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UNITED STATES PATENT OFFICE 
ROSS LANGILL AND STANLEY B. LANGILL, OF MENOMINEE, MICHIGAN, AssIGNORs. To 

THE PRESCOTT COMPANY, OF INIENOMINEE, MECHIGAN, ACORPORATION OF MICHI 
GAN 

TAPERING MECHANISM FOR SAWMILL KNIEES 

Application filed May 7, 1927. Serial No. 189,522. 

This invention relates to a tapering mech 
anism for he knees of saw mill carriages. 
An object of the invention is to provide a 

tapering mechanism of this character where 
in the tapering movement is imparted to the 
knees by power means, and yet the knees are 
automatically held in any position to which 
they are adjuted. 
Another object is to provide a tapering 

mechanism which is simple and durable in 
construction, reliable, effective and readily 
controllable in operation and easy and com 
paratively inexpensive to manufacture. 
A further object is to provide a tapering 

mechanism embodying cushioning means for 
absorbing the shocks and strains to which the 
knees are subjected, and especially for absorb 
ing the shocks incident to the impact of the 
log with the knees. 
In carrying out the present invention the 

knees on the saw mill are mounted on the 
head blocks for movement transversely of the 
carriage in the usual manner, and the slides, 
which may be racks, are fitted in the base of 
the knee for sliding movement in the conven 
tional wav. These slides are actuated from 
a set shaft, and the tanering is effected by 
adjusting the knees relative to the slides or 
racks. 
In its broader aspects the nresent invention 

proposes the provision of fluid pressure ac 
tuated power means between the knee and 
the slide for moving the knee rallative to the 
slide and in coniunction with this fluid nres 
sure actuated power means utilizes holding 
means which tends to and unlers released, 
does maintain the knee in fixed position rela 
tive to the slide. The holding means may 
comprise a cvlin rer fixed to the knee and a 
piston onerating in the cylinder and connect 
ed with the slide. In the cylinder of the hold 
ing means a confined fluid is contained, and 
the cylinder and the piston of the holding 
means when moved relative to each other en 
counter the resistance of the confined fluid. 
A bypass, preferablv somewhat restricted, 
is rovided around the piston of the holding 
means, and in this bvrpass a shit-off valve is 
placed. The shut-off valve is biased to close 
position and is closed at all times except when 
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fluid pressure is applied to the power means, 
whereupon the shut-off valve is automatical 
ly opened by the fluid pressure as it is sub 
jected to the action of the fluid pressure. The 
connection between the pictons of the power 
means and the slide or rack embodies suit 
able cushioning means such as a spring whicn 
Serves to take up shocks and relieves the ta 
pering mechanism and other elements of the 
saw mill of the stress incident to such shocks. 
Other objects and advantages reside in cer 

tain novel features of the construction, ar 
rangement 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 plan view showing a knee of 
a saw mill equipped with a tapering mecha 
nism embodying the present invention. 

Figure 2 is a view partly in side elevation 
and partly in section further showing the 
knee and tapering mechanism of Figure 1. 

Figures 3, 4 and 5 are views in transverse 
Section taken on lines 3-3, 4-4 and 5-5 re spectively of Figure 2. 
Figure 6 is a view partly in side elevation 

and partly in section taken on line 6-6 
of Figure 1, and 

Figure 7 is a fragmentary view in horizon 
tal section taken on line 7 - 7 of Figure 2 and 
illustrating the construction of the metering 
valve and pressure controlled shut-off valve 
of the bypass associated with the holding 
cylinder. 

Referring to the drawings, the numeral 1 
(see Figures 3 and 4) designates a portion 
of the head block of a saw mill carriage. A 
knee is designated generally at 2 and has 
guides 3 in its base, the guides 3 being slid 
ably interfitted with the portions 1 of the 
head block. A slide 4 is also slidably inter 
fitted as at 5 with the base of the knee to 
permit the knee to partake of tapering move 
ment, that is, sliding movement back and 
forth along and relative to the slide 4. This 
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slide. 4 is shown as having on its under face 
a rack 6 designed for coaction with the pin 
ion (not shown) on the usual set shaft. It 00 
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is to be understood, however, that the slide 
4 may be actuated from the set, shaft in any 
conventional manner. 
As illustrated to advantage in Figures 3 

and 4, the knee 2 has side plates 7 and on 
these side plates a cylinder assembly in 
dicated generally at S is mounted by means 
of depending attaching brackets 9 integrally 
formed with or otherwise rigidly secured to 
the cylinder assembly and bolted as at 1() to 
the side plate 7 of the knee. 
The cylinder assembly 8 includes tyo 

power cylinders 11. One at each side of the 
assembly, and an intermediate holding cy 
inder 12 located between the power cylinders 
11. End plates or heads 13 and 14 are pro 
vided for the cylinder assembly and are fas 
tened in position by any silitable means, as 
for instance by stud boits 15. Suitable pack 
ing, such as the usual gaskets, Bay be inter 
posed between the ends of the cylinder as 
sembly 8 and the heads 13 and 14. In each 
power cylinder 11 a power pist on 16 is opei'. 
atively fitted, each power piston having a 
piston rod 17 slidable through a stufting boy. 
18 provided on the head 13. 
The piston rods 17 are fixed, as for example, 

by means of pins 19 to a crosss head desig. 
nated generally at 20, and the cross head is 
connected in a mainier which will be here in 
after more fully described with the upper 
end of a standard 21. The base of the stand 
ard 21 is received between apertured ears : 
provided on the slide 4 and within a groove 
25 formed in the slide 4, the standard being 
secured to the ears 22 by a pi! 2: which passes 
through the ears 22 and through the star) - 
a'?. The base of the standard 21 is some 
what elongated, and one end 24 of the con 
gated base bears against the base of the groove 
25, while the other end of the elongated base 
has set screws 26 threaded therethrough and 
held in adjusted position by nuts 27. The 
lower ends of the set screws are rounded and 
bear against the bottom of the groove 25 to 
secure the standard 21 in proper position cin 
the slide 4. 
Means is provided for sup 

der pressure, such as coin)" 
power cylinders 11, and consists of a fluid 
pressure supply line 30 leading front any 
suitable source of fluid under pressire to a 
control valve 31 which may be of any suit 
able conventional type. The control valve 
31 has a vent, 32 leading to the atmosphere 
and also connects with pipes 33 and 34 lead 
ing to the cylinder heads 13 and 14 respec 
tively (see Figure 2). As shown in Figure 
4, the pipe 33 communicates with a short 
vertical passage 35 provided in the font cyl 
inder head 3, and this passage 35 communi 
cates directly with a port 36 leading into tine 
front end of the cylinder 11 on one side of 
the assembly. The passage 35 also comini 
nicates with a transverse branch passage 3, 

plying fluid in. 
eil aii', to the 
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which in turn communicates with a port 3S 
leading into the forward end of the other 
power cylinder 1. Similarly, the pipe 34 
communicates with a short assage 39 in the 
rearward cylinder head 14 and the passagi: 
39 directly connects with a poi’t 40 leading 
into the rearward end of one power cylinder 
11. The passage 39 also communicates with 
a transve':e branch passage 41 which in turn 
connects with a port 42 jeading int) the rear 
wai'd end of the other () wer cylinder 11. 
To make the heads 13 and 14 interchange 
able they are formed with plugged passages 
35' and 39 communicating with ports 38 
and 42 respectively. With this arrangement 
the valve 31 may be adjusted to simultane 
ously admit fluid pressure to the forwai'i 
ends of both power cylindel's, and to permit 
the fluid pressire to exhaust from the Feat 
ward ends of both power cylinders, thereby 
causing the cylinders and the knee to ng ve 
forwardly. the knee baing advanced toward 
the saw line. The again, the valve 31 lay 
be adjusted to admit fluid pressure to the 
rearward end of both power cylindel's i ; 
and permit the finid pressure to exhaist 
the forward ends of both power cylilei'; 
11, whereby cylinders 11 are moved rear war 
iy and the knee retracted. 

For the purpose of holding the knee in au)\ . 
adjustment a piston 45 is operatively fitted 
in the cylindel 12 (see Figure (3) and has a 
piston rod 46 secured thereto and projecting 
through stuffing boxes 47 pi'ovided on the 
heads 13 and 14 of the cylinder assembly. 
The cylinder J2 is filled with oil or other 

incompressible fluid which, being confined, 
holds the piston 45 and cylinder 12 against 
relative movement and coi) sequently pre 
vents movement of the cylinder 1:2 and the 
knee 2 relative to the slide 4. 
The forward end of the pisto: rod 46 is ex 

tended through openings 48 and 49 provided 
therefor in the front and real cross men) bel's 
54 and 55 respectively of the cross head 20, 
and also through an opening 50 provided ill 
the upper end of the standard 21, the piston 
rod slidably fitting in the openings 48 and 
50 but passing freely through the nuch 
larger opening 49. As shown, the upper end 
of the standard 21 is located in the space be 
tween the front and rear cross nei) bel's 5-4 
and 55 and the side members 54 and 55 of 
the crosshead 20. The forwald extremity of 
the piston rod 46 projects beyond the front 
cross member 54 of the crosshead and has 
nuts 51 and 52 threaded thereon, the inlit 52 
engaging the cross head and the nut 51 el)- 
gaging the nut 52. A coil spring 53 encil 
cles the portion of the pistol rod 46 located 
between (and also engages) the forward 
cross member 54 of the crosshead 20 and the 
upper end of the standard 21. 
The rearward face of the upper end of the 

standard 21 is engageable with a stop nut 56 
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suitably fixed to the piston rod 46, this nut 
56 limiting the forward movement of the 
crosshead 20 relative to the standard 21. 
Figure 1 shows the crosshead 20, standard 
21 and nut 56 in the normal or rest position 
of these parts. Upon impact of a log on the 
face of the knee 2, the knee and cylinder as 
sembly are forced rearwardly and exert a 
rearward thrust or pull on the piston rods 46 
and 17. The shock of this force or thrust is 
taken up by the spring 53, which yields 
slightly at this time. As the spring 53 yields 
the crosshead 20 moves rearwardly relative 
to the standard 21, the piston rod 46 sliding 
through the standard 21. However, imme 
diately after impact, the spring again ex 
pands and moves the crosshead 20, piston 
rods 17 and 46, the cylinder assembly 8 and 
the knee 2 forwardly until the stop nut 56 
engages the standard 21. The opening 49 is 
larger than the nut 56 to allow nut 56 to pass 
through the opening in the assembly. It is 
to be understood that in lining up the knees 
the nuts 51 and 52 may either be backed off 
to some extent or may be tightened up as may 
be necessary to effect the required adjust 
ment. This arrangement of the crosshead 
20, standard 21, nuts 51 and 52, spring 53 and 
stop nut 56 also provides a cushioning con 
nection between the knee 2 and the rack or 
slide 4. 
In order to permit movement of the knee 

2 at the proper time a bypass 60 is provided 
and extends from one end of the cylinder 12 
to the other, the bypass communicating with 
the cylinder through passages 61 in the cyl 
inder heads 13 and 14. In this bypass 60, a 
metering valve 62 of any suitable construc 
tion is incorporated to restrict the passage 
of fluid through the bypass to a desirable degree. 
A pressure controlled shut-off valve 63 is 

also incorporated in the bypass 60 and com 
prises a valve casing 64 having a ported parti 
tion 65 therein. The sections 60a and 60b of 
the bypass 60 communicate with the interior 
of the valve casing 64 on the opposite sides 
of the partition. 65. A piston valve 66 is 
fitted in the casing 64 for sliding movement, 
and it has a portion 67 of such size and so 
machined or otherwise formed as to snugly 
engage the inner periphery of the lower por 
tion of the valve casing and also the inner 
periphery of the ported partition 65 to block 
the passage in the valve casing and shut off 
any flow of fluid in the bypass in the closed 
position of the valve. Above this portion 67, 
the valve 66 has a peripheral recess 68 which, 
when the valve is lowered to align the recess 
68 with the partition 65 permits the oil or 
other fluid to flow past the ported partition 
65 and through the valve casing and conse 
quently also through the bypass. The upper 
end of the piston valve 66 is closed by a head 
69. An expansible coil spring 70 is positioned 

3. 

in the valve casing 63 with one end engaging 
the lower end of the valve casing and its other 
end engaging the head 69 of the piston valve 
66, whereby the spring 70 serves to move the 
valve to the closed position shown in Figure 
7, wherein the portion 67 of the valve blocks 
the flow of oil through the bypass. 
To cause the valve 66 to be automatically 

opened when sufficient fluid pressure is sup 
plied to either end of the power cylinders to 
cause tapering, the heads 13 and 14 of the 
power cylinders have ports 71 and 72 therein 
(see Figures 4 and 5), the ports 71 and 72 
communicating with passages 73 and 74. 
which in turn communicate with the ends of 
a pipe 75. A T 76 is incorporated in the 
pipe 75 and communicates with a pipe 77 
which leads into the valve casing 63 adjacent 
the head 69 of the valve 66. Thus, whenever 
fluid pressure is supplied to the cylinders 11, 
it flows into one end or the other of the pipe 
75, and from the pipe 75 into the pipe 77 and 
acts on the head 69 of the piston valve 66 to 
move the valve 66 against the action of the 
spring 70 whereby to open the valve 66 and 
the bypass 60. This permits the oil to pass 
from one end of the cylinder 12 to the other, 
and consequently permits the cylinder 12 to 
move relative to its piston 45. Until the cyl 
inder 12 is free to move, the power cylinders : 
are locked in position thereby, but with the 
arrangement described, whenever the valve 
31 is manipulated to admit fluid under pres 
sure to the power cylinders, the bypass is 
automatically opened to release the holding ...) 

However, even when the bypass is means. 
opened, the metering valve 62 continues to 
exercise its function to check the movement 
of the cylinders and knee, thereby insuring 
an even and steady motion and preventing i 
the setting up of undesirable momentum in 
the moving parts or a high rate of flow in the 
oil. As soon as the valve 31 is turned to a 
position to shut off the supply of fluid pres 
sure the spring 70 automatically closes the 
valve 66, thereby blocking the bypass and 
locking the parts in adjusted position. 
The invention claimed is: 
1. A tapering device for a sawmill knee 

having a slide through which the knee is set 
and comprising power and check cylinders 
fixed to the knee, pistons fitted in the cylin 
ders and having piston rods projecting ex 
teriorly thereof, a cross head fixed to one or . 
more power cylinder piston rods, a check 
cylinder piston rod being slidable through 
said cross head, means for limiting the move 
ment in one direction of said last mentioned 
piston rod relative to the cross head, a stand 
ard fixed to the side and having an opening 
in which said last mentioned piston rod is 
slidably fitted, a spring between the stand 
ard and the cross head, and means for limit 
ing the movement in one direction of the last 
mentioned piston rod relative to the standard. 
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2. A tapering device for sawmill knees 
having a slide through which the knee is set 
and comprising power and check cylinders 
fixed to the knee, pistons fitted in the cylin 
der's and having piston rods projecting exte 
riorly thereof, a cross head fixed to one or 
more power cylinder piston rods, said cross 
head including front and rear cross members 
and a lengthwise opening between said cross 
members, said cross membel's also having 
openings through which a check cylinder pis 
ton rod extends, adjustable means on the for 
Ward end of said last mentioned piston rod 
engageable with the front cross member for 
limiting the movement in one direction of 
said last mentioned piston rod relative to the 
cross head, a standard fixed to the slide and 
projecting up into the lengthwise opening of 
the cross head, said standard having an open 
ing at its upper end in which the last men 
tioned piston rod is slidably fitted, a spring 
on the last mentioned piston rod having one 
end abutting the front cross member of the 
cross head and having its other end abutting 
the standard, and a stop collar secured to the 
last mentioned piston rod and engageable 
with the standard, the rear cross member having its opening sufficiently large to per 
mit of passage of said stop collar there 
through. 

In witness whereof, we hereto affix our 
signatures. 

ROSS LANGILL. 
STANLEY B. LANGILL. 


