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IMPROVEMENT IN SHINGLE-MACHINES.

Specification forming part of Letters Patent No. D, ¢02, dated June 19, 1866,

To all whom it may concern :
Be it known that I, CHARLES L. PIERCE, of
the city of Buffalo, county of Erie, and State

- of New York, have invented certain new and

usetul Improvements in Shingle-Sawing Ma-
chines; and I do hereby declare that the fol-

lowing is a full, clear, and exact deseription

thereof, reference being had to the accompa-
nying drawings, making a part of this Speci-
fication, | -

The nature of this invention consists, first,
In giving a reciprocating motion to a double
block-carriage of a shingle-sawing machine
by an overhung crank working in a slotted
cross-head attached to said block-carriage ;
second, in a modification of the slotted cross.
head by which the crank is made to give a

uniform reciprocating motion to the Dblock-

carriage, the same being also an improved
mode of converting circular into reciprocatin g
motion, applicable to other purposes; third, in
the construction of two individual devices for
“dogging” the shingle-block automatically,
the one operating by a weight and the other
by a spring, also a device for dogging the

block by hand-power; fourth, in the use of two

double taper-cams upon one shaft, to alter-
nately tilt the block-bed and give the taper to
the shingle, said cams being capable, by a sim-
ple longitudinal adjustment of the shaft, of
Increasing or diminishing the degree of taper
in the shingle, as may be required. |

In the annexed drawings, Figure I is a side
elevation of my improved machine. IFig 11 is

a plan, and Fig. III is an end elevation, of

same. FKig. IV is a detail view of device ob-

taining uniform reciprocating motion of bloeck- -

carriage, Iig.V is a detail view of slotted
cross-head, to be used in place of device shown.
in Fig. I'V. TFigs VI and VI, detail view of
tilting block-bed; Fig. VII, details of double-
taper-cams and shaft for tilting block-bed.
FKig. VIII shows a device for operating the
shingle-block dogs by hand-power.

Letters of like name and kind refer to like

~ parts in each of the figures.

A represents the bed-frame of the machine,

rectangular in form and supported by the legs |

A’. The side rails of this frame carry the par-
allel tracks a?a? upon which the block-carriage

‘reciprocates.

Brepresentsthecircularcutting-saw, oflarge

1

counter-shatt, I/, which

diameter and supported by a vertical spindle,
B, at the center of the rectangular bed-frame,
sald spindle having its bearings in appropriate
transverse bridge-trees B2 B3 The saw is
driven by a belt acting on the pulley B¢ on the
saw-spindle.

C O represent the double block-carriage,

consisting of two open rectangular frames C

and C’, which receive the shingle-blocks, said
frames being arranged one on either side of
the saw, but connected together by cross-bars
(% so that they reciprocate together and as
one irame upon the tracks «? @’ by which they
are supported above the plane of the saw.

Being on opposite sides of the saw and con-
nected together, as one frame approaches the
other recedes from the saw, and vice versa, so
that both frames being supplied with blocks,
the sawis keptconstantlyat work, or nearly so.

The reciprocating motion of the frame is
given by an overhung crank, D, (the axis of
which coincides with that of the saw,) work-
ing in a slotted cross-head, D/, attached to the
frame connection-bars 2, and equidistant from
each frame, C and C’, or, when a uniform mo-
tion of the saw-carriage is desired, in a pecu-
liar-shaped cam-slot, which will be hereinafter
deseribed.

The crank D is supported by a transverse
bridge-tree, Il, which also supports a short
18 geared with the
crank-shaft by a spur-wheel and pinion, K2 I3,

The lower bridge-tree, B2, is extended at one
sicde of the machine, as is also the upper bridge-
tree, I, to support the vertical shaft ¥, said
shatt being driven by a belt, F/, from the saw-
spindle, and transmitting motion to the crank °
D by a belt, F? leading to the counter-shaft E.
The motion of the saw-spindle must be re-
duced by a proper proportionin g of the pulleys
and gears on the shafts I' and E, so as to cause
a proper relation to exist between the velocity
of the block-carriage and that of the Saw,

which will be from one-half to one-inch move-

ment of the carriage to one revolution of the
Saw. |

Each frame of the block-carriage is provided
with a dogging device, by which the shingle-
block is held therein to be carried to the saw.
On each side of the saw, and nearly in the
plane thereof, is a tilting block, table, or bed,
by which, in connection with the dogging
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device, the position of the Dlocks is changed |

at each movement of the carriage in @ manner

topresent themto the sawin such position asto

oive the required taper to the shingles as they
are cut from the block. |

For convenience, I will describe the con-
struction and operation of the dogging and
tilting mechanism as affecting one block only,
it being understood that from the arrange-
ment and motion of the block-carriage one
block is being sawed while the other 1§ pass-
ing back to be dogged. Two different forms
of the dogging device are represented, one
“form being shown as connected with the frame
C, and the other as connected with the frame
/. Tither form may be used on both frames.
Both forms have a stationary toothed bar, &,
“and a parallel but movable toothed bar, G/, be-

~tween which the shingle-block is held. In the
first instance the movable bar G’ 1s operated

Dby a bell-crank, G2, hinged to the frame C, one
arm of the crank being connected with a Dhar
~and the other carrying a weight, &°, the ac-

 tion of whiell is to throw the movable dog-bar

 toward the stationary one, and thereby clamp

the shingle-block between. The weight oemng

raised draws back the movable dog-bar and re-
‘leases the shingle-block. The operation of the
~ moving dog-bar is made antomatic by the at-
tachment to the bed-frame A of a hinged lever,

G+, in such position that as the block-carriage,

in returning the block from the saw,approaches
- the end of its movement in that direction the
arm will strike a shoulder on the weight, and,
by being carried by the weight from an 111-
clined to an upright position, raise the same,
and thereby release the shingle-block. At this
time the block will be over the tilting table
M, (belonging to that frame of the carriage 1n
which the block is placed,) so that as 1t 1s re-
leased from the dogs it will drop thereon, and
the plane-of the table being properly inclined
to that of the saw, the dogs,when they agaln
close upon the block,will ¢lamp it in that po-
sition, and in that position carry it to the saw,
so that the taper of the shingle cut off will
always correspond to the inclination of the
table to the plane of the saw,

The closing of the dogs upon the block
takes place immediately as the block,from the
change in motion of the block-carriage, beginse
to move toward the saw by the disengaging
of the weight G* from the arm G*

The inclination of the table requires to be
reversed as each shingle is-cat from the block,
in order to work up the block evenly. For this
purpose I employ two double taper-cams, 1,
apon a shaft, I/, placec at right angles to the
line of movement of the block-carriage and to
the axis upon which the table tilts, satd cams
bearing against the table on each side of 1ts
tilting axis, and, by a periodic movement 111-
parted to them from the block-carriage,reverse
the inclination of the table as required.

The form of the cams dnd theiroperation may
be more specifically described as follows: Sup- |
posing the cam to be cut by a plane at right

angles to its axis, the resulting section will be
an ellipse, the majoraxis of which will decrease

and the minor a4xis 1nerease as the section may

be taken nearer the base end,which is a circle;

or the major axis will increase and the minor
axis decrease as the section may be taken

‘nearer the opposite end, go that supposing
‘the cams to be cut by the plane of the major
axis the resulting section will be a cone-frus-

tum having for its larger base the greatest
major axis and for its smaller base the shortest
major axis, and supposing it to be cut by the
plane of the minor axis, the resulting section
will also be @ cone-frostum, but reversed,

having for its largest base the greater minor

axis and for its smaller base the shortest minor
axis. . | -

The two cams are placed upon the shaft 17 -
in such relative position that the plane of the
major axis of the one will coincide with the

plane of the minor axis of the other, so that

when the major axis of one cam bears against -
one side of the tilting table the minor axis of

the other bears against the opposite side, s0

‘that the table is inclined in a degree corre-
sponding to the ditterence between the major -

and minor axes; and as those are ab right
angles to each other, a quarter-revolution of -

the cams will bring the minor axis of the one

“into the position before oceupied by the major,

and the major axis of the other into the posi-

tion before occupied by the minor, which will

have the effect to ¢hange or reverse the incli-
nation of the table. Xrom this 1t will be seen

that each quarter-revolution of the cams will
reverse the inclination of’ the table. To oive
the quarter-revolution of the cams at the time
required—i. e., at the return of the block from
the saw—a four-armed spider or ratchet, 17,18
attached to the cam-shaftl’; and a dog or pawl,
I, is connected with the block-carriage, which
will, as the carriage approaches the end of 1ts
movement, engage the said ratchet-teeth and

i olve the required movement to the cams. A

Jongitudinal or endwise movement of the cam-
shaft in one direetion will increase the difier-
ence befween the major and minor axes bearing
against the table, and cousequently merease
its ineclination, while an opposite movement

will decrease its inelination. To permit this

longitudinal adjustment the cam-shaft 1S pro-
vided with collars 14, which may be set thereon
and changed as required.

As a change in the inclination of the table
affects the taper of the shingles, it follows that
any required taper may be obtained by a sim-
ple longitudinal adjustment of the shaft.

Thetilting table and cam shaftare supported
from the main bed-frame by cross-pieces 17
which may be raised by set-screws I to bring
the block-table more or less above the plane
of the saw, and thereby the thickness, as well
as the taper, of the shingles cut may be regu-
lated. | |
~ The second device, for dogeing the Dblock,
(before spoken of) consists of a bell-crank, J,

having its fulerum at J’, one arm connected

NY
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‘ing the block-dogs by hand-power, consists of

lution arrives at a side an gle thereof, whenee
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with the movable .dog-bar, the other with a
spring-bar, J2, passing through from side to
side of the block-frame and projecting on one
side, 50 that when the carriage reaches the ex-
treme of its movement in one direction the
projecting end may strike a stationary stop,
J% on the bed-frame and be moved thereby in
4 manner to compress the spring and open the
clamp-bar, the spring closing the clamyp upon
the block when allowed to do so by the return
of the carriage.

The device shown in Fig. VIII, for operat-

a gear-segment, K, applied to the shaft of the
bell-crank G2, and a lever and segment, K’ K2,
having their fulerum at K780 that by raising
or lowering the lever-segment, the dog G/ will
be operated. This will be found convenient
frequently when it 1s desired to remove the
wastage of the blocks from the machine, and
would also be convenient should it be desired
to operate the block-carriage by hand-power.
- It nowremains to deseribe the device for con-
verting the circular motion of the crank 1to a
uniform reciprocating motion of the block-car-
riage. The crank working in the straight slot
of the cross-ead D’ does not give a uniform
motion to the block-carriage, but a motion
which inecreases in velocity during the first
quarter-revolufion of the eranlk—-i. ¢., while the
crank is passing from a position coineident
with the line of movement of the carriage to a
position atrightangles thereto—and decreases
through the second quarter, or until it again
assumes a position coincident with the line of
movement of the carriage. To obviate this
amd give the carriage equal progressive move-
meuts to equal angular movements of the
crank, the slot in which the crank-pin works
1s made in the general form of a diamond, as
shown at L, the sides, however, being curves
of such form as will, by their varying angle to
the line of movement of the carriage, compern-
sate for the increase and decrease in movement
which would be due to the peculiar movement
of the erank, as above stated. |
The crank, at the time that the carriage is at
the extreme of its movement in one direction,
stands at the middle angle of the slot; but
when it has completed one-quarter of its revo.

1t returns, during the second quarter of its rey-
olution, to the opposite middle angle, and there-
by completes the movement of the carriage in
one direction. The third quarter of its revo-
lation carries it to the opposite side an gle, and
the fourth quarter returns it to the same mid-
dle angle from which it started, and completes
the return movement of the carriage,

To compel the crank-pin to traverse the slot,
as above stated, inclined springs or weighted

trucks m are fitted in the first and third quar-

ters of the sloft, which, being depressed by the
crank-pin as it passes through the slot, spring
up behind the same and prevent 1ts return
through the same quarter, thereby compelling
it to take the course thron gh the slot, as before
stated.

The object in giving a uniform movement to
the carriage will appear from the following :
The velocity with which a block may be fed
to the saw is governed Ly the distance which
the saw will cut into the same smoothly at each
revolution, which distance we may assume to
be three-fourths of an inch. Supposing the
crank to work in the straight slot, giving the
graduoally incereasing and diminishin g feed, its
maximum veloeity could. not exceed three.
fourths of an inch without rough work being
the consequence, and as its lowest velocity
would be naught, the average would not be
over one-half of an inch to a revolution. By
the use of the cam-slot the maximum velocity
of three-fourths of an inch to a revolution may
be maintained all of the time, thus enabling
the machine tobe worked at one-fourth hi gher
velocity and do one-fourth more work.

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. Reciprocating the block-carriage which
feeds the block to the saw in an unequal pro-
gressive movement by means of the crank-pin
D, working in the slot of cross-head D/, sub-
stantially as describad. "

2. Imparting an equal progressive move-
ment of the block-carriage by means of the
diamond slot L and crank D, and thereby giv-
ing an equal and uniform feed of the shingle-
block to the saw, substantially as set forth.

5. Operating the movable dog-bar G’ of the
dogging device by a weighted bell-crank, G2,
working, in combination with the hinged lever
G, on the bed-frame in the manner described.

4. Operating the movable dog-bar G’ of the
dogging device by the bell-crank J and spring-
bar J?, working, in combination with the stop-
plece J°% on the bed frame in the manner de-
scribed.

0. The arrangement and ecombination of the
segment-lever K’ K2 with the bell-crank G2,
carrying segment K, and movable dog-bar G/,
for the purpose of operating the dog-bar by
hand-power. '

6. The double-taper cams I, in combination
with the tilting block-tables when arranged
in relation to the block-carriage and operated
thereby, in the manner and for the purpose
set forth.

CHAS. L. PIERCE.

Witnesses :
W. H. ForRBUSH,
B. H. MUEHLE.
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