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UNITED STATES PATENT OFFICE. 
HAZARD KNOWLES, OF NEW YORR, N. Y. 

SAWMITLT 

Specification forming part of Letters Patent No. 9,284, dated September 28, 1852; Reissued November 
30, 1858, No. 629. 

To alluvhom it may concern: 
Beit known that I, HAZARDKNowLEs, of 

the city, county, and State of New York, 
have invented Sundry new and useful Im 
provements in Sawmills; and I do hereby 
declare that the following is a full and exact 
description thereof, reference being had to 
the accompanying drawings, making a part 
of this specification, Figure 1 being a top 
view; Fig. 2, an end view; Fig. 3, a longi 
tudinal vertical section, and Fig. 4 a de 
tached portion of my improved saw mill, ar 
ranged for Sawing logs, and Fig. 5 is a side 
view, and Fig. 6 a detached portion of my 
improved saw mill, as arranged for re-saw 
ingboards, &c. 

Similar letters indicate like parts in all 
the figures. 
The nature of my invention consists, in 

the first place, in the employment of inclined 
ways for the saw gate, for the purpose of 
causing the saw gate to strike forward as 
it descends, and to retreat backward as it 
rises; by which arrangement the saw is en 
abled to be placed in a straight position 
within its gate, and to be more uniformly 
strained and with a greater degree of ten 
sion than usual, which causes its teeth to act 
with more energy and uniformity than the 
teeth of saws when arranged in inclined po 
sitions within their supporting framesor 
gates in the usual manner. 
The second feature of my invention, con 

sists in making the saw gate ways adjust 
able, by which I am enabled to vary the ac 
tion of the saw placed in the said gate to suit 
the nature and the depth of the material op 
erated upon. 
The third feature of my invention, con 

sists in the combination with each other of 
all the ways of the saw gate, in Such a man 
ner that they canbe simultaneously and uni 
formly varied and adjusted in their posi 
tions while the Saw gate is in motion. 
The fourth feature of my invention con 

sists in the arrangement of the feeding ap 
paratus, in connection with the saw gate and 
the adjustable ways, in such a manner that 
the feed motion communicated thereby to 
the material operated upon, Will invariably 
be in perfect harmony with the cut of the 
saw: and consequently, this said arrange 
ment, in connection with the third feature 
of my invention, enables me to instantane 

i ously vary the amount of the action of the 

sawfor the purpose ofenabling me to ease 
it when passing through knots, or to adapt 
it to the nature and the depth of the mate 
rial operated upon. 
The Ways a, a, of the saw gate B, are 

hinged to the fender posts A, A, and they 
are all connected to each other by means of 
the Screws b, b,-which may be either con 
nected to the saidways, or form portions of 
the same-and which pass through female 
Screws in the centers of the pulleys c, c, 
which pulleys work in slots in the fender 
posts, or in other Suitable guides, andare all 
connected to each otherby the endless band 
or chain d. It will therefore be perceived, 
that by talking hold of the said endless band 
orchain, and imparting motion to the series 
of pulleys c, c, the Ways a, a, of the saw 
gate canbe varied in their inclination to any 
desired extent, for regulating the action of 
the Saw, and adapting it to the nature of 
the material operated upon. 

I have represented in the drawings an 
endless band as connecting the four pulleys 
c,-but in practice, I intend to make use of 
a chain for that purpose, adapted to pro 
jections or depressions on the peripheries of 
the said pulleys, for the purpose of insuring 
perfect uniformity in their movements. 

Feeding motion is imparted to the car 
riage G, from the saw gate, in the follow 
ing manner; viz;-a transverse shaft E, 
rests in suitable bearings under the carriage 
and within a short distance of the fender 
posts; which shaft is connected to the car 
riage by means of a rope q, having a turn 
around a pulley on the said shaft and with 
its ends secured to the ends of the carriage; 
orby means of a pinion or pinions on the 
said shaft, gearing into a rack or racks on 
the carriage, in the usual manner. A feed 
ing wheel e, is secured to the shaft E, in the 
position shown in the drawings: by the side 
of the said wheel e, a lever f, is also placed 
upon the shaft E, and works freely there 
upon; an arm g, projects from the upper 
end of the lever f, over the top of the wheel 
e, agripper i, isjointed to the under side of 
the armg, and is drawn against the side of 
the wheel e–opposite to the lever f-by the 
springh, as shown in the drawings. Cl 
the lever f, is vibrated upon the shaft E, the 
gripper i, will glide freely in one direction 
over the surface of the wheel e, and when 
moved in an opposite direction, the gripper 
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will press so firmly against the side of the 
said wheel as to impart its own motion 
thereto. In place of the gripper i, a spring 
pawl may be combined with the arm g, in 
Such a manner as to act in conjunction With 
ratchet teeth secured to the side, or to the 
periphery of the wheel e The advantage 
of the curvilinear movement of the feeding 
gripper, or hand, over the ordinary tangen 
tial movement of the feeding hand, consists 
in its being adapted to imparta greater de 
gree of motion to the feeding wheel, and 
also in being more certain and positive in its 
action. 
Motion is imparted to the lever f, from 

the saw gate, through the medium of the 
bar , the angular leverle, and the short 
bar o, as shown in Fig. 3. The aforesaid 

i bari, and leverle, is connected to one of the 
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sawgate ways a,by means of the bar, the 
lever m, and the bar n, in the manner shown 
in Fig. 3;-by which arrangement the 
amount of motion imparted by the saw gate 
to the carriage G, will be governed by, and 
exactly correspond with the amount of hori 
zontal forward movement imparted by the 
ways a, a, to the sawgate as it descends: 
Towit, the bent and slotted leverk, the bar 
i, and the barl, are connected to each other 
and to the leverk, by means of a joint pin 2, 
which plays freely in a slot in the upright 
portion of the said lever le-the lower end 
of the said bar l, being jointed to the end of 
the long arm of the lever m, and the short 
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arm of the said lever being jointed to the 
lower end of one of the ways a, of the saw 
gate, by means of the bar n, it will be per 
ceived that when the inclination of the series 
of Ways (a, a,) of the saw gate is varied, the 
position of the pivot 2, will be moved in the 
slot in the short arm of the leverle, which 
will vary the amount of motion imparted 
thereby, through the bari, the lever f, and 
the Wheel e, to the carriage, and cause it to 
exactly correspond with the degree of in 
clination givento the ways of the Saw gate, 
and the amount of forward horizontal mo 
tion imparted by them to the saw gate dur 
ing its descent. 

For slitting or re-Sawing plank, boards 
&c., a mill may be constructed in the follow 
ing exceedingly simple manner: viz;--com 
bine with the fender posts of a suitable 
frame, the adiustable ways a, a, and the 
sawgate B, substantially as represented in 
the drawings and herein before set forth. 
Then place upon suitable bearings a car 
riage H, (Fig. 6) and connect it to the sides 
of the saw gate by means of the embracing 
ledges r, r:secured to the sides of the said 
carriage. The Saw plays in a slit in the for 
ward end I of the carriage H; and a fence 
may be secured to the said forward end of 
the carriage, and apressing roller combined 
with it, in any Well known and usual man 
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ner, for the purpose of holding the board or 
plank when it is operated upon by the Saw. 
At the rear end of the said carriage H, are 
arranged spring clamps t, t, &c., in such a 
manner that when the carriage is moved 
rearward, during the down stroke of the 
saw, the said clamps will glide freely over 
the sides of the board, and when the car 
riage is moved forward, by the upward 
stroke of the saw, the said clamps will grip 
the board and carry it forward to be again 
acted upon by the saw. The jawst, t, of the 
Said spring clamp, are arranged and oper 
ated in the following manner; viz;–the 
jaws are connected to boxesu, u, by means 
of the forwardly inclining short arms v, v, 
the boxesu, u, are secured between the ways 
s, s, and slide freely therein; set screws ae, a, 
pass through the openings in the connecting 
ends of the ways s, s, and pass into female 
Screws in the boxesu, u, springsu, uv, are 
connected to the tops of the boxesu, u, and 
press rearward against the front sides of 
the bars v, v, for the purpose of causing the 
jawst, t, to bear lightly against the board 
or plank, and prevent the said jaws from 
gliding over thesame when they are moved 
forward. It will therefore be - perceived, 
that when the carriage is movedrearward, 
the arms », v, having nearly free forward 
play, allow the jawst, t, toglide over the 
board or plank placed between the same; 
and when the said carriage is moved for 
Ward, the light pressure of the jaws t, t, 
upon the board, will cause them to incline 
the bars v, w, to the rear, and thereby force 
the jaws inward, and make them firmlygrip 
and carry forward whatever may be em 
braced between them. The set screws ae, as, 
and the cranks y, y, upon the same, serve to 
vary the positions of the feeding clamps, 
and to adapt them to the different thick 
nesses of the stuff to be operated upon. 
My improved manner of arranging and 

operating reciprocating saws, has the fol 
lowing advantages, viz: First, the saw being 
placed in a straight position within its gate, 
can be much more uniformly and tightly 
strained, and with less liability to warp and 
injure the saw gate, than would be possible 
were it placed in an oblique position; and 
consequently its teeth have a firmer and 
more uniform action upon the wood than 
the teeth of the inclined or overhanging 
saw-as usually arranged-and therefore, 
is lessiliable to injury and can be placed 
in a lighter gate. Second. By means of my 
arrangement, every sawtooth, within range 
of the length of stroke of the saw, is un 
erringly compelled to perform its own share 
of the work; whereas, it is frequently the 
case that only a small proportion of the 
regular cutting teeth of the inclined saw 
performany service; for the obvious reason 
that the degree of inclination of the said 
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saw, the length of its stroke, the amount of 
the feed, and the depth of the material op 
erated upon, must be all in perfect har 
mony with each other, to enable the cutting 
teeth of the saw to be all brought into ac 
tion, and this is very rarely the case. But 
by my arrangement and operation of the 
saw and the feeding apparatus, the cut of 
the saw is always in perfect harmony with 
the feed, and every tooth within range of 
the stroke of the Saw, is compelled to do 
its duty. 
Having thus fully described my improve 

ments in saw mills, what I claim therein as 
new and desire to Secure by Letters Patent, 
S 

1. The adjustable ways of the saw gate 
when they are connected with each other 
in such a manner that they can be simul 
taneously and uniformly varied and ad 

B 

justed in their positions, while the saw gate 
is in motion, for the purpose of varying the 
amount of the cutting action of the saw, 
substantially as herein set forth. 

2. I also claim the connecting and ar 
ranging of the feeding apparatus with the 
saw gate and the adjustable ways thereof, 
in Such a manner that the feeding motion 
communicated to the material operated 
upon, will invariably be in perfect harmony 
with the cut of the Saw, and also in such 
a manner as will enable me to ease the ac 
tion of the saw when passing through knots, 
and at any time adapt it to the nature and 
the depth of the material operated upon, 
substantially as herein set forth. 

HAZARD KNOVVLES. 
Witnesses: 

Z. C. RoBBINs, 
M. W. BROWN. 

(FIRST PRINTED 1912. 
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