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This invention relates in general to Saw 
mills and more particularly to mechanism for 
receding the knees of a sawmill carriage. 
In general the object of the invention is to 

provide a receding mechanism operable by 
fluid pressure and acting at the proper time 
to effect an extremely rapid and powerful 
receding movement to the knee without sub 
jecting any of the parts to excessive stresses, 
strains or shocks. 
As is well known, in a sawmill the knees are 

slidably mounted on head blocks fixed to the carriage for movement transversely of the 
carriage and toward and away from the saw 
line. The knees are advanced toward the 
sawline by means of a set shaft geared to the 
knees and appropriately driven under the 
control of a setworks. The gearing between 
the set shaft and the knee usually comprises 

0 a pinion fixed to the set shaft and meshed 
with a rack carried by the underside of the 
knee and connected there with. Very fre 
quently an adjustable connection is provided 
between the rack and the knee to permit ofta 

5 pering movement of the knee. h- 
The present inventioi starts with a sawmill 

of this type and organizes a novel receding 
mechanism therewith whereby the knees are 
quickly, powerfully and automatically re 
ceded or moved away from the Sawline when 
desired. - • - - - - 

In carrying out the present invention, a 
fluid pressure motor is mounted on the car 
riage and may consist of a cylinder fixed to 
the carriage and a piston operatively fitted 
in the cylinder. Positive motion transmis 
sion means between the piston and the knee 
constrains these parts to corresponding move 
ment. Preferably this motion transmission 
means comprises a rack fixed to the piston 
and meshing with a pinion fixed to the set 
shaft. Means is provided for constantly 
maintaining pressure in the cylinder. The 
fluid pressure acts on the piston to tend to 
cause the same to rotate the set shaft re 
versely, and thus recede the knee but when the 
set shaft, is driven forward to advance the 
knee the piston moves against the action of 
the fluid pressure in the cylinder. When the 
set shaft is released or disconnected from its 

drive the fluid under pressure expands and 
moves the piston to rotate the set shaft re 
versely and to recede the knees. In other 
Words, the advance of the knees is yieldably 
resisted by the receding mechanism and at the 
propertime the receding mechanism quickly 
and powerfully recedes the knee. 
The rack connected with the piston of the receding mechanism preferably projects be 

yond an open end of its cylinder and into a 
combined rack housing and pressure chamber 
Secured to the cylinder and communicating 
therewith on One side of the piston. The fluid under pressure is supplied, preferably under 
substantially constant head, to this combined 
rack housing and pressure chamber. The set 
shaft traverses the combined rack housing and pressure chamber and the portion of the 
Set shaft within the combined rack housing 
and pressure chamber carries the pinion that 
meshes with the rack. 

Suitable packing means is provided be 
tween the set shaft and the combined rack 
housing and pressure chamber. Within the 
combined rack housing and pressure cham 
ber, means is provided for guiding the rack 
and holding it in mesh with its pinion. 
Other objects and advantages reside in 

certain novel features of the construction, 
arrangement and combination of parts which 
will be hereinafter more fully described and particularly pointed out in the appended 
claims, reference being had to the accom 
panying drawings forming a part of this 
specification, and in which: 

Figure 1 is a fragmentary plan view show 
ing the receding mechanism applied to a 
portion of a sawmill carriage; 

Figure 2 is a view partly in side eleva 
tion and partly in longitudinal vertical sec 
tion further illustrating the receding mech 
anism of Figure 1 and showing diagram 
matically a reservoir and pump of any suit 
able construction; . . . . . 

Figures 3 and 4 are detail views in section 
taken on lines 3-3 and 4-4, respectively, of 
Figure 1; ; : 

Figure 5 is a diagrammatic perspective 
view illustrating how the knee and receding 
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hanism are associated with the set shaft; 8 

Figure 6 is a fragmentary detail view 
partly in elevation and partly in longitudi 
nal vertical section illustrating how a valve 
controlled pipe line may be connected to the 
port at one end of the cylinder. 

Referring to the drawings, the numeral 1 
designates the side rails or side timbers of 
a sawmill carriage which may be of any 
conventional construction. On this sawmill 
carriage a set shaft 2 is mounted in the usual 
manner and is geared to each knee 3 by a 
rack and pinion, as indicated diagrammati 
cally at 4 in Figure 5. This construction as 
well as the means for driving and control 
ling the operation of the set shaft for ad 
vancing the knee toward the sawline are all 
well known in the art and need no detailed 
explanation here. 
The present invention proposes a novel re 

ceding mechanism for reversely turning the 
set shaft 2 and thereby receding the knees. 
This receding mechanism comprises a cylin 
der 5 having integral lugs 6 bolted as at 
7 to the sawmill carriage. The rearward 
end of the cylinder is closed by an end 
plate 8 and adjacent this rearward end the 
cylinder may be provided with a port which 
may be connected with a pressure supply 
but which ordinarily is equipped with a 
venting plug 9 having a restricted vent 
aperture. A piston 10 is fitted in the cylin 
der, the piston and the cylinder constituting 
a fluid pressure motor. One end of a rack 
12 is secured as at 11 to the piston 10. The 
rack 12 projects beyond the inner open end 
of the cylinder 5 and into a combined rack 
housing and pressure chamber 13 having 
one end open and secured in pressure tight 
relation to the open end of the cylinder 5. 
This combined rack housing and pressure 
chamber 13 is also bolted to the carriage as 
indicated at 14. The set shaft 2 traverses 
or extends through the combined rack hous 
ing and pressure chamber 13 and the side 
walls of this combined rack housing and 
pressure chamber have stuffing boxes 15 for 
preventing any leakage of fluid pressure in 
between the set shaft and the opening 
through the side walls of the combined rack 
housing and pressure chamber. The portion 
of the set shaft 2 within the combined rack 
housing and pressure chamber has a pinion 
16 fixed thereto and meshing with the rack 
12. By means of the rack 12 and the pinion 
16 the fluid pressure motor is positively 
geared to the set shaft. In other words, this 
rack 12 and pinion 16 constitute motion 
transmission means for constraining the pis 
ton 10 and the set shaft 2 and consequently 
also the knees to corresponding movement. 
The rack 12 is held in engagement with its 
pinion 16 by means of a roller 17 mounted 
for free rotation on a shaft 18 supported at 
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its ends in openings provided therefor in 
the side walls of the combined rack housing 
and pressure chamber and held in position 
by tapered plugs 19 (see Figure 4). At 
spaced points in the combined rack housing 
and gear chamber 13, forwardly of the pin. 
ion 16, supporting rollers designated gen 
erally at 20 are provided. These supporting 
rollers are of spool-like construction having 
hubs 21 and end-plates or flanges 22 which 
engage lateral flanges 23 provided on the 
rack 12 (see Figure 3). Each supporting 
roller 20 is mounted for free rotation on a 
pin 24 which has its ends received in sockets 
25 
flanged to interfit with and seal openings 
provided therefor in the side walls of the 
rackhousing and pressure chamber and se 
cured in position by stud bolts 27. 
As shown in Figure 2, a pipe 30 is connect- 85 

ed to a passage 31 communicating with the 
pressure chamber 13. Preferably the pipe 30 
is directly connected to some source of air or 
steam pressure having a substantially con 
stant head. For example, an air reservoir 
like that shown diagrammatically in Figure 
2 at 32 may be used and the pressure in the 
reservoir may be maintained nearly con 
stant by any well known form of pump 33 
and a pressure regulator. 
than atmospheric is thus maintained in the 
chamber 13 at all times during the operation 
of the sawmill. There being no exhaust fro, in 
the chamber 13 and the reservoir so connect 
ed., the system is a closed one and the pump 
connected to the reservoir makes up for any 
slight leakage around the piston or through 
the stuffing boxes 15. Movement of the pis 
ton 10 forwardly to the position of Figure 2 
will increase the pressure in the chamber 13 
and in the reservoir 32 and this increased 
pressure is used in quickly returning the pis 
ton when the set works is released. It is to 
be understood, however, that in accordance 

provided in removable bearing plates 26 

Pressure higher 

with the preferred operation of the system . . . 
pressure considerably greater than that pro 
duced by movement of the piston 10 is main 
tained in the chamber 13. This provides for 
(quicker movement of the knee when the set 
Works is released than would be possible were . . ; 
Only the piston 10 used to compress the air 
or other fluid in the chamber 13. It is ob 
vious that if a relatively large reservoir is 
used, only a slight change in pressure will 
occur therein upon movement of the pis 
ton 10. The pressure in chamber 13 tends to 
force the piston 10 to the right as viewed in 
Figure 2, but when the knees are being ad 
vanced toward the sawline S, the set shaft 2 

it 

is positively driven or rotated by the usual 2: 
means (not, shown) forwardly, that is, in a 
counter-clockwise direction, as viewed in 
Figure 2. This motion of the set shafts acts 
through the pinion 16 and rack 12 to shift 
the piston 10 to the left, as viewed in Figure . . . 
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2, notwithstanding the action of the fluid 
pressure. However, as soon as the set shaft 
2 is released or disconnected from its driv 
ing or holding means the fluid under pres 
sure immediately forces the piston 10 to the 
right as viewed in Figure 2 thereby rotating 
the set shaft reversely or in a clockwise di 
rection, as viewed in Figure 2. This reverse 
rotation of the set shaft operates to recede 
the knees. During the rearward travel of 
the piston 10 the air in the cylinder 5 behind 
the piston is expelled through the restricted 
vent 9. This does not materially interfere 
with the receding motion during the major 
portion thereof but as the fluid in the pres 
sure chamber and cylinder on the left side 
of the piston, as viewed in Figure 2, expands 
the differential between this pressure and the 
pressure existing on the right hand side of 
the piston is lessened. And so the final 
phases of the receding motion are carried out 
smoothly and without excessive impact there 
by relieving the parts of excessive shocks and 
strains. 

If desired, the port 9 may be connected 
through a valve controlled pipeline (see Fig 
ure 6) with a source of fluid under pressure 
to permit the receding means to be utilized 
to advance the knees forcibly and speedily 
should this be desired. In this connection 
it will be observed that if fluid pressure, such 
as compressed air, steam, or the like, is Sup 
plied to the right hand end of the cylinder 5 
hrough the port 9 it will act on the right of 
the piston 10 and force the piston to the left 
as viewed in the drawings thereby so rotat 
ing the set shaft as to advance the knee. This 
dual action is made possible by virtue of the 
fact that the fluid pressure motor is in this 
respect at least double acting. 
The invention claimed is: 
1. A receding mechanism for a knee of a 

sawmill carriage of the type wherein a set 
shaft is geared to the knee and turned in one 
direction for advancing the same and com 
prising a cylinder fixed to the sawmill car 
riage and having one end open, a piston oper 
ating in the cylinder, a rack fixed to the pist 
ton and projecting through the open end of 
the cylinder, a combined rack housing and 
pressure chamber connected to and commu 
nicating with the cylinder, and traversed by 
a portion of the set shaft, said housing ex 
tending and having a closed end beyond the 

5 end of the rack, a pinion fixed to the portion 
of the set shaft located in the combined rack 
housing and pressure chamber and meshed 
with the rack to turn the set shaft reversely 
when the piston is moved under the influence 
of fluid pressure in the combined rack hous 
ing and pressure chamber and in the com 
municating end of the cylinder, and means 
for maintaining fluid pressure to the com 
bined rack housing and pressure chamber. 

2. A receding mechanism for a knee of a 

sawmill carriage of the type wherein a set 
shaft is geared to the knee and turned in one 
direction for advancing the same and com 
prising a cylinder fixed to the sawmill car 
riage and having one end open, a piston oper 
ating in the cylinder, a rack fixed to the pis 
ton and projecting through the open end of 
the cylinder, a combined rack housing and 
pressure chamber connected to and commu 
nicating with the cylinder and traversed by 
a portion of the set shaft, said housing ex 
tending and having a closed end beyond the 
end of the rack, a pinion fixed to the portion 
of the set shaft located in the combined rack 
housing and pressure chamber and meshed 
with the rack to turn the set shaft reversely 
When the piston is moved under the influence 
of fluid pressure in the combined rack hous 
ing and pressure chamber and in the commu 
nicating end of the cylinder, means in said 
combined rack housing and pressure chamber 
for guiding the rack and holding it in mesh 
With its pinion, and means for maintaining 
fluid pressure to the combined rack housing 
and pressure chamber. 

3. A receding mechanism for a knee of a 
sawmill carriage of the type wherein a set 
shaft is geared to the knee and turned in one 
direction for advancing the same and com 
prising a cylinder fixed to the sawmill car 
riage and having an open end, a piston operat 
ing in the cylinder, a flanged rack fixed to the 
piston and projecting beyond the open end 
of the cylinder, a combined rack housing and 
pressure chamber connected to and commu 
nicating with the cylinder and traversed by 
a portion of the set shaft, said housing ex 
tending and having a closed end beyond the 
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end of the rack, a pinion fixed to the portion 
of the set shaft located in the combined rack housing and pressure chamber and meshed 

105 

with the rack, a holding down roller sup- - - 
ported to the pinion and engaging the back 
of the rack, spaced supporting rollers within 
the combined rack housing and pressure 
chamber having portions engageable with 
the flanges of the rack and means for main 
taining fluid pressure to the combined rack 
housing and pressure chamber there with. 

4. The combination with a knee and a shaft 
for setting the knee of a sawmill, of a cylin 
der, a piston therein, a rack mounted directly 
on the piston, a pinion secured to the set 
shaft and engaging the rack to be driven 
thereby and an air tight housing for said 
rack and pinion secured to the end of the 
cylinder for forming a compression chamber 
on One side of said piston. 

5. Means for driving the set shaft of a 
sawmill including a cylinder, a piston in the 
cylinder, a rack secured directly to the pis 
ton, a pinion secured to the set shaft and 
cooperating with the rack to be driven there 
by, an air tight housing for the rack and pin 
ion secured to the cylinder for forming a 
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compression chamber on one side of said pis 
ton and means for admitting a fluid under 
pressure to said compression chamber. 

6. The combination with a knee and a 
shaft for setting the knee of a sawmill, of a 
cylinder, a piston therein, mechanical mo 
tion transmission means connecting said pis 
ton and said shaft, and an air tight housing 
for said means for forming a compression 
chamber on one side of said piston. 

In witness whereof, i hereto affix my signa 
tillre. 
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