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UNITED STATES PATENT OFFICE.

ELBAZER CARVER, OF BRIDGEWATER,

MASSACHUSETTS.

MACHINE FOR FILING OR SMOOTHING THE TEETH OF SAWS.

Specification of Letters Patent No. 1,718, dated August 12, 1840.

To all whom it may concern.

Be it known that I, Ereazzr Carver, of
Bridgewater, in the county of Plymouth and
State of Massachusetts, have invented a new
and useful Machine for Filing or Smoocth-
ing the Teeth of Saws; and I do declare the
followmo to be a full and exact description
thereof.

My invention consists in causing the saws
which are to be filed or smoothed .to pass
with a regularly intermittent motion of the
distance of one tooth under a file to which a
movement is given corresponding with the
moticn of the saw-plate and the form of the
tooth to be filed, and the whole so combined
and arranged in its parts, that during the
time in which the file is acting upon the
teeth the plate is holden steadily and with-
ont motion until the file has performed its
office, at the same.time giving to the file a
peculiar compound motion which. may be
varied so as to be accommodated to the per-
fect filing of any saw tooth.

My design in constructing this machine
was more particularly for filing and
smeothing the teeth of the saws used in the

cotton gins (though the same principle may |
be applied to the:filing and smoothing the |

teeth of other saws,) and I will now more
particularly describe the arrangements and
combination of -parts which are fitted for
this purpose. They are such that the circu-
lar saw plates used in cotton gins whether
in whele circles or segments are confined in
a. convenient position either vertical or hori-

_zontal, between two strong circular metal

plates of less diameter than the saws to be
filed. Of these metal plates one is fas-
tened permanently to a shaft which causes
and the saw plate to revkolve and the other
is movable and pressed and holden upon
the saw accerding to the form of the saw
plate to be filed. “If the saw to be filed is a
whole circle the movable plate should be
whole, and be held upen the plate by means
of a nut fitted upon the shaft which gives
Lhe revolving motion, or by spring catches,
or some other convenient method, as is or
may be seen in the drawing hereto annexed.
But if the saw plates are in semicircular
seements, the movable metal plate should be
divided into two. equal parts or half disks,
connected together by metal straps with
hinge joints at each end so that the one half
may be pressed hard upon the plate to con-
fine it by springs as in.the drawing an-

nexed while that segment is being filed and -

at the same time, the other half may be re-
lieved or raised to take out or admit another
segment without any loss of time or stop-
page of the machine. On this same shaft to

60

which the saw plates are adjusted are two

cog-wheels each having the same number of
teoth as those of the saw; these two cog-
wheels are both made fast to the shaft, and
so far apart as to allow the play of the two
cylinder wheels hereafter described; the one
of these cog-wheels has its teeth cut
straight, that is, perpendicular to the plane
of the. Wheel the other has its teeth cut:-bev-
eling or oblique to the plane of the wheel;
the teeth of these cog-wheels play into
threads raised upon two small cylinder

wheels which are fixed upon two horizontal '

shafts parallel to each other. Of these cyl-

65
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75

inders the one has oblique threads like these

of an endless screw: extending half around

it, and playing intc the oblique teeth of its -

corresponding cog-wheel. -The other cylin-
der has straight threads, that is, perpen-
dicular to its axis;. extending half around

80

its circumference, but on the side opposite to -

that on which. the threads of the other cylin-

der are placed; these straight threads: play.

into the straight teeth of the other cog-
wheel. These two  eylinders -are  placed
about the middle of their shafts, and have
an equal motion, the shaft of the one being

85

turned by the winch or handle by which the

machine 15 moved and having on it a small
cog-wheel near oné end of it, playing into

90

an equal cog-wheel on the shaft of the other -

cylinder.
ders are the same, and the obliquity of- the
thread on one is such in proporticn to its

The diameters of these two eylin-

95

diameter, that it will during that halfof its
r-evolutwn, in which its threads play into 7

the teeth of the oblique toothed cog-wheel
turn that wheel anu the shaft the dlstance of
one teoth of the wheel, and of the space-be-
tween two saw teeth. The threads of that

100

cylinder then being disengaged from the

teeth of the wheel, the straight. threads of
the other cylinder strike into the straicht
teeth of the straight toothed cog-wheel; and
hold it, and the shaft still during the other

105

half revolution of the twoe cylinders and un- =

til the threads of the oblique threaded cyl-
inder strike again into the teeth of the cor-
respondmg cog-wheel, and so on alternately
giving to the Two cog-wheels and the shaft
and to the saw plate an intermitting’ motion

110
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“at equal mtervals,

each movement  being
equal to the distance between two contlou
ous teeth of the saw to be filed, and the saw
plate being during the intervals of- motion
held ﬁrmly in its place while the tooth is
filed. If however it is desired to file saw
teeth being more than three eighths of ‘an
inch apfu*t ‘let only one cylinder wwheel be
used and conly one.cog-wheel with teeth al-

ternately straight and oblique; and cf the

cylinder wheel let a straight thread extend
around “half = its  circumference -and "an
oblique thread around the other half-so that

the cylinder wheel as above described by

working. alternately in the: straight "and
oblique “teeth of the cog-wheels will give the
same intermitting: motion to the saw plate
to be filed as the apparatus before de-
scribed.  The - operation of filing is per-
formed by the following descrlbed parts of
the machine if the chhme is constructed as
in the drawing.

On the shaft of the cylinder on which are
the obliqite threads, and near the two ends
of it, are two eccentric cams the form of
which will appear by the drawings and of
which the operation will be hereinafter de-
seribed. © On these cams rest'the ends of two
bars.-which extend horizontally ~backward
and at right angles with ‘the shaft of: the

- cylinders and are attached at the other ends

by a pivot to. the rear corner posts of the
frame of the machine, so that as the cams

‘ turn the: end of the bfu"s resting upon: them

35

40

“ nearer to that side of the machine on:which"
the file is-to bhe: flpplied to the saw than to.

45

rise. and fall as the greater or less diameter-

of the cam passes under them. Upon the
ends of these bars-which rest upon the cams
are-erected. two.upright posts with a trans:
verse beam across Lhe top-malking: 4 vertical
gallows frame :¥ising and- falling -asthe
cams turn.
verse ‘beam -of  this gallows, but somewhat

the other, ‘a -bar is inserted and made fast
parallel-to the two end bars of the gallows
and’ extending . down' about one third the
Jength- of those bars.

. of this short bar, another bar extends hori-

50
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zontally to the rear of the frame and is there
attached to ag upright post in the ‘frame;

this last bar turns on.a pivot at each end:

making movable vertical. joints. ~ Directly
under ‘this bar , and parallel with it, and at
a .short  distance below it, another shorter
bar is-immovably fixed by one end to the
same upright post while the other end pro:

jects forward about two thirds as far as the-

upper bar, this lower bar being considerably
higher than the saw plate. From each of

these two bars and near the front end of it
is suspended a ‘perpendicular metal rod, hav-

ing a joint at the top, by which it swings
“from ‘front to.rear and having a screw and
sliding groove at the top by Whl(_:h its length-

Into-the 10wer siderof the:-trans-:

From . the lower end.

1,718

and points of suspension may be adjusted;
the rods also are hung from the bars by a
longitudinal slit-in the bar “by which the
pomt of suspensicn may be carried forward
or backward for  adjustment and confined
with a screw. The rod which hangs from
the upper. and longer -bar reaches down
nearly to the level:of the saw plate and the
rod which hangs from:the lower and shorter
bar reaches conmdemb y lower . than the
other and below the saw plate; to the lower
ends of these two rods is fastened a:metal
bar of which one end projects:in-front over
the edge of the saw.plate and on.the under
side. of it is fixed by a screw by -which: it
can- be. removed -at. pleasure, a triangular

prismatic file which operates upon the teeth ‘

of the saw. . This metallic bar is fastened to
the end of that rod which hangs from the
upper bar by a“flat metal spring bent. and
projecting forward. in.a horizontal position
and- firmly fixed to the foot of the rod by
one end, but.attached by the other end to
the upper side. of the metal bar at a point
nearer to the saw, by a hinge joint, so that
the spring may press.the file down upon the
teeth of the saw. - On: the front end of the
frame and just over the edge of the saw are

of “metal between which the metal bar and file
pass. These serve as guides to the file.” The
other end of the metal bar is about twenty
degree -lower than the forward end and is
attached' by a.pivot to'the end of the other
metal rod, and also to the end: of ancther
shorter metal bar,-which.runs horizontally
to: the rear. of the frame. The two: metal
bars, and the metal rod making at this point
a: movable vertical point.
of this shorter metal bar is attached by a

-pivot also making a-movable vertical. joint

to: the lower end of another perpendicular
bar through the upper end of which a trans-
vérse:square -shaft passes: having its. bear-

ings and turning on. gudgeons in the:two.

rear .posts of the frame near the top. - This
shaft passes just under the upper one of the

two bars: from which the two metal rods are

suspended, and: passes.quite through-and a
little beyond the.rear post.on: the side of the
frame opposite to that to which the power
is applied to move the mftchlne and to that
projecting end of the shaft is fixed the up-
per-end of ancther perpendiculai bar which
hangs outside of the frame. To the lower
end of this last bar'is attached by a movable
joint one end of ‘a horizontal bar of which
the other end is attached to a-crank on the
end ‘of the-ghaft of the upper cylinderto
the  other end- of which -the -winch 'is ap-
plied to move the machme I will now de-
scribe the operation -of this part of the ma-
chine which. performs the filing.
ing of the winch while it gives the inter-
mitted motion above described to the saw,

The turn-
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two thin perpendicular and parallel strips -
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The other: end: -
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also turns the crank on the other end of the
shaft; this by means of the parts above de-
scribed causes the transverse square shaft
which passes across the rear of the frame to
turn a few degrees forward and backward as
the crank turns; this gives an oscillating
motion to the bar suspended from that shaft
and also to the two metal rods; by the back-
ward motion of the square shaft, the file is
drawn back between two teeth of the saw
and pressed down upon them by the spring
during that half revolution of the cylinder
which helds the saw plate still, and the file
1s then raised by the operation of the cams,
and by the forward motion of the square
shaft is pushed forward without touching
the saw, while by the other half revolution
of the cylinders the saw moves around the
space of one tooth, and is ready for the next
stroke of the file, which then by the opera-
tion of the cams fall between the two next
teeth of the saw and is drawn back as before.
The above combindtion gives a peculiar com-
pound motion to the file, it being attached
to the rods which are suspended from dif-
ferent points of motion, which points of mo-
tion may be altered at pleasure, and this to-
gether with the position of the file in the
file bar, it being sc placed that the side of the
file next to the shorter edge of the tooth shall
be nearly at right angles with the plane of
the saw, so operates that when the file is let
down by the cam upon the tooth it teuches
it near the point at an angle of about twenty
degrees with the plane of the saw, and upon
being drawn backward continually dimin-
ishes said angle and by that means follows
up and between the teeth giving a slightly
curvilinear form to the longer edge of the
tooth. - ,

I will now pwceed to describe my said
machine by reference to the drawings an-

nexed see drawing marked No. 1. Z is
the winch that moves the machine and turns
T, the shaft of the upper cylinder X, and
the small cog wheel (3, which turns the equal
eog wheel H, which is fixed on the shaft 1,
of the lower cylinder K. ¢, ¢, are the

" straight threads of the upper cylinder which

50

60

work into the straight. teeth of the upper
large cog wheel L. o, k, are the oblique
threads of the lower cyhnder that work
into the oblique teeth of the lower large cog
wheel M, by which two operations the shaft
N, is alternately held fast by the upper

evlinder and wheel anJ turned bV the lower |
- from front to rear dmwmo the file bar and
' file forward and backward alternately, as

cyhndel and wheel giving an Intermitted
motion to the saw o, o, which is fixed on
the shaft N, between the lower plate and the
upper ])the and held fast by the nut or
spring 4, f. P, P, are the cams on the upper

(,thdel shatt. R, R, are the horizontal bars |

of the gallows frame resting on the cams.
3, are the upright posts, and T is the trans
verse beam of the gallows. U, is the short

vertical bar fastened into the lower side of
the beam T, into which is inserted the end
of the lonoer horizental bar V, from which
hangs the “metal rod W, having at the top
the,screw w, to regulate the length of the
rod, and the nut @, to fasten it when ad-
justed. @, is an upright piece of metal bent
over at the top attached to the bar V, by
the screw b, which passes through the 10110‘1-
tudinal slit’ ¢, in the bar, and a vertical slit d,
in the piece ¢, by which the rod may be ad:
justed either by raising or lowering it, or
by moving it from front to rear. 7. is the
flat spring by which the rod W, is attached
to the metal bar ¢, which carries the file 7.
¢ is the hinge joint, by which the spring is
connected with the metal bar ¢. 4, are
screws by which the file is confined in its
place. I is the other metal rod, which is
hung from the bar m, by another upright
piece of metal n, by the screw p. This piece
of metal n, is doubled over at the top.so as
to embrace the top of the rod 7, and is at-
tached to the short horizontal bar m, by the
screw p, which passes through a lonmtuch—
nal slit o, in the bar, and a “vertical slit in
the piece n so as to allow the rod to be ad-
justed raising or lowering it or by moving
it from flont to rear. s, 1s the vertical ]omt

at the other end of the rod {, by which it is

connected with the file bar ¢, and the hori-
zontal metal bar £ w, is the oscillating bar
into which the end of the short metal bar is
inserted by a vertical joint V, ». Y is the
square transverse shaft on which the oscil-
lating bar w, is hung. 2 is the bar that
hangs from the end of that shaft outside the
frame to the lower end of which bar the
horizontal bar 1 is attached by the verti-
cal joint 2. The other end of the bar 1, is
attached by the screw 3, 3, to the_ cmnk 4,
which is on the end of the shaft T, of the
upper cylinder. So-that the wineh Z thus

turns the two cylinders ¥ K, by which the

intermitted motion is communicated to the
large cog wheels L, M, and to the saw plate
O. At the same time, the cams on the up-

- per cylinder shaft raise and let fall alter-
nately the gallows frame which by means of -
the rod W, raises and lowers alternately the
' file bar and file.
- 7. tarns the crank 4, on the other end of
the upper cylinder shaft and that by the
horizontal bar 1, swings the hanging bar #,
- which turns thﬁ tlf\nqverse square: slnft Y,

At the same time the winch

and causes the bar u, to oscillate or swing

they are made to rise and fqll by means of

the cams raising and letting down the 0a1-

1o“s

Figs. 9, 10, 11, Qbow the detail of the
metlwod of conﬁnmo the circular segments of
saws to be filed. FI{T 9, shows the detail

of one of the metal plates which is fas- 13
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tened. permanently: to the shaft F; Fig. 11,
the other and movable one. Fig. 10, shows
a- profile of the plates and.the saw as ad-
justed for filing and smoothing the teeth.
In Fig. 11, e b ig:-the line of division be-
tween the halves of the. plate: -¢, d, are the
metal straps  with hinges at each end by

which the halves of the movable plate are.

connected. ¢, /, is a spring which is fas-
tened to the.shaft and presses the movable
plate against the saw H, and ¢ A are screw
holes in both plates, the screws being made

fast in the whole plate, and playing loose

in- the holes of the divided: plate, the ob-
ject of the screws being to keep- the plates
in their relative position with each other,
and ‘also to serve as guides: by which :to

adjust the segments to be filed, small quad--

rants being cut on the inner corners of: the
segments to fit the body of the serew. 4,4,

i, i, are holes In which pins are made fast

into one of the plates and: enter into corre-
sponding holes'in the other to aid in keeping
saw plates steady. 7, 7, are holes for two
pins ‘that are fixed in one plate and pass
through holes in the segment and enter into
for. the
same. .purpose. . In Fig. 9, m; m, are two
plugs that slide in the tubes Z, Z in Fig. 10,

of which the:ends are shown at K, K." The
object of these is to press the plates apart

when a segment is to be taken out or inserted
which plates are pressed back again by the
spring e, f.

The same principle may be applied \o
1oundmo and smoothing the edges of the
teeth - of saws used in cotton gins by .«
modification ~of the machine ahe‘xdv de-
seribed which T will here suggest, and par-
ticularly deseribe to prevent any-one from
claiming the same as his own ‘invention;
The cucles or semicircular segments may be
confined and receive their motion -in- the
same or- a -similar manner as before de-
scribed, or " the motion given -to the saw

1ay be continuous as by the use of a single
cog wheel and - endless screw, as will e
ceen by the annexed drawing. To smooth

“the corners and points of the teeth let two

files be used the sides of which have a more
obtuse angle with each other than the pris
matic three cornered file used in the filing
machine before described, for-the purpose of
preventing their sinking so deeply into:the
spaces between the teeth; and to enable them
to slide more readily laterally over:-the sides
of the teeth smoothing and rounding their
corners and points. If the saw be confined
in a vertical position a5 in . the drawing,
these two files are applied to the lower edf{e
of ‘the saw, each being attached to file bars
which are attached to rods hung on moving
joints like ‘those in- the ﬁhno m_‘whme
already described, and which receive their

vibrating or forward and backward motion

“of the machine.

1,718

in like manner.  But- in this form of the
machine, the cams and gallows frame will
be unnecessary: as the.files operate both in
their forward and backward:motion.
files are so hung as to:.cross:each other that
they may operate on-opposite sides of the
saw, at - such an angleas will allow the files
to- work "into the.spaces:between ‘the teeth
and to act on their edges and points, and

“are regulated in . respect ‘to - the. pressure
with which they rest upon the saw plate by -

springs as will appear in the drawing.
Besides the forward and backward move-
merit, the files-have. another motion parallel
to the plane -of the saw. and over the sides
of the teeth, which motion ig given them: by
the vibr atmo or oscillating movement of the
rods suspended over and attached to the file
bars, so that during their forward and back-
ward motion, they pass over. the sides of
one or more teeth, being pressed into the
spaces between the teeth by springs-as be-
fore described, smoothing and rounding the
points and corners of the teeth Whl]e the
saw revolves slowly.
The motion given to'the saw may be con-
tinuous as is shown in the drawing,, or-in-

- termittent-as deseribed in the filing machine.

The"
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But.in each case the saw plate should be so -

placed 'in the machine as that the files in
their forward motion should pass from' the
point toward the root of the tooth, and the
saw made to revolve inthe direction .in
which the teeth point.. If the intermittent
motion is given to the:saw plate (which T~
think is.preferable) - the: forward motion of
the file should be applied while the saw is

at rest, and the backward motion whilé the

saw moves-over the-space, of -one :tooth, so
that in all cases whether thé'saw revolves in
an -intermittent. or .continuous motion;: the

last action.-of the file upon a-finished tooth

should ‘be in the direction opposite:to-that

in -which the tooth points, because “other-

wise the files would be apt to turn:or bend

‘the. point of the tooth which by the above

described-action of: the files is left smooth
and rounded.
I willnow- proceed to describe the modi-

fication last referred to by reference to the

drawings -as in plate ‘No. 2. Fig. 1 s a
side elevqtlon on-theside. .of *he winch.
Fig. 2-is longitudinal. section . on the line
A B of I‘lgs 4 and:=b. Figi 8 is an end

'elevmtmn showing the rear of the ‘machine.

Fig. 48 an end elevatlon showing the front
Fig:5isa top view.  In
all: these ‘several ficmles the parts -repre-
sented by the followmg letters and figures,
where they are visible in the respective

: ﬁoules are as follows——1 is the winch that

tmns the machine. -2 is the crank on. the

same.end of the shaft. 3is the shaft turned
by the winch, 4 is the meter-wheel on the
shaft and 5 is the crank on the other end.
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6 is the other meter wheel which is turned
by the wheel 4 and turns its own shaft
and the endless screw 7; the endless screw
7, turns the cog wheel 8, and its-shaft 9.
Carrying with 1t the two metal plates 10,
and 11, and the saw 12, 18, 14, are the two
horizontal bars attached to the two cranks
which swing the two perpendicular bars 15,
16, and turn the two. square shafts 17, 18,
a few degrees backward and forward: the
turning of the shafts causes the swinging
bars 19, and 20, to oscillate from front to
rear—these again by means of the two
metal bars 21, 22, cause the other swinging
bars 23, 24, to oscillate in the same man-
ner pushing forward and drawing back
alternately the file bars 25, 26, and the
files 27, 28. 29 is a screw on the end of each
file bar by which to fasten in the files.

Fig. 6 shows the detail of one of the
metal plates and Fig. 8 the other, and
Fig. 7 shows a profile of the plates and the
saw adjusted for smoothing. In Ifig. 8 ¢ b,
ig the line of division between the halves of
the plate. ¢, d, are the hinges by which the
two halves of the plate in Fig. 8 are con-
nected. ¢ f is a spring which is fastened
to the shaft and presses the plate against
the other. -¢g %, are screw holes in both
plates the screws being made fast in the
whole plate Fig. 6, and playing loose in
the holes of the divided plate Tig. 8. To
permit these screws to pass through when
the segments of the saw are introduced, a
corresponding quadrant is cut out of the
two inner corners of each segment. 4,4, 7,
are holes in which pins are made fast into
one of the plates and enter into correspond-
ing holes in the other to keep the saw plate
steady. 4, 4, are holes for two pins that are
fixed in the plate Fig. 8, and pass through
the holes in the segments and enter into
holes in plate b, for the same purpose. %, k&,
Fig. 7, are two plugs that slide in the tubes
Z, I, and of which the ends are shown at %.
These plugs and tubes are also shown in

S

Figs. 4, and 5, and are there marked K, K,
the object of these is to press the plates
apart when a segment is to be taken out
and a new one put in. m, in Fig. 4, is a
perpendicular lever having its fulerum n
in the front of the frame; by pressing the
lower end of the lever toward the winch 1,
when one of the plugs is opposite to the
lever, the upper part bears against the
plug %, and pushes it into the tube 7, and
against the plate shown in Fig. 8, and causes

that half of the plate to open on the hinges

¢, d, so that the segment may be withdrawn
and a new one inserted. The lever m in
Fig. 4, is bent half over the shaft of the
saw plate at the top so that the pressure
may be applied to the plug %, when it
reaches the vertical point in the revolution
of the saw. This form is shown in Fig. 2.

TFig. 9, shows the details of the files, &c.
a, a, 1s the upper file bar. b, b, is the lower
file bar. f e, are the two files. ¢, A are
the screws that fasten the files in their
places. ¢, is a profile of the saw. 7, %, are
the junction of the file bars with the rods
by which they are suspended. I m are
springs that pass from one file bar to the
other, pressing these files across each other
s0 as to keep them hard against the teeth
of the saw during the whole stroke. The
action of these springs is regulated by a pin
n, 0, which passes through both springs and
confines the springs between the head n of
the pin,’and the nut p, on the other end.

What I claim as my invention and desire
to secure by Letters Patent is—

The machine above described consisting
in a combination of the said several parts
for giving a regularly intermitted motion
to the saw-plate, and for holding the same
still and steady in the intervals of motion,
and of the parts for filing the teeth.
ELEAZER CARVER.
Witnesses: ‘

Cavee J. Huwr,
Kitea Winsaw,
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