, provided with
dog I, sliding bioek m, adjusting-serew n, pit-
man O, link or hanger P, block or rnnner N,
and eaw or ecccntrlc 1, for imparting motlon
to the rod O.

4. Incombination with rollers H H and the

journal-blocks f at their upper ends, a yoke,
J, pivoted to one of said blocks, and a screw,
K, passing through said yoke and adapted to
bear against the other of said blocks, substan-
tially as and for the purpose set forth. -

5. In combination with rollers I H, and
with mechanism, substantially such as shown,
for imparting a step by-step rotation thereto,
Jjonrnal-blocks applied to the upper and low er
ends of said rollers, adjosting-screws bearing
agaiust the lower journal- blocLS a yoke piv-
oted to one of the upper Journal blocks, and
an adjusting-screw passing through the yoke
and bearing against the other of said journal-
blocks.

6. In a saw-swaging machine, the combina-
tion of a .supv)or‘omn fxmne, bﬁdnd"ll‘ﬂb rising
therefrom, clamping -jaws mounted in said
stmdards, and links or toggles bearing at one
eund against one of the jaws and at the other
end connected with a vertically-moving slide,
whereby a vertical movement of the slide in
one direction will cause the jaws to clasp the
blade and a movement in the reverse diree-
tion will cause the jaws to release the blade,
substantially as set forth.

7. The combination, in a saw-swaging ma-
ehme, of supporting- standaxds Jaws monnted
and arranged to slide therein, set-screws ap-
plied to one of said jaws and serving to adjust
and hold said jaw, a vertically-moving slide in
rear of the other jaw, links extendmg from
said slide to the jaw, a bearing-block in rear
of the slide, and adjusting-serews for moving
and securing said bearing-block, whereby the
distance to which the j Jjaws shall be moved by
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the action of the slide may be varied as de-
sired.

8. The combination, in a saw-swaging ma-
chine, of supporting-standards, jaws mounted
therein, a vertically-moving slide in rear of
one of said jaws, links connecting the slide and
said jaw, a lever pivoted to the frame-work of
the machine, a link connecting the lever and
the slide, a rotating cam or eccentrie, and
a block or runner carried by the lever and
actuated by thie cam or eccentrie, whereby the
jaws are caused to periodically elamp and re-
lease the saw-blade passing between them.

9. In a saw-swaging machine, the combina-
tion, with a supporting frame and standards,
of clamping-jaws mounted in said standards,
a slide moving in one of said standards atright
angles to the movement of the jaws and con-
nected with one of said jaws by links, a lever
pivoted at one eud to the frame of the machine
and provided atits oppositeend withagrooved
block or runner, a cam having its rim ex-
tended info the groove of said block or run-
ner and serving to give motion to the lever,
and a link conneeting said lever and the shide,
whereby the rotation of the cam is caused to
move the slide and actuate the clamping-jaw,
substantially as set forth.

10. In asaw-swaging machine, the combina-
tion, withsupporting-standards,ofavertically-
moving forked orslotted slideadapted to strad-
dle the saw-blade, mechanism, substantially
such as shown, for imparting a longitudinal
movement to said slide, and a die carried by
the slide and adapted tostrike the rear face of
the saw-teeth, substantially as set forth.

11. In a saw-swaging machine, the combi-
nation, with saw-hclding devices and with a
swaging-die, of uprights or supports provided
with arnis having are-shaped grooves, grooved
guides or standards having arms curved to fit
and seated in the grooves of the uprights or
supports, clamps for securing said arms at any
desired adjustment, a slide movable in the
grooved standards or gunides, and a roller car-
ried by said slide'and adapted toact upon the
front face of a saw-tooth, substantially as and
for the purpose set forth.

12. In a saw-swaging machine, the combi-
nation of saw-holding devices, a reciprocating
slide, a swaging-roller carried by saidslide and
adapted to act upon the front faces of the saw-
teeth successively, guides for said slide adjust-
able to different inclinations, and locking de-
viees or clamps for holding the guides at any

inclination, whereby the movement of theslide
and its roller may be made to correspond with
the line of the front faces of the saw-teeth.
13. In combination with uprights or sup-
ports Q, having arms ¢, provided with curved
grooves s, guides Z, provided with arms r, fit-
ting and seated in said grooves, clamping de-

6o

vices bearing upon said curved arms, slideY,

movable longitndinally in said guides, and

roller W, carried by the said slide, substan-
- tially as set forth. ) '

14. Inasaw-swaging machine, substantially
as shown and described, the combination, with
saw-supports, of a reciprocating slide, Y, a
swaging-roller carried thereby, a lever pivoted
at one end and provided at its opposite end
with a grooved bloek, z, a cam, 3, having its
rim or flange extending into the grooveof the
bloek, and a rod or pitman, A’, connecting the

-slide and the lever, whereby the rotation of

the cam is caused to produce a reciprocating
motion of the slide Y and to carry the roller
over the front faces of the teeth of the saw.

15. In combination with guides Z, slide Y,
provided with roller W, lever C', pivoted at
oneend and provided at its opposite end with
grooved bleck @, rotary cam 3, and pitman or
rod A/, connecting the slide and the lever.

16. In combination with slide Y, provided
with roller W and with lever C'and its operat-
ing devices, connecting-rod or pitman A’, hav-
ing the open yoke or frame at one end, sliding
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block B’, mounted in said open yoke, stud or -

pin w, extending from said bloek to the lever

(', and an adjusting-screw, D', for raising and
lowering said block and pin. -

17. In a saw-swaging 1machine, the adjust-
able ways Z, in combination with the slide Y
and the swaging-roller W, as and for the pur-
pose specified.

18. In a saw-swaging machine, the combi-
nation of a die or anvil, X, to support the back
of thesaw-tooth, aslide provided with a swag-
ing-roller to act upon the front of the tooth,
adjustable guides for said slide, and clamps or
loeking devices for holding the guides at any
desired inclination, whereby therolleris caused
to move positivelyin contact with the front of
the tooth from root to point.

In witness whereof 1 hereunto set my hand
in the presence of two witnesses.

GEORGE- M. HINKLEY.

Witnesses:

Wu. W. ALLIS,
Epw. P. ArLLis, Jr.
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