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To all wnoin 1t may concern: ‘
Be it known that I, Joux L. GramaMm, a
citizen of the United States, residing at
Reynoldsville, in the county of Jefferson
and State of Pennsylvania, have invented
certain new and useful Improvements in
Gang-Saw Mills; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the inventicn, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to a mew and im-
proved oscillation in gang saws whereby the
top and bottom slides, in which the sash
or gate holding the saws is made to run, are
so pivoted and the oscillatory motion im-
parted to them is so controlled that they
mpart an approximately even and uniform
advance of the saw frame toward the saws
as they descend through the timber. As the
rate of feed of the timber is increased or
reduced the advance or forward oscillation.
of the saws is increased or diminished pro-
portionately  without changing the extent
of the oscillatory movement, either auto-
matically in conjunction with and by the
feed, that is, the feed controlling mechanism
of the gang or separately and independently.

My invention differs from all other recip-
rocating sawing machines in that in my in-
vention, first:—The top and bottom slides
are pivoted at any point from front to rear
on or nearly on a line passing horizontally
through the horn pins when the sash is at
the highest point reached in the stroke,
which position of the pivots or pins on
which the slides are hung, permits the slides
to be swung from a backward incline to a
forward incline while the sash is near the
apex of the stroke without perceptibly
swinging the sash; thus allowing the crank
which operates the saws up and down to
pass over the top center without perceptibly
changing the position of the sash forward
or backward and when the crank which op-
erates the slides forward and backward is
properly set, allows the slides to be swung
shead to approximately the proper incline
to make the saws descend with but little
advance at the start to meet the timber, but
gradually increasing to near the middle of
the stroke, then decreasing to near the end
of the stroke, in such a manner that the
saw teeth all receive a uniform depth of cut

» Specification of Letters Patent.
Application filed March 26, 1908.

Patented Aug. 15, 1911.
Serial No. 423,486.

or length of chip; then recede quickly back-
ward from the constantly in-feeding timber
on the ascending stroke. The saws recede
alike, both top and bottom, well back from
the timber and then go up free and clear.

Second :—The saws do not depend on the
overhang or rake to free them on the up-
stroke from the continually advancing feed,
neither do they depend on the rake or over-
hang for more or less cut, but are entirely
controlled by the oscillating mechanism and

whether receding or advancing, the saws are

plumb.

Third :—I employ a controlling device, by
which the amount of incline or forward
swing of all the slides is automatically con-
trolled and properly positioned for a given
amount of feed and the amount of such for-
ward swing is changed simultaneously with
a change in feed. ‘

In machines of this character the timber
is fed to the saws at a uniform rate of
speed. The saws are reciprocated vertically
by a crank and pitman and consequently
the speed of the saw is less at the extrem-
ities of its stroke than during the intermedi-
ate portion. It is necessary in machines of
this class to provide means for moving the
saw bodily forward or toward the timber
during the down or cutting stroke, in order
that the saw may cut into the timber a suffi-
cient distance so that it can regain the top
limit of travel before the constantly-advanc-
ing end wall of the “kerf” in the timber
can reach the saw teeth. An additional
function of the forward and backward
movement is to clear the teeth of sawdust.
The forward movement of the saw during
the down-stroke has been accomplished in
various ways, generally by mounting the re-
ciprocating saw-frame in guides that are
forwardly - inclined. These guides have
heretofore been made in some machines
fixed, and in other machines oscillatory.

The object of my invention is to regulate
the advance of the saws toward the timber
according to the speed of travel of the saws.
In other words, I advance the saws toward
the constantly in-feeding timber only a
slight amount during the comparatively
slow travel of the saws at the beginning of

“the stroke, then as the speed of travel of

the saw nears its maximum rate at the mid-
dle of the stroke I advance the saw faster
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toward the timber and finally as the rate of
speed of the saw decreases toward the lower
end of the cutting stroke I gradually reduce

the rate of advance, and just before the

saw reaches the bottom of the stroke the ad-
vance ceases and the saw is quickly drawn
back to pull the teeth away from the cut,
thereby freeing them of sawdust and per-
mitting the saw to rise free and clear. The
saw does not depend upon an overhang or
rake to effect its advance into the timber on
the down-stroke or to free it on the up-
stroke from the continually in-feeding tim-
ber, but its movement is wholly controlled
by the oscillating mechanism and is effected
in such a manner that the saw always re-
mains plumb. I accommodate the variable
speed of the saw to the constant speed of
the timber so that each tooth of the saw that
enters the timber cuts a chip of the same
length as every other tooth and each tooth
cuts the same length of chip continuously
while it is in the timber. This is true
through practically the entire stroke of the
saw. ‘The strain is, therefore, distributed
more equally on the teeth and choking of
the throats between the teeth is avoided.

Another object of my invention is to cause
the saw to make under all rates of feed, a
full cut, that is, a cut in which the saw
teeth commence cutting immediately when
they commence the down stroke. To effect
this result I provide means by which I vary
the speed of advance of the saw toward the
timber as the rate of feed of the timber is
varied.

The present device makes it possible to
feed the timber through faster because the
saw commences cutting at the very begin-
ning of the down stroke. It starts with a
full cut at the top of the stroke and main-
tains that full cut clear to the bottom. By
“full cut” is meant that the saw mieets the
advancing face of the “kerf” just as the
saw starts downward and meets that kerf
in an upright position os contrasted with the
raking or rocking cut in previous machines.
The result is that every tooth throughout the
depth of the cant is immediately put into
action and each tooth does its share of the
work.

The ratio of forward thrust to down-
ward speed is maintained practically con-
stant throughout the cutting stroke, thereby
insuring that all teeth will cut chips of equal
length, which is equivalent to saying that
the maximum cutting capacity of the saw
is utilized while the strains in the saw are
uniformly distributed.

A further object is to effect a variation in
the speed of the advance thrust or forward
movement of the saw toward the timber au-
tomatically and simultaneously with any
variation 1n the speed with which the tim-
ber is fed to the saw. That is, I vary the
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incline of the slides relative to a fixed ver-
tical line. This may be accomplished during
the oscillation of the slides.

To these and other ends, my invention
consists in certain novel features and combi-
nations, such as will be more fully described
hereinafter ana particularly pointed out in
the claims.

In the accompanying drawings, Figure 1
is a vertical sectional view showing the in-
ner face of one side frame of a gang saw
equipped with my invention; Fig. 2 is a side
view showing the exterior face of a gang
saw; Ifig. 3 is a rear view, and Fig. 4 is a
detail perspective view.

(A) indicates the side frame of a gang
saw in which are journaled the feed rolls
(1) (1). To each side frame (A) are piv-
otally secured one each of a pair of upper
and a pair of lower slides (2) (2). These

slides comprise ways in which are received

the horn pins (8) (3) carried by the verti-
cally-reciprocating saw sash (4). Theupper
pair of slides are loosely mounted on stub
shafts (5) (5). The lower pair of slides
are similarly mounted-on a shaft (5”) ex-
tending between the side frames. The stub
shafts and the shaft (5”) are each reduced
eccentrically at the points where the slides
are journaled, for a purpose hereinafter set
forth. The shafts are suitably journaled in
the side frames and lie in substantially the
same horizontal planes as the horn pins (3)
(3) when the latter arve at their highest
limits of movement.

By pivoting the top and bottom pairs of
slides at any point from front to rear of
the slides, on or néarly on a line passing
horizontally through the horn pins carried
by the sash and received:in the slides, when
the horn pins (and consequently the sash)
are at the highest point reached in their
stroke, the slides can be swung from a rear-
wardly inclined position to a forwardly in-
clined position without perceptibly swing-
ing the sash itself. Therefore, when the
saws start down they move on an easy,
gradual forward incline, producing a
smooth easy entrance of the teeth into the

timber at the commencement of the down:

stroke. When the linkage connecting the
slides to the rock shaft is properly adjusted,
the slides are swung to their forwardly-in-
clined position as the crank passes over its
top dead center. At least one slide of each
pair is connected by a linkage to an oscilla-
tory member, in order that the slides may
be swung simultancously back and forth.
As one such linkage I may provide the fol-
lowing construction: Journaled on and ex-
tending between the side frames is a main
rock shaft (6) provided with radial arms
(8) (9) located at an angle to each other.
A connecting link (10) extends from the

arm (8) to a similar arm (11) on a sec-
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ondary rock shaft (12) ] ournaled on and ex-
tending between the side frames parallel
with the main rock shaft. The second rock
shaft is provided with a radial arm (13)
and rods (14) connect the arms (9) and
(13) with at least one member of the respec-
tive pairs of slides. (2) (2). Motion im-
parted to the main rock shaft is transmitted
through the above-described linkage to the
slides to swing them back and forth.

The sash (4) carrying the saws is con-
nected to the main drive shaft (15) by a
pitman (18) and crank (19). In order to
connect the rock shaft to the drive shaft,
whereby to synchronize the movement of the
saws with the movement of the slides, 1
actuate the main rock shaft by means of a
crank arm (16) eccentrically connected to
the drive shaft by means of a link (17).
Preferably the rock shaft is so arranged that
the slides operated by it reach the limit of
their forward oscillation and start on their
backward movement before the saws have
quite reached the limit of their down stroke.

The above-described mechanism effects a
simultaneous forward or backward swing
of the upper and lower slides as the saws
travel down on their cutting and up on their
idle strokes respectively, the saws themselves
remaining vertical during their entire move-
ment. The forward inclination of the
slides will advance the saws but little toward
the timber at the commencement of thelr
down stroke, because the horn pins are in
approximately the same horizontal planes as
are the shafts (5) (5”) supporting the slides.
As the saws continue on the first half of
their downward stroke, however, the con-
stantly-increasing inclination of the slides
toward the timber causes the saws to ad-
vance toward the timber more rapidly than
they advanced at the commencement of the
cutting stroke. After the saws have at-
tained and passed their highest rate of speed
the forward oscillation of the rock shaft
(6) is first checked while the pitman (18Y
is on its dead center and the direction of os-
cillation is then reversed, swinging the slides
and the saws rapidly away from the tim-
ber as the saw approaches and reaches its
lower limit of movement.

The speed of the timber is constant for
any given rate of feed, but the speed of the
saw 1s variable, being slower at the com-
mencement and ending of its cutting stroke
than during the intermediate portion. The
timber is being constantly fed in while the
saws are traveling upward on their idle
stroke, as well as when the saws are on their
cutting stroke. If, asin previous devices, the
saw is quickly advanced at the beginning of
the cutting stroke toward the constantly in-
feeding timber, the first teeth engaging the
timber have more work to do and cut a
larger chip than do those teeth that engage

2

the timber later in the stroke. This necessi-
tates making the saws heavy enough and
strong enough to withstand the strain of cat-
ting such an excessively long chip. In my
invention the speed of advance of the saw
toward the timber is at all times propor-
tioned to the varying speed of travel of the
saw and the rate of feed of the timber so
that each tooth cuts a practically uniform
length of chip as long as it engages the tim-
ber, and the strain is evenly divided. Fur-
thermore, as above noted, the saws are not
inclined relative to the timber, but remain
plumb throughout their stroke.

Tt is often desirable to vary the rate of

feed of the timber to the saws and hence it

becomes necessary to vary the speed of ad-
vancement of the saws toward the timber on
their cutting stroke simultaneously with the
change in the rate of feed of the timber.
While this adjustment may be accomplished
by hand, I may prefer to connect the feed-
controlling mechanism with a means for
varying the speed of advance of the saws
toward the timber by adjusting the posi-
tion of the arc of travel of the slides. This
may be done by shifting the pivotal support
of the slides, resulting in what I shall term
a change in the incline of the slides or by
varying the location of the arc of oscillation
of the slides. This latter arrangement is
attained by varying the position of the arc
traversed by the cranks 9 and 18 and is
fully set forth in my co-pending applica-
tions, Serial Nos. 423,484, and 423,485, filed
March 26, 1908.

As one means for shifting the location of
the pivotal points of the slides and conse-
quently shifting the incline of the slides, I
may provide the following mechanism. The
feed Tolls (1) (1) are rotated by a pinion
(20) meshing with gears (21) (21) on the
roll shafts. The pinion is driven by a bevel
gear (22), which in turn meshes with- a
bevel pinion (28) on a shaft (24). A fric-
tion-wheel (25) is slidably feathered on the
shaft and the wheel engages a driving disk
(26). A slidingly-actuated rod (27 ) 18 pro-
vided with an arm (28) engaging the hub
of the friction-wheel (25). The rod con-
trols the position of the friction-wheel rel-
ative to its driving disk. The location of the
friction-wheel relative to its disk controls
the rate of feed of the timber toward the
Saws.

In my invention, I provide the following
mechanism as one of a number of possible
means for connecting the timber-feed-con-
trolling mechanism and the mechanism con-
trolling the oscillation and speed of advance
of the saws toward the timber. A rack (29)
meshes with a gear (not shown) on a shatt
(31) controlled by the hand-wheel (32).
This rack is connected to a broken lever

consisting of sections (33) (34) pivotally 3
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connected as at (35). The free end of sec-
tion (34) is pivotally secured to the side
frame, as at (36). The rod (27) is piv-
otally connected to the remaining section
(83) of the broken lever on one side of the
pivotal connection of the rack (29) and the
section (33). The free end of section (33)
18 pivotally secured to a bar (37) connecting
the free ends of arms (38) (38) fastened to
the projecting ends of the eccentrically jour-
naled shaft (5’) and the stub shafts (5) re-
spectively supporting the slides (2). Simi-
lar arms and a connecting bar are located on
the opposite side of the frame. The bar (37)
lies parallel with the rod (27). 1t is under-
stood for the purposes of this application
that the words eccentrically journaled ” as
applied to the shafts embrace any means for
supporting the shafts, whereby a back-and-
forth movement may be given them.

The operation of the adjustment is as fol-
lows: When it is desired to change the rate

- of feed of timber to the saws the hand wheel

(32) is rotated in one direction or the other
to shift the position of the friction wheel (25)
relative to the disk (26) through the rack
(29), the broken lever and the rod (27).
Movement of the broken lever will move
the connecting bar (37) in one direction or
the other to swing the arms (38) which con-
trol the position of the shafts (8) and (5').
The arms are thereby caused to oscillate the
shafts (5) and (5”). Oscillation of the
shafts will tilt the dpper and lower slides
(2) (2) simultaneously toward or from the
advancing timber on the pivotal connections
of the rods (14) with the slides as centers,
thereby shifting the angle of inclination of
the shdes toward or from the in-feeding
timber in synchronism with the rate of feed
of the timber without materially changing
the position of the arc of movement trav.
ersed by the free ends of the slides. The
length of the arc described by the free ends
of the slides is always the same, but the
above-described adjustment suitably shifts
the angle of inclination of the slides rel-
atively to a vertical line so that, as previ-
ously described, the saw is caused to cut
chips of uniform length throughout its full
stroke, because the proper relation is main-
tained between the forward advance of the
saw and the rate of feed of the timber.
The advantages gained by the above ad-
justment are—first, that the forward ad-
vance of the saws is synchronously adjusted
with any alteration in the rate of feed of the
timber. Second, that the mechanism for ad-
justing the slides is not affected by the oscil-
lation of the slides, but remains stationary
unless the hand-wheel is actuated, thus ob-
viating unnecessary wear and friction. The
adjusting mechanism for varying the in-
clination of the slides is wholly independent
of the slide or oscillating mechanism. The

1,000,510

parts remain in their adjusted positions
until reset. Furthermore, by connecting the
slides to the oscillating mechanism and to
the mechanism for varying the inclination
of the slides the latter are moved evenly and
simultaneously without strain on the sash.

In former machines, if the rate of feed of
the timber is reduced, the speed of travel of
the saw remaining unchanged, the timber
will not reach the saw until the latter has
partially completed its cutting stroke, thus
wasting a portion of the stroke without cor-
respondingly easing the strain on the saw.
In my invention, the angle of inclination of
the slides is automatically changed simul-
taneously with the rate of feed of the tim-
ber so that the saw will engage the timber
at the commencement of the cutting stroke,
and the inclination of the slides may be
shifted while ‘the machine is in operation.
The changing of the angle of inclination is
obtained by shifting the vertex of the angle
(the pivotal point of the slide) laterally.

Having thus fully disclosed my inven-
tion, what I claim as new is—
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1. A gang saw mill comprising a plurality -

of pairs of pivotally supported slides, means
for oscillating the slides through a constant
arc of movement, and means independent of
the oscillating means for shifting the posi-
tions of the angles of movement of all the
slides simultaneously.

2. In a gang saw, a plurality of pairs of
swinging slides, eccentric bearings on which
the slides are pivotally supported, means for
swinging the slides through a constant are,
and means connecting the eccentric bearings
for simultanéously shifting the positions of
the angles of movement of such slides.

3. In a gang saw, a plurality of pairs of
pivotally supported slides, means for oscil-
lating the slides through a constant arc of
movement, feed mechanism, and means inde-
pendent of the oscillating mechanism and
connected with the feed mechanism to auto-
matically shift the positions of the angles of
movement of the slides when the rate of feed
is changed.

4. In a gang saw, a plurality of pairs of
swinging slides, eccentric bearings on which
the slides are pivotally supported, means for
swinging the slides through a constant arc
of movement, feed mechanism, and means
controlled by the feed mechanism and con-
nected to the eccentric bearings for simul-
taneously shifting the positions of the
angles of movement of the slides when the
rate of feed is changed.

5. In a gang saw, a sash, horn pins carried
by the sash, slides in which the horn pins
are received, the slides being pivotally sup-
ported on the frame at points in substan-
tially the same horizontal plane with the horn
pins when the latter are at their upper limit
of movement, means for swinging the slides
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through a constant arc, and means for si-
multaneously shifting the pivotal supports
of said slides laterally to vary the angle of

inclination of said slides and consequently

the amount of advance imparted to the saw.

6. The combination with a gang saw
frame, and a sash, of a plurality of pairs of
slides, and horn pins carried by the sash
and traveling in the slides, the slides being
pivotally mounted on eccentric pins at a
point substantially in the same horizontal
plane with the horn pins when the latter are
at the upper end of their stroke.

7. In a gang saw, a sash, horn pins car-
ried by the sash, a pair of upper and a pair
of lower slides pivotally secured to the
frame at points in substantially the same
horizontal plane with the horn pins when

“the latter are at their upper limit of move-

ment, and means connecting the pairs of
slides to swing them simultaneously.

8. The combination with a gang saw
frame, and a sash carrying horn pins, of
pairs of slides in which the horn pins are
received, the slides being pivotally mounted
at points in substantially horizontal aline-
ment with the horn pins when the latter are
at the upper limits of their movement,
means for oscillating at least one pair of
the slides, and means for simultaneously
shifting the pivotal points of the slides sub-
stantially horizontally.

9. The combination with a gang saw
frame, and a sash carrying horn pins, of a
pair of slides in which the horn pins are re-
ceived, the slides being pivotally mounted at
points in substantially horizontal alinement
with the horn pins when the latter are at
the upper limits of their movement, the saw
remaining plumb at all times, means for os-
cillating the slides, feed mechanism, means
controlling the rate of feed, and means for
simultaneously shifting the pivotal points
of the slides forward or backward syn-
chronously with a change in the rate of feed.

10. A gang saw mill comprising pivotally
supported slides, saws guided by the slides
and held plumb at all times, means for feed-
ing the timber to the saws at any desired
speed, means for swinging the slides through
a constant arc to advance the saws toward
and cause their recession from the timber,
and means for varying the effect of the
swing of the slides upon their inclination
from the vertical, to change the speed of
advance and amount of advance of the saws

- toward the timber simultaneously with the

60

variation in the rate of feed of the timber
to the saws and without varying the arc of
movement of the slides.

11. In a gang saw, a pair of upper and a
pair of lower pivotally-supported slides, a
saw sash received and traveling in the
slides, means for simultaneously swinging

£ 5]

both pairs of slides through an are of con-
stant length, and means apart from:the os-
cillating means for varying the effect of
such oscillation on all of the slides simul-
taneously.

12. A gang saw mill comprising a frame,
a plurality of pairs of pivotally-supported
slides, a saw sash slidingly received and
traveling in the slides, means connecting
the slides to maintain them in fixed relation
with each other at all times, and impart a
swinging movement through an arc of con-
stant length simultaneously to them all, a
feed roll, means for driving the feed roll,
and mechanism for varying simultaneously
the speed of rotation of the roll and the po-
sitions of the angles of movement of the
dlides to increase or lessen the advance of
the saw.

18. In a gang saw, pairs of pivotally sup-
ported slides, a saw sash slidably received
in the slides, a rock shaft, a linkage connect-
ing one of each pair of slides and the rock
shaft, means for oscillating the rock shaft,
and means for simultaneously shifting the
positions of the angles of movement of the
slides to increase or lessen the advance of
the saw.
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14. A gang saw comprising pairs of slides, -

pivotally supported shafts on which the
slides are -eccentrically pivoted, means for
simultaneously swinging the pairs of slides,
mechanism for feeding in the timber and
adjusting means independent of the slide
swinging means for changing the positions
of the shafts and therefore of the angles of
movement of the slides to increase or lessen
the advance of the saw, the adjusting means
connected to the timber feeding mechanism.

15. A gang saw comprising pairs of slides,
shafts on which the slides are eccentrically

_pivoted, means for oscillating the slides,

mechanism for feeding in the timber, and
adjusting means connected to the shafts for
simultanequsly varying the positions of the
shafts and therefore of the angles of move-
ment of the slides to increase or lessen the
advance of the saw.

16. A gang saw comprising pairs of slides,
shafts on which the slides are eccentrically
pivoted, a saw sash, horn pins carried by the
sash and received in the slides, the shafts
lying in substantially the same horizontal
planes as the horn pins when the latter are
at their upper limits of movement, means for
oscillating the slides, arms fast on the
shafts, bars connecting the arms, and means
for actuating one of the bars to impart
movement simultaneously to the shafts.

17. A gang saw comprising pairs of slides,
shafts on which the slides are eccentrically
pivoted, means for oscillating the slides, a
timber feeding mechanism, means for vary-
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the shafts, a bar connecting the arms, and a
lever actuated by the feed controlling means
and secured to the bar.

18. The combination with a gang saw, of
a plurality of pairs of pivotally supported
slides, means for positively oscillating at
least one pair of the slides, and means apart
from the oscillating means for shifting the
pivotal centers of both pairs of slides Iater-
ally and simultaneously to change the
amount of advance of the saw toward the
cant.

19. The combination with a gang saw, of
pairs of pivotally supported slides, a sash
carrying saws, horn pins carried by the
sash and receivable in the slides, the slides
being pivoted at points approximately in a
horizontal plane with the horn pins when
the latter are at or near the upper limit of
their movement, means for oscillating the
slides through a constant arc, and means in-
dependent of the oscillating means for
changing the positions of the centers of the
arcs of movement of the slides simultane-
ously.

20. The combination with a gang saw, of
pairs of pivotally supported slides, a sash
carrying saws, horn pins carried by the
sash and receivable in the slides, the slides
being pivoted at points approximately in a
horizontal plane with the horn pins when
the latter are at or near the upper limit of
their movement, means for oscillating the
slides through a constant. arc, means for
feeding a cant to the saws, means control-
ling the rate of feed, and means independent
of the oscillating means and connected with
the feed controlling means for changing the
positions of the centers of the arcs of move-
ment of the slides simultaneously and syn-
chronously with a change in the rate of
feed. , ,

21. In a gang saw, a plurality of pairs of
slides, a sash, horn pins on the sash and re-
ceivable in the slides, eccentrics,on which
the slides are pivoted, the eccentrics located
on a plane approximately in horizontal
alinement with the horn pins when the lat-
ter are at the top of their stroke, and means
for simultaneously swinging the eccentrics.

22. A gang saw comprising pairs of slides,
shafts on which the slides are eccentrically
pivoted, means for oscillating the slides, a
timber feeding mechanism, means for vary-
ing the rate of feed of the timber, arms on
the shafts, a bar connecting the arms, and a
connection between the feed controlling
means and the bar.

23. The combination with a gang saw’
frame, and a sash, of a plurality of pairs of
slides, and horn pins carried by the sash
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and traveling in the slides, the slides being
pivotally mounted on laterally shiftable
supports at points on substantially the same
horizontal planes with the horn pins when
the latter are at the upper limits of their
movement.

24. The . combination with a gang saw
frame, and a sash, of a plurality of pairs of
slides, and horn- pins carried by the sash
and traveling in the slides, the slides being
pivotally mounted on laterally shiftable
supports at points on substantially the same
horizontal planes with the horn pins when
the latter are at the upper limits of their
movement, and means for shifting the piv-
otal supports of the slides while maintain-
ing the arc of movement traversed by the
free ends thereof, practically constant.

25. A gang saw comprising a sash, horn
pins carried by the sash, slides in which the
horn pins are received, means for recipro-
cating the sash, feed mechanism, means con-
trolling the rate of feed, the slides being
pivotally mounted on laterally shiftable
supports at points on substantially the same
horizontal planes with the horn pins when
the latter are at the upper limits of their
movement, means for swinging at least one
pair of slides, and means for shifting the
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pivotal supports of the slides simultaneously .

with a change in the rate of feed while
maintaining the arc of movement of the free
ends of the slides practically constant.

26. The combination with a gang saw
frame, pairs of slides, a sash, means for re-
ciprocating the sash, and horn pins carried
by the sash and received in the slides, of
pivot shafts each comprising a suitably
journaled cylindrical portion and a pro-
jection eccentric thereto, the slides journaled
on the eccentric projections, and means for
at least partially rotating the shafts.

27. The combination with a gang saw
frame, pairs of slides, a sash, means for re-
ciprocating the sash, and horn pins carried
by the sash and received in the slides, of

stub shafts in the upper ends of the opposite -

sides of the frame, a through shaft extend-
ing between the sides of the frame below
and parallel with the stub shafts, eccentrics
on the inner ends of the stub shafts and on
the through shaft, the slides journaled on
the eccentrics, and means connecting the
shafts to operate them in unison. )

In testimony whereof, I aflix my signa-
ture in presence of two witnesses.

JOHN L. GRAHAM,

Witnesses: ,
‘Ravem S. WarrreLD,
Newrie M. Axgus.

~ Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,

Washington, D. C.”
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