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UNITED STATES

PATENT OFFICE.

' JOHN HENRY FRENIER, OF RUTLAND, VERMONT.

"STONE-SAWING - MACHINE.

| o om

E-FECEPIGATION forming part of Letters Patent No. 336,099, dated February 16, 1886,

Application filed November 21, 18¢3.

do all whom it muay concermn.:

Be it known that I, JOEN HENRY FRENIER,
a subject of the Queen of Great Britain, a resi-
dent of Rutland, county of Rutland, and State
of Vermont, have invented certain new and
useful Improvements in Stone-Sawing Ma-
chines, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, and to the letters
of reference marked thereon.

This 1mnvention relates to that class of stone-
sawing machines the members of which are

- each provided with a reciproeating saw-frame
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actunated by a crank and pitman, vertically
adjustable eross-heads moving in fixed guides
upon the frame, and pivoted suspension-rods
uniting the cross-heads to the saw-frame to
support the same properly in its swinging
movenment.

This invention has for its principal object
the longitudinal adjustment or movement rel-
ative to a normal vertical line, of the cross-
head suspension-bearings of the saw-frame in
harmony or coincidence with the longitudinal
adjustment or movement of the saw-frame it-
self as the latter changes its vertical position
relatively to the crank and pitman. For con-
venlence, the parts are said to be in their nor-
mal positions when the saw-frame is in the
micdle of its travel, and the suspension-rods

and the suspension bearing-points of the saw-

frame lie in the same vertical plane. The
speclal longitudinal movement of the saw-
frame above referred to resunlts from the neces-
sary travel of the end of the pitman attached
to the saw-frame in the arc of a circle, when
these parts, by the vertical movement of the
¢ross-heads, are moved above or below the
normal horizontal line. By causing the lon-
gitudinal movement of the suspension or sup-
porting bearings of the frame coincidently
with the longitudinal movement of the frame
itself, the bearing-points are always held in
line over the center of the arc of the frame’s
vibration, and hence all its movements are
equal and uniform. '

This invention has for its principal noveltj, |

.

rst, the combination, broadly, of the follow-
ing elements: A reciprocating saw-frame hav-

50 1ng a varying longitudinal position relatively

to @ normal vertical line according to its ver-

tical position relatively to the crank and pit- | D D, Figs. 1, 2, and 7, represent cross-heads

Serial No. 112,380, (No model.)

man, vertically-adjustable cross-heads having
suspension bearings and rods for supporting
the saw-frame, and curved guides upon the
main frame, substantially as described, adapt-
ed 1n the vertical movement of the c¢ross-head
suspension bearings, and the frame to give to
the bearings a longitudinal movement coinei-
dent with the longitudinal movement of the
frame; and, second, certain other combinations

and detalls of construction relating to this fea-

ture of the invention.

This invention has for its subordinate nov-
elty certain mechanisms for feeding the frame
and saws to the stone, and also for quickly ad-

justing the frame vertically into any desired

position.

In the drawings, FFigure 1 represents a side
view of my improved machine; Iig. 2, an end
view of the same; Fig. 3, an enlarged view of
one of the bearings, /i, emiployed in connection
with the vertical screw-shaft 1; Fig. 4, a modi-
fied form of guide-bar; Fig. b, a side view of
a machine having the improved form of mech-

anism applied thereto; I'ig. 6, a sectional end.

view of the main frame with the feeding mech-
anism attached thereto, and fig. 7 a sectional

view of one of the cross-heads enlarged.

To enable others skilied 1n the art to make
my 1mproved machine, I will proceed to de-
scribe tully 1ts construction and the manner
of its operation. | |

IFFor convenience and clearness, the descrip-
tionrelating tothe construction will be divided
into two parts, as follows: first, that relating
to the main feature of the invention--that is,
the mechanism for causing the coincident lon-

gitudinal movement of the suspension-bear-

ings of thesaw-frame and the frame itself when
the vertical position of the parts is changed;
and, second, that relating to the mechanism
for feeding the frame and saws to the stone,
and the quick adjustment of the saws in any
desired position.

First, the mechanism for causing the coin-
cident longitudinal movement of the suspen-
sion-bearings of the saw-frame and the frame
itself when the vertical position of the parts
is changed. A A, Iigs. 1 and 2, represent
vertical posts; B, Fig. 1, the foundation-plate
or bed, and C C upper beams constituting a
frame-work of proper solidity and strength.
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‘tically a single structure as shown.

anisui.

“vertical travel of the cross-heads.

of any proper construction, which are united |

by the transverse bar d, Flg 2, to form prac-

¢ross-heads are supported frcnn the upper part
of the frame-work by any proper means in
such manner as to be capable of vertical ad-
justment whendesired. Hrepresentsthe saw-
frame, and e¢ pivoted suspension-rods uniting
the cross-heads to the saw-frame insuch man-
ner as to support the same properly in its
swinging movement. ¢, Fig.1
bearings of the saw-frame, to which the pit-
man is attached. F, Fig. 1, represents the
crank, and f the pitman or connecting rod
uniting the crank to the arm-bearing ¢’ of the
saw-frame, as shown. G G represent curved
plates, bars, or frame-pieces of any proper con-
struetion fixed upon the frame-work in such
manner as to canse the cross-head suspension-
points to move in thearc of a circle when they
are raised or lowered by the actuating mech-

The radius of this arc equals the
length of the pitman-rod, and it consequently
coincides with the are of the circle described
by the end of the pitman-rod attached to the
saw-frame, but is located abovethe same a cer-
tain distance, so that the center of the arec
coincides horizontally with the middle. of the
| The opera-
tion of these parts is substantially as follows:
‘When the parts are in their normal positions—

that is, when the saw-frame is in the middle

- of its travel and the suspension-rods and sus-
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in which it moves.

pension bearing-points are in the same verti-
cal plane—the saw - frame, when actuated,
swings in the arc of a circle, and the lower
ends of the suspension-rods have an equal vi-

bration upon each side of the center of the arc
- By this action the saws
are lifted. from . the stone at the end of the

and.

swing, in the manner well understood,
eonsequenb] y the sand and water necessary for
the proper performance of the sawing action
is. readily introduced. This uniform swing of
the saw-iframe, which naturally results when
the parts are in their normal positions, must

also be secured to obtain the proper results

. when the frame is above or below the normal

" horizontal line.
frame by the movement of the Cross- heads is

55
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When, therefore the saw-

raised, for example, above the normal hori-
zonta,l line, the bearing-arm ¢’ and the attached

end. of the pitman f are swung in the arc of a

circle, in the manner well understood. By
this swinging movement the saw-{rame in ad-

dition to its vertical movement is carried. in a
longitudinal direction relatively to a normal
vertical line. By means of the curved guides,

- however, the suspension bearing-points-of the
Saw- {frame are moved comeldently with it in

a.longitudinal direction; and hence the verti-

cal line through the eusyensmn bearing-points.
- and the suspension bearing-rods remains un-
. changed.

The uniformity of the swing of the
saw-frame is thus maintained in all its verti-
cal positions. Any suitable means may be em-

plqyed to give the Cross- hea,ds thelr _proper.

These

, represents the -

336,009

vertical movement. Ifdesired, the guides mav '

be provided with teeth, as Shown in Fig. 4

and the cross - heads be moved thereon by
means of any proper gearing located on the
cross-heads. A preferred form of meehanism,
however, shown in Figs. 1, 2, and 3, will now

be deseribed. H. H, Figs. 1 2, and 3, repre-

sent transverse shdfts supporbcd near their

“ends. by any proper bearings A, Hig. 3 bolted
‘to the frame-work, as shown in Fig

WK
represent bevel gear-wheels rigidly secured to

“each shaft near the end of the same, as shown.

I I represent vertical shafts or screws, two at
each end of the machine, or only one at each
end, as may be required, each of which is pro-

7€

73

80

vided at its upper end with a bevel gear-wheel,

i, as. shown. 4 ¢, Figs. 2 and 3, represent bi-
furcated or forked pieces, having trunnion-
bearings on the shaft H, as shown. The up-

secured in these bearingsin such manvoer asto
be eapable of revolution. The bevel-gears &

per ends of the vertical screws or shafts I are

and ¢ engage with each other in the man- 90

ner well understood. The vertical shafts I
I having proper screw-threads extending
through proper threaded openings in the
cross-heads D D, as shown, a nut, d', Fig.
7y i preferably employed in each opening,
and this nut is adapted to swing or roek in .

93

the cross-head by means. of a bell and-socket

joint or trunnion-bearing, d’, as shown. The

vertical movement of the cross- heads upon

the curved gunides: imparts a Swinging move-

ment to the nuts d and the screws T I, the.
movement of the latter being permitted by
the trunnion-bearings on the shait H. The

lower ends of the screws are ab their extreme

swing one way when the cross-heads are at the.

middle of the curved guides, and at the ex-

treme the other way When the cross-heads are.
at, either end. of the curved guides. J, Figs.

1 and 2, represents a longitudinal shaft hav:mg
bevel-gear K, engaging with the bevel-gear L
on shafts H, to cause all the shafts to move in
harmony. The operation is snbsrentmlly as
follows: Proper movement having been com-
municated in any suitable way to the system
of horizontal shafts, the vertical shafts are
thereby caused to 1evolve and actuate, by
means of the screw- thledde the cross- heads,

~and censequently raise and lower the saw-

frame in. the manner well understood.
Second, the mechanism for quickly moving
the saw- frame into any desired vertical posi-
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tion, and the mechanism for feeding the frame

and saws to the stone. For convenience and
clearness these mechanisms, although inti-
mately connected, will be des crlbed_ sepa
mtely |
Part A.—The. mechanism for gquickly mov-.

ing the saw-frame into any desired vertical po-,

sition.. M, Fig. 6, represents a. pulley loosely
held on one of l)he cross-shafts H, or any other
convenient- shaft, and M a bevel gear-wheel -
rigidly. secured thereto. K, Figs. 2 and 6,
represents a bevel gear- Wheel upon the shafb
J whlch engaﬂ*ee with. the bevel gear -wheel

1253

130"
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m on loose pulley M, and also with bevel-gear | wheel s* upon the shaft or stud S, 48 shown.

L, rigidly secured to shaft H. 7’ represents

~ the bevel gear-wheel on the shaft I, hefore

10

referred to, and 7 the bevel gear-wheel upon
the vertical shaft I, before referred to. By
means of this construction the quick move-
ment of the pulley M is communicated to the
shaft H through the intermediate set of gear-
wheels described, in such manner as to revolve
the shaft in a direction opposite to that in
which the pulley moves. By these revolu-

- tlons the cross-heads and saw-frame are quick-

LS
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ly moved in one direction any desired distance.
P represents a pulley rigidly secured to the
shaft H. By means of this pulley a quick
movement 1s communicated to the shaft in the
same direction as that in which the palley re-
volves. By the action of this pulley the cross-
heads and saw-frame are quickly moved any
desired distance in a direction opposite {o that
resulting from the movement of the pulley M.
By means then of the pulleys M and P, and
the system of gearing described, a quick
movement 1n either direction may be commu-

nicated to the cross-heads and saw-frame when

16 1s desired to adjust the same properly in
relation to the stone., When it is desired to
arrest the movement of pulley M or P, the belt
1S shifted to pulley @), which is loose on shaft
H, and all movement consequently ceases, be-
cause pulley Q at this time is not acting on
the feeding mechanism, the parts having been
disconnected by the rod V, as will be herein-
after described.

Part B.—The mechanism for feeding thesaw -

frame and saws to the stone. Q, Fig. 6, rep-
resents a pulley loose upon the shaft H, which
18 provided with any proper eccentric for act-
nating the army of rock-shaft R, whieh is con-
nected with the eccentric as shown, or in any
other suitable manner. », Figs. 5 and 6, rep-
resents a crank upon the eud of the rock-shaft,
which is provided with a longitudinal slot ex-
tending its entire length, as shown in Fig. 1.
S, Fig. 6, representsa lever pivoted on the stud
s upon the frame or bars’, which lever is pro-
vided with a pawl, s°, as shown, pivoted there-
on at any sultable point. §' represents a rod
attached at one end to the free end of the le-
ver 3, and at the other to the crank» by means
of a crank-pin, §% resting in the slot,as shown.
The crank-pin s* may be provided with a frie-
tion-roller or any other proper means of ob-
talning an easy movement of the pin in the
slot of the erank. w« represents a connecting-
rod, hereinafter referred to, by means of which
rod and its attachments the free end of the
connecting-rod s’ and the crank-pins*are prop-
erly supported. The frame or bar & is itself
pivoted at the point §* on the main frame. s
represents a shaft or stud held in the frame or
bar §, which serves as the pivot-point of the
lever S, and upon which is located the pinion
s*, Tast to ratchet-wheel s°, as shown. I rep-
resents a gear-wheel upon the shaft H, which
engages with the pinion s, as shown. The
pawl §* onthe lever S engages with the ratchet-

-

o ! | . r
o

ferent qualities of stone.

|

§° represents a stop-pawl on the bar §', by means
of which the ratchet-wheel §* is held against
return movement. U represents a lever piv-
ofed uponany suitable partof the frame, which
18 connected at one end by the rod « to the
lever-handle v, as shown, and at the other to
the rod u, before referred to. «° represents an
Index-plate of any suitableshape, having teeth
or other proper means adapted to hold the le-
ver in any position in which it may be ad-
justed, and also provided with figures on its
face corresponding with the number of teeth,
to indicate the degree of feed required for dif-
V represents a rod
attached to the free end of the frame or bar ¢,
which is provided with a hook adapted to en-
gage with any proper catch upon the frame or
other stationary part.

The operation of the feeding mechanism is
substantially as follows: Movement having
been communicated to the pulley @, the eceen-
tric located thereon is caused to impart a rock-
Ing motion to the arm » of the rock-shaft R,
to give to the free end of the erank »” a recip-
rocating movement. By this action the free

end of the rod §, with crank-pin held in the

slot of the crank +/, is also reciprocated, and
with 1t the lever S and its pawl s°, which lat-
ter 1s thereby caused by the swinging action
of theleveronits pivot s toactuate the ratchet-
wheel s°. By the movement of the ratchet-

- wheel, the pinions*onthe samestud orshaft, by
y 1 y

its engagement with the gear-wheel T, is caused
to revolve the shaft H, and through the shaft H
and the bevel-gears 2 and ¢, before described,
the feeding-scerew'shafts I I in the manner well
understood. By the movement of the lever-
handle #*, through the intermediate lever-con-
nections described, thie erank-pin s of the rod
s' may be adjusted vertically in the slot of the
crank »’, to obtain a longer or shorter throw,
as may be desired. By inereasing or dimin-
ishing the distance traveled by the crank-pin
In each reciprocation, the distance moved by
the pawl on the lever S, and the ratchet-wheel
engaging therewith 1s also increased or dimin-
ished, and, consequently, also the distance
moved by the feeding-serews and saw-frame.

When it is desired to disconnect the feed-
Ing mechanism to permit the quick movement
ot the cross-heads, the hook of rod V is dis-
engaged from its top in sueh manner that the
frame s may be lowered, and the pinion s*
being thereby disconnected from the gear-
wheel T.

Some of the advantages resulting from the
use of my invention are as follows: By the
employment of the eurved guides in connec-
tion with the vertically-moving cross-heads or
saw-frame supporting mechanism in the man-
ner described, a perfectly uniform swing is
obtained in all the positions of the saw-frame.
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By the employment of a slotted crank and .

adjustable crank-pin in conneection with the
feeding mechanisin, as described, a quick or
slow feed may be readily obtained, according
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to the varying degrees of hardness in the
stones subjected tothesawing action. DBythe

‘use of the index the degree of feed 1s always

indicated to the Opel_dt(}l‘ The shaft R may
be rocked by any suitable means. 'This spe-
cial feeding mechanism is applicable to other
kinds of stone- SaWil']ﬂ‘ machines than thab
herein described. | |

Having thus fully described my mventlon
what T claim as new, and desire to secure by
Letters Patent, 18—

1. The cmnbma,tmn broadly, of the follow

ing elements: a reciprocating saw-frame hav-

ing a varyilng longitudinal posibion reiatively
{o a normal verticalline, according to its ver-
tical position relatively to the erank and pit-
man, vertically-adjustable cross-heads having
suspension bearings and rods for supporting
ing the saw-frame, and curved guides upon
the main frame, substantially as described,
adapted inthe vertical movement of the cross-

headsuspension-bearingg and the frameto give

to the bearings a longitudinal movement co-
incident w1t11 the lonﬂ*ltudmdl movement of
the frame.

2. In combination with the curved ouides,
substantially as  described, adapted in the
vertical movement of the cross—head suspen-
sion-bearings and the frame to give the bear-
ings a longitudinal movement coincident with
the longitudinal movement of the frame, the
cross-heads D D, the vertical feeding shafts
or screws 1 I, and the system of gearing for
actuating the sanie.

3.Incombination withthecurved guides,sub-
stantially as described, adapted in the vertical

movement of the cross-head suspension-bear-

ings and the frame to give the bearingsa lon-
gitudinal movement coincident with the lon-
gitudinal movement of the frame, the feeding
mechanism, substantially as and for the pur-
pose descr lbed

4. In combination with a slotted craunk, sub-
stantially as described, a crank-pin adapted
for adjustment in the slot of the crank, as de-
sceribed, |

5. 1In combination with the roek-shaf't R,
having a slotted crank, the rod §" and adjust-
able crank-pin s° the lever B, with pawl &,
and frame &, having the ratchet-wheel §°, and

pinion s*,engaging with the gear-wheel T, sub-

- stantially as described.

6. The combination,

with a reciprocating

1
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saw-frame suspended by rods ¢ e, all set above
said saw-frame and arranged to impart a ris-
ing motion at each end of the stroke, of curved
mudes set and arranged in the main frame,
substantlally as descmbed and the means,

substantially as descrlbed connected to the

cross - heads D D and connected with and op-
erated by the shaft H, for imparting to said
cross-heads a positive movement up or down,
and arranged to swing on shaft H when said
CIoSs- he‘LdS move up or down on the curved
cuides, substantially as described.

7. The combination of a reciprocating saw-
flame having a varying longitudinal position
relatively t0 & nor mal vertical line, according
to its vertical position relatively the crank

and pitman, of curved guides upon the main

frame, substantially as described, adapted to

impart to the saw- -frame- Suppmtmu mechan-

ism a longitudinal movement colncident with

the lonmtudmm movcmenb of the saw- fr'ame |

as descubed
8. In combination Wlth a Slotted crank, an
adjustable crank-pin, a pawl-carrying ]ever_

substuntially as deseribed, and lever mechan-

ism, substautially as described, for adjusting
the crank- pin in the slot.
9. Tn a feed mechanism for stone- .sawing

SN
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machines, the combination, with a rocla.mg |

slotted crank,
adapted to move in the slot of the crank, and

a stationary index for indicating the rapidity

of the downward feed of the saw-frame.

10. In combination with a slotted crank, an

adjustable crank-pin, and a pawl-lever and
ratchet-wheel having their length of move-
ment determined by the position of the crank-
pin in the slot, substantially as described. -

11. In combmatlon with a slotted crank and

adjustable crank-pin, a pawl-lever, and ratch-

| et-wheel, having their length of movement de-~
ter mined by the position ot the crank-pin in

the slot, and a stationary index-plate with
lever- lnndle indicating the length of the feed-
movement, substantially as (16501‘1bed

In te&,tlmony that I claim the foregoing I

have hereunto set my hand in the presence of
two witnesses.

, JOHN HENRY FRENIER.
Wltn esses: o

P. H. BRASSARD
. W. HUDSON.-

of an adj astable crank - pin
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