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To all whom it may concermn:

Be it known that I, JOEN RICHARDSON, a

citizen of the United States, residing in the

city and county of San Francisco, State of

California, have invented an Improvement in
Saw Iiling and Swaging Machines; and I

hereby declarethe following to be a tull, clear,

and exact description of the same.
My invention relates to the class of ma-

chines for sharpening and swaging saw-teeth.

It consists in the novel mechanism for op-
erating the file or other sharpening-tool, in
the novel mechanism for effecting the adjust-
ment or feed of the saw to present suceessive.

teeth to the action of the sharpening-tool, and l

finally in the novel mechanism for operating |

the swaging-hammer, all of whieh, tonether~

with the Several details of :-:m'augement, con-
struction, and combination, will be hereinaf-
ter fully described, and specifically pointed
out in the claims.

The object of my invention is to provide an
effective and antomatic machine for sharpen-
ing and swaging saws.

Referring to the accompanying drawings
for a more complete explanation of my inven-
tion, Figure 1 is a perspective view of my
machine. Fig. 21s a detall elevation of a por-
tion of the trip mechanisin for eifecting the
feed of the saw. Ifig.d1sa plan detail of the
same. Iig. 4 is a detail elevation showing
the pawl-and-ratchet mechanism for operat-
ing the feed mechanism. Fig. 5 is a detail
side elevation showing the means operated by
the feed mechanism for turning the saw and
also showing the swaging-hammer. IFig. 6 is
a detail elevation showing an arrangement
for filing the back of the toothsimultaneously
with the filing of its front.

A is the frame or stand of my machine.

B is the saw-supporting shaft mounted

transversely upon the machine and carrying
the saw C upon one end of 1t. "L'his shaft is
mouunted in bearingsupon theslidingcarriage
b, which is ada,pted to be adjusted by means
of a serew b’ and hand-wheel b*, whereby the
saw may be primarily adjusted with relation
to the tooth-sharpening file.
end of the shaft I3 is a pulley &° from which
a cable 0* extends, said cable supportmw

Upon the other’

iile.

D is the file or other tooth-sharpening tool.
This 18 carried by holders d, mounted in the
ends of arms d’, which are ﬁrmly clamped to
a rock-shaft 7, mounted in fixed boxes d®and
adapted to shde back and forth in said boxes,

as well as to turn axially therein.

A reciprocating motion isgiven to the file by
the following mechanism: Elsthepowel -shaft,
mounted in the_lower portion of one end of
the frame and having the usual fast and loose
pulleys ¢ upon one end. This shaft carries a
sprocket-pulley ¢e’, from which an endless
chain e® extends to a sprocket-pulley fon a

-counter-shaft K at the other end of the ma-

mounted upon the frame, is

chine. The end of this counter-shaft has a
beveled pinion f/,which engages with a bev-
eled pinion ¢ on the lower end of a vertical
shaft G, the upperend of whiche mues a cr ank-
wheel ¢’.

In suitable transverse cuides or tracks H,
itted and adapt-
ed to slide a eross-hea.dl which is connected
by a pitman g*® with the crank-wheel ¢’. This
cross-head has an elongated grooved bearing
1, in which is fitted d:l].d w1th which engages
the lower end of a crank-arm 4, Secured

firmly to the rock-shaft «* of the file-frame.

Now 1t will be seen that power being com-
municated from the shaft E to the counter-
shatt I the crank-wheel ¢” is rotated, and
through the connecting rod or pitman g* the
eross—head I is moved back and forth, and
this movement, through the crank - arm %
causes theshaft d2to be r eciprocated, and with
it the file, said file drawing across the front
of the tooth and sharpening 1t.

In order to provide that the file shall not

touch the tooth on onestroke and shall touch

it on the other, I have the following mechan-
ism for temporarily withdrawing the file from
contact with the tooth on one stroke.

| saw with its teeth pressed closely against the
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Se-

cured firmly to one end of the rock-shaft 2 g3

1S a ecrank-arm J, under which and in contact

therewith Operateb a cam %, which is on the

end of a shaft I, which said shaft carries a

sprock-wheel &/, from which an endless chain

k7 extends downwardly to a sprocket-wheel f?
on the main counter-shaft K.

The effect of
weight W, the obJect of which is to keep the | the eam X on the crank-arm J is to raise and -
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As it raises it it rocks the | 3, is a pivoted stop-bar controlled by a spring

shaft d* backwardly, and thereby lifts the | ¢ and adjustable by means of a set-serew ¢’.

file from contact with the tooth. As it low-
ers 1t the shaft returns and the file returns to
contact with the tooth to sharpen it on its
other stroke

The fileis E;.dj usted with relation to the tooth.

by the following mechanism: The bearings d?,
in which the rock-shaftis mounted, form part
of or are connected with sliding sleeves d”,
mounted upon guide rods or tracks d°. Upon
these tracksisalsomounted a cross-har L, with
which is connected a screw-shank [, operated
by wheel-nuts /’. As these nuts are set up
they force forwardly the cross-bar L, and the
ends of this bar, coming in contact with the
endsoftheslidingsleeves ° carry said sleeves
and their bearings d® forwardly, thereby ad-
justing forwardly the rock-shaft * with its
file. In this adjustment the crank-arm d* of
the rock-shaft simply slides in the slotted or
agrooved guide 7 of the eross-head I, which is
the object of having this eonnection, as also
to permit the shaft d* to rock, as heretofore
described, without breaking the connection of
its crank-arm d* with the slotted or grooved
guide 72, wherefore the cross-head acts to re-
ciprocate the file, notwithstanding its forward-
and -back adjustment and its tilting adjust-
ment.

Whenonetoothissharpened,itbecomes nec-
essary to turn the saw so that a succeeding
tooth shall be brought into relation with the
file, and during this turning of the saw it is
obvious that the file must be lifted out from
between theteeth toallowthesucceeding tooth
tocomeinto place. To provide forthese move-
ments I have the following mechanism: Re-
ferring to Kig. 5, a pawl M will be seen, which
is adapted to engage the tooth of the saw.
This pawl is carried by a pivoted hanger m,
and said hanger is vibrated by a connecting-
link m/, the connection of which with said
hanger is an adjustable one by means of the
sliding sleeve m?, whereby the stroke of the
hanger is regulated. 'The connecting-rod is
operated by a crank -wheel m3, said erank-
wheel being alsoshown in Fig. 1, and iscarried
by the end of a shaft N. Upon this shaft is
loosely mounted a sprocket-wheel O. (Shown
also in Fig. 4.) A continuous rotary motion
is imparted to this loose sprocket - wheel by

“means of an endless chain o, which extendsto

55

and is driven by a sprocket-wheel /3 on the
main counter-shaft . The sprocket-wheel
O has attached toor formed with it a ratchet
o’. (Seen in Iigs. 1,2, 5, and 4. Upon the
shaft N is rigidly secured and adapted to ro-
tate with said shaft a disk P,.to which is piv-

6o oted a pawl p, Fig. 2, controlled by a spring

p’, which has a tendency to hold it nor-
mally to engagement with the ratchet o’ of
the sprocket-wheel O. The pawl » has an
extension-arm p° the end of which is pro-
vided with a pin p% which, as shown in Figs.
1 and 3, extends outwardly through an elon-

|

The end of this bar lies normally in the path
of the pin p° which extends outwardly frowm
the extension-arm p° of the pawl .

The operation of this mechanism as far as
described is as follows: The spring p’ causes
the pawl to engage with the ratchet o, and
consequently the motion of the sprocket-
wheel O, to which the ratehet is attached, is
communtcated through the pawl to the disk
P, and said disk and the shaft N, to whieh it

1s attached, are thereby rotated. This rota-

tion continues until the outwardly-projecting
pin p° of the pawl comes in contact with the
end of the stop-bar Q, and this contact forces
the pin backwardly, and thereby raises the
pawl out of engagement with the ratchet o’,
whereby the disk P and the sprocket-wheel
O become disconnected, the latter continuing
its rotation, while the former comes to a state
of rest. The shait N thus remains at rest
and the saw-moving pawl M is inactive.
Now to drop the stop-bar Q and allow the
disk P? to be moved once more and to rotate
the shaft N, I have the following mechanism:
R, IF1igs. 1 and 4, is a pawl-carrier bar sup-
ported by a spring connection 7 at one end
and having its other end free, whereby it may
move up and down, the extent of this move-
ment being regulated by a set-secrew »’. This
bar carries a pawl 79 controlled by a spring
r°. The movement of the bar is effected by

means of & cam 0% connected or formed with
the continuously-rotating sprocket-wheel O,

IFig. 4. The pawl r° engages a ratchet-wheel
s on a cross-shaft S, said shaft carrying a
wheel s’, which is provided with a contaet-
pin s°. (Shown in Fig. 1, but seen best in
Fig. 2.)

T' 18 a pivoted lever controlled by a spring
t, and sald lever has its outer end lyingin the
path of rotation of the pin s? of the wheel s’.

- To this lever is attached a downwardly-ex-

tending trip-arm ¢’. (Shown in I'ig. 1 and
seen 1n dotted lines in Ifig. 2.) This arm is
connected with the lever by a spring connee-
tion #%, so that it is a yielding one. Itslower
end is adapted to come in contact with a pin
g® on the stop-bar Q. The rotation of the
sprocket-wheel O effeets through its cam o?
the vibration of the pawl-carrying bar R. The
pawl 7° of this bar, acting on the ratchet s,
turns sald ratchet and rotates the shaft S.
T'his carries the wheel s’ around with it, and
as its contact-pin s° comes up under the end
of the lever T' it gradually raises said lever
until slipping the end of the lever the latter
is suddenly thrown downwardly by its spring
¢, and its trip-arm ¢, coming in contact with
the pin ¢* of the stop-bar Q, forces said stop-
bar down and removes its end from the pro-
jecting pin p° of the pawl p. Immediately
the pawl p is thrown to its engagement with
the ratchet o’, and the disk P being thus con-
nected with the sprocket-wheel O said disk

gated slot.p* in the disk P. Q, Figs.1,2,and | rotates and turns the shaft N. By adjusting
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the set-secrew r” the stroke of the pawl-bar R
can be regulated to cause its pawl to engage
a greater or less number of teeth of ratchet-
wheel s, thus providing foranyrequired num-
ber of file strokes before the movement of the
saw takes place. The object of the spring
connection with the contact-arm 7 is to cause
it to immediately slip by the pin ¢* after
knocking it and to not stand in the way of

the return of the stop-bar Q. The rotation of |

the disk P continues until the projecting pin
p* of the pawl p again meets the stop-bar Q,
whereupon the dlsk is disconnected, as before,
and the shaft N ceases torotate. The disk 1s
prevented from tuarning backwardly by means
of a pawl p°, which engages a notch in the
disk, as shown in Iigs. 1 and 2.

An assisting- Wew‘ht n 18 placed upon the
shaft N, as Shown in Fig. 1, for the purpose
of brmcrmn* disk P well around. This periodi-
cal rotation of the shaft N causes the rotation
of its crank-wheel m® and the operation of
the saw-moving pawl M of Fig. 5. The saw
1s thus moved one tooth at the proper time.
The removal of the file from between the
teeth during this movement is accomplished
as follows: Upon the other end of the shaft
N is crank-wheel n’, Fig. 1, from which ex-
tends upwardly a rod n% The upper end of
this rod carries an arm 7% which is adapted
to bear under the c¢rank-arm J of the shaft
d* of the file-frame. Now when the shaft N
begins to rotate for the purpose of effecting
the movement of the saw the crank-arm J is
at the same time raised, thereby rocking the

shaft d* and lifting the file out from between

the teeth.

In Fig. 6 I show a connection with the first
file, by which the back of the succeeding tooth
may be filed simultaneously with the filing of
the front of the previous one. This i1s ef-
fected by extending upwardly from the ends
of the file-holders d the arms ¢” through holes,
in which ave passed rods d® set in place by
serews ¢ and carrving in their ends a cross-
file, the end of which is represented by d'’in
sald figure. 'T'his file is in position to oper-
ate on the back of the succeeding tooth, as
shown.

Upon one side of the frame is an anvil-
block U, having a beveled forward edge, as
shown in Fig. 5. This block 1s hinged at w
in a frame ¥/, so that it may be thrown back
out of the way when not in use. When in
use, it is thrown forwardly, as shown in said
figure, and it is adjusted so that the point of
the tooth shall lie upon it in position to re-
ceive the blowsof the hammer V. 'T'his ham-
mer is an angular one, as shown, and has a
rod v connected with its lower arm, which
said rod is acted upon by a spring v’, Fig. 1,
to control it.

The bammer is operated by ha,vmn' 1ts an-
ole connected with the end of an 05(:111:51,‘501*«;;r
shaft X, from which extends a crank-arm z,

fitting between the slotted rim of a wheel Y

which is provided with a series of cross-pieees

|

1y, adapted to come successively in contact
with and to slip the crank-arm «, whereby

the shaft X is oscillated. The wheel Y is
mounted upon a shaft 4/, which is driven by
a sprocket-pulley 7 through an endless chain
1%, extending down to a sprocket-wheel %*on
a cross-shaft Z. '"T'his cross-shaft 1s driven
by a sprocket-wheel z, operated by an end-
less chain 2’ from a sprocket-wheel f* on the
main c¢ross-shatt .

70
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Having thus described my invention, what

I claim as new, and desire to secure by Letters

| Patent, is—

1. Iu a saw-filing machme, the combination
of a file, mechamsm for reciprocating it in
contact with the tooth of the saw, and mech-
anism for automatically feeding said saw to
present a fresh tooth to the action of the file,
comprising a pawl adapted to engage the saw-
teeth, a pivoted hanger for the pawl, and a

cmnk wheel and connection for operating the

hanger, substantially as deseribed.

2. In a saw-filing machine, the combination
| of a file for opelatmﬂ' upon the tooth of the

saw, mechanism for reciprocating said file,
mechanism for feeding the saw to present a

fresh tooth to the action of the file, compris-

ing a pivoted hanger carrying a pawl for en-
gaging the teeth of the saw, a crank-wheel,
and an adjustable connection between the
same and the hanger, and means for raising
the file out from between the teeth during
the movement of the saw and returning if to
a succeeding tooth, substantially as described.

3. In a saw-filing machine, the combination

of the file,the holder thereof, the sliding shaft

carrying the holder, and the means for recip-
rocating sald shaff, consisting of a trans-
versely-movable cross-head engaging an arm

on the shaft, a pitman connecting with the

cross-head, the crank-shaft G for driving the

pitman, the cross-shaft ¥, and gearing be-

tween sald shatft and crank-shaft, and means
for driving the cross-shaft, substantmlly as
described.

4, In a saw-filing machine, the combmatlon-

of the file, the holder therefor, thesliding and

rocking shatt carrying the holder the erank-'
arm d‘* of said shaft, the I'eCIPI'OCdeHD‘ Cross-

head I, and the slotted or grooved bearing 4
of sa,ld cross-head, 1nto Wthh the crank-arm
d* fits, whereby the shaft d? may be both re-
ciproeated and rocked, substantially as de-
scribed.

5. In a saw-filing machine, the combination
of the file, the file-holder, the sliding rock-
shaft, to which said file holdeI 18 connected
and the means forrocking said shaft, eonmst-
ing of the crank-arm J of the shaft and the
rota’umﬂ' cam %, operating under said crank-
arm, substantmlly as described.

6. In a saw-filing machine, the combination
of the file, the roek shaft to whlch sald file is
attached, and the means forrocking said shaft

at each stloke of the file, conswtmﬂ' of the.

crank-arm J, secured to the shaft, the cam £k,

operating under the crank- -arm, the cross-shaft
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F, and power-transmitting connections be-
tween said cross-shaft and the cam-shaft, sub-
stantially as deseribed. |

- 7. In asaw-filing machine, the combination
of the file, the sliding and rocking shaft d?,
carrying said file, the means for reciprocating
sald shaft, consisting of the sliding cross-head
having the slotted or grooved bearing, the
crank-arm of the shaft fitted in said bearing,
the ecrank-shaft G and pitman g° connectingit

driving the crank-shaft, and the means for
rocking the file-holder shaft, consisting of the
crank-arm J, secured thereto, the cam k, shaft
K, and power-transmitting connections be-
tween the cross-shaft If and said shaft K, sub-
stantially as described.

8. In asaw-filing machine, the combination
of the file, the holder therefor, the recipro-
cating shaft carrying the holder, the sliding
sleeves and their bearings d3, carrying the
shaft, and the means for adjusting said shaft
to regulate the position of the file with respect
to the saw-tooth, consisting of the tracks on
which the sleeves slide, the sliding cross-bar
on sald tracks, adapted tocome in contact with
the sleeves, a screw-stem of the cross-bar, and
the wheel-nuts {* for operating the serew-stem,
substantially as deseribed.

9. In a saw-filing machine, the means for
feeding the saw at stated intervals, consisting
of the pawl M, engaging the teeth of the saw,
the vibrating hanger carrying the pawl, the
crank-wheel m? connected with the hanger,
and the periodically-moving shaft N, carrying
the crank-wheel, and a connection from the
crank-wheel to the hanger, substantially as
described.

10. In a saw-iiling machine, the combina-
tion of an engaging mechanism for the saw
for turning it and the means for periodically
operating said mechanism, consisting of the
shaft N, by which it 1s operated, the continu-
ously-rotating wheel O, loose upon said shaft,
the disk P2, fast thereon, a pawl-and-ratchet
mecbanism between the wheel and disk, and
a means for throwing the pawl and ratchet
into and out of engagement at stated inter-
vals, substantially as described.

11. In a saw-filing machine, the combina-

tion of an engaging mechanism for turning |

the saw and a means for periodically operat-
ing this mechanism, consisting of the shaft N,
thecontinuously-rotating wheel O, loosethere-
on, the disk P, fast thereon, the normally-en-
caged pawl-and-ratchet connection between

the wheel and disk, the projecting pin of the:

pawl, and the stop-bar for limiting said pin
and throwing the pawl and ratchet into and
out of engagement at stated intervals, sub-
stantially as described.

12. In a saw-filing maechine, the combina-
tion of an engaging mechanism for turning
the saw, a means for periodically operating
this mechanism, consisting of the shaft N, the
continuously-rotating wheel O,loose thereon,

481,823

pawl-and- ratchet connection between the
wheel and disk,the projecting pin of the pawl,
the stop-bar for limiting said pin and throw-
ing the pawl out of engagement with the
ratchet, and a tripping mechanism for throw-
ing the stop-bar out of the way at stated in-
tervals to permit the re-engagement of the
pawl with the ratchet, substantially as de-
seribed.

13. In a saw-filing machine, the combina-

with the cross-head, the counter-shaft I for | tion of an engaging mechanism for turning

the saw, a means for periodically operating
this mechanism, consisting of the shaft N, the
continuously-rotating wheel O, loose thereon,
the disk P, fast thereon,the normally-engaged
pawl-and - ratchet connection between the
wheel and disk, the projecting pin of the pawl,
the stop-bar for limiting said pin and throw-
ing the pawl out of engagement with the
ratchet, and a tripping mechanism for throw-
ing the stop-bar out of the way at stated in-
tervals to permit the re-engagement of the
pawl with the ratchet, consisting of the drop-
lever T, having the contact-arm ¢/, and means

| for operating the drop-lever, substantially as

described.

14. In a saw-filing machine, the combina-
tion of an engaging mechanism for turning
the saw, a means for periodically operating
this mechanism, consisting of the shaft N, the
continuously-rotating wheel O, loose thereon,
the disk P, fast thereon,thenormally-engaged

| pawl-and-ratchet connection between the

wheel and disk, the projecting pin of the pawl,
the stop-bar limiting said pin and throwing
the pawl out of engagement with the ratchet,
a tripping mechanism for throwing the stop-
bar out of*the way at stated intervals to per-
mit the re-engagement of the pawl with the
ratchet, consisting of the drop-lever T, hav-
ing the contact-arm ¢’, and the rotating shaft
S, having the wheel, with its pin,foroperating
the drop-lever, substantially as described.
15, In a saw-filing machine, the combina-

| tion of an engaging mechanism for turning

F

the saw, a means for periodically operating
this mechanism, consisting of the shaft N, the
continuously-rotating wheel O, loose thereon,
the disk P, fast thereon, the normally-en-
gaged pawl-and-ratchet connection between
the wheel and disk, the projecting pin of the
pawl, the stop-bar for limiting said pin and
throwing the pawl out of engagement with
theratchet,and tripping mechanismforthrow-
ing the stop-bar out of the way at stated in-
tervals to permit the re-engagement of the

pawl with the ratchet, consisting of the drop-

lever 1, having the contact-arm ¢/, the rotat-
ing shaft S, having the wheel, with its pin, for
operating the drop-lever, the ratchet on the
shaft, the vibrating pawl-carrying bar R, the
pawl of said bar engaging the ratchet, and
the cam on the continuously-rotating wheel
for operating the pawl-bar, substantially as
described.

16. In a saw-filing machine, the combina-

the disk P, fast thereon,the normally-engaged t tion of the reciprocating and swinging file, pe-
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riodically-operating mechanism engaging the
saw for turning it to present a fresh tooth to
the file, and the means for lifting the file out
from between the teeth dmmo this move-
ment, consisting of the perlodlcelly-retetmﬂ'
shaftN the crank- wheeln’ on its end, the ver-
tical rod 1% and the crank-arm J of the swing-
ing file-frame, substantially as described.

17 In a saw-filing machine, the combina-
tion of the file, the reclproeetmﬂ' and rocking
shaft d?, to which the file is attached, the

mechanism for feeding the saw to present a |
fresh tooth to the file and for raising the file |

out from between the teeth during the move-
ment of the saw, consisting of the pewlM en-
gaging the teeth of the saw, the shaft N, and
connections between said shaft for operating
the pawl, connections between said shaft and
the rock-shaft of the file-holder for raising the
file, the continuously-rotating wheel O, loose
on theshaft N, the disk P, fast thereon,a pawl-
and -ratehet connection between said wheel
and disk, the outwardly-projecting pin of the
pawl, the stop-bar Q for breaking the connec-
tion between the pawl and ratchet, the drop-
lever T, with its contact-arm ¢/, for relieving
the pin of the stop-bar to re-establish the con-
nection, the pin-wheel for operating the drop-
bar T, the vibrating pawl-bar, and the pawl
and ratchet for operating the pin-wheel, sub-
stantially as described.

13. In a saw-filing machine, the combina-
tion of a file and file-holder, means for recip-
rocating the same and raising the file out of
engagement with the saw-teeth, a sliding car-
riage, a shaft journaled therein having a pul-
ley at one end, and a cable connected with
the pulley and carrying a weight at its outer
end, whereby the saw is fed toward the file,

40 substantially as herein described.

19. In a

|

saw-filing machine, the combina- |

tion of the reciprocating ﬂle, the shaft B, car-
rying the saw and having the pulley bs the
weighted cable 6* for keepmg; the saw tlﬂ'ht
ega,lnst the file, the pawl M for turning the
saw, the shaft N for operating the pawl the
disk P on the shaft, and the pawl p’ engag-
1ng the disk, eubstentlelly as described.

0. In & saw-filing machine, the combina-
tion of the reciprocating file, the counter-shaft

| ¥, and power-transmitting connections be-

tween said shaft and file for reciprocating it,
periodically-operating mechanism for turning
the saw to present a fresh tooth, and a pewl—-
and-ratchet connection between smd mechan-
ism and the counter-shaft I, whereby said
mechanism is operated at stefed intervals,
substantially as described.

21. In a saw-filing machine, the file D, with
1ts reciprocating holder for sharpenmﬂ* the
front of one tooth, the file d* for sharpening
the back of the sueeeedmﬂ' tooth, and the arms
d’ and rods d® forming the holding—freme for
said latter file, supported from the holding-

frame of the former file, substantially as de-

scribed.

22. In a saw-filing machine, the combina-
tion of the anvil- bleek the vibrating hammer,
and the means for Opereting _seid hammer,
consisting of the oscillating shaft X, to which
the hammer is secured, the crank-arm « of
said shaft, the barred wheel operating on said
crank-arm, and the spring connection for
controlling the hammer, substantially as de-

seribed.

In witness whereof T have hereunto set my .

hend
JOHN RIOHARDSON. -

Witnesses: .
W. C. RALSTON
J. ANDERSEN.
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