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UNITED STATES 
1,561,342 

PATENT OFFICE. 
FREDERICKE. MARTIN, OF BERKELEY, CALIFORNIA, ASSIGNOR. To MARTIN AIR DOG 

COMPANY, OF SAN FRANCISCO, CALIFORNIA, A CoRPoRATION of CALIFoRNLA 
TAPERING MECANISM. 

Application filed May 29, 1924. Serial No. 716,744, 
To all whom it may concern. 
Be it known that FREDERICK E. MARTIN, 

citizen of the United States, residing at 
Berkeley, in the county of Alameda, and 

5 State of California, has invented certain new 
and useful Improvements in Tapering Mech 
anism, of which the following is a speci 
fication. 
This invention relates to improvements 

10 in means for tapering logs on saw mill car 
' riages, and is particularly directed to a 
motor mechanism having a definite range of 
travel, made up of a series of independent 
limited steps, with such motor mechanism 

5 arranged in such definite relation to the 
knee as to provide for the maximum range 
of travel without interference with or by 
the usual mill equipment. The control of 
the motor mechanism is so arranged that 

20 the independent steps of motor travel may 
be successively or selectively controlled to 
cause the knee to move for each step in suc 
cession throughout the range of travel, or 
for any one of said steps of movement. Fur 
thermore, in the preferred form of the in 
vention, the motor mechanism is without di 
rect connection with the knee, and means 
are provided, whereby the relative initial 
position of the knee and motor mechanism 

80 in so far as the operative contact between 
these parts is concerned may be adjusted, 

25 

to insure an accurate initial position of the 
knee, thus compensating for wear of the 
parts, 
In my co-pending application, filed 

November 19, 1923, Serial Number 675,706, 
there is described motor mechanism for 
tapering a knee, having a definite range of 
travel, made up of a series of successive 
steps, with the motor having direct connec 
tion with the knee, means being provided 
for operating the motor throughout the 
series of steps in succession, with each mo 

35 

tor, step defining a taper position of the 
knee. In this particular construction, the 
maximum range of travel of the motor, to 
insure the knee moving from the minimum 
to the maximum taper position, necessitated 
was connected to the knee, as described in 
such application, the projection of the mo 
tor interfered to some extent with certain necessary mill equipment in certain positions 

such a length of motor that when the motor. 

of the knee, and hence this construction While admirably adapted under some condi 
tions was not equally serviceable in all. 

Furthermore, in the noted application, the 
motor mechanism had its operative part di 
rectly. Connected with the knee, and hence it 
was difficult to adjust the knee to an exact position in compensating for wear, as the 
motor connection prevented such adjustment 
in a commercial practical way. 
The present invention provides a motor 

mechanism which is so associated with the 
knee that the full maximum range of travel 
of the knee for taper adjustment is per 
mitted, while the overhang or projection of 
the motor beyond the knee is so limited that 
the full movement of the knee is permitted 
without obstruction from necessary equip 
ment in the saw mill. 
The present invention also provides for 

a contact cooperation between the opera 
tive part of the motor mechanism and a 
member carried by the knee, to cause the 
knee to respond to the operation of the mo 
tor. The motor operating part is thus whol 

70 

5 

ly free of all direct connection with the 
knee, and the member carried by the knee to be engaged by the motor in operation is 
arranged for convenient. adjustment, to 
thereby vary the relation of the knee and 
operating part of the motor mechanism. 
Thus, the knee may be accurately set in 
a predetermined position and all wear of 
parts compensated for in maintaining this 
predetermined set of the knee in a simple 
and convenient manner. 
In the application referred to, the motor 

mechanism was arranged for pneumatic con 
trol and the respective motor steps of move 
ment were designed for successive operation. 
While this is advantageous in handling some 
types of logs, it has been found that to con 
serve power in handling other types of logs 
the motor mechanism should be capable of 
being operated selectively with respect to 
any desired step of movement without the 
necessity of operating such motor mech 
nism through any preceding steps of move 
ment. 
Therefore, the present invention contem 

plates the provision of a motor, wherein any 
articular te, or steps of movement may 

ely be selectiv 
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any way affecting or influencing any preced 
ing steps of movement. 
In taper mechanisms as heretofore pro 

vided, the step by step movement, whether 
by a motor or by the ordinary dog and 
segment, the taper movement of the knee was 
in exact accord with the motor movement 
or with the distance between teeth or notches 
of the control. Under these conditions, the 
taper of a log was limited in the number 
of possible taper movements to the number 
of different taper steps or of teeth or notches. 
It is however, important that a greater range 
of taper be permitted a log than is or 
dinarily possible, owing to the limited space 
permitted the taper control mechanism with 
a motor mechanism having normally spaced 
steps, or one involving teeth and notches. 
In the present invention therefore, it has 

been found desirable to have the motor steps 
of movement bear a definite predetermined 
relation in taper measurement, say for exam 
ple, one and one-half, four and one-half, 
seven and one-half, and ten and one-half 
inches taper measurements. With two knees 
provided with a motor mechanism having 
the successive steps of movement as noted, 
the taper possibilities of the log can be 
materially increased over the usual construc 
tion. For example, desiring to taper a log 
with a three inch taper measurement, one 
of the knees will be adjusted through the 
motor mechanism to the second step, moving 
the log at that end four and one-half inches, 
while the other of the knees will be adjusted 
to the first step, moving the log at that end. 
one and one-half inches. Thus the effective 
taper will be the difference between the one 
one one-half movement of one knee, and the 
four and one-half movement of the other 
knee, or three inches, and from this cited 
instance, it will be apparent that with the 
steps of the motor mechanism arranged as 
described, a materially increased variety of 
taper positions of the log is possible as 
compared with previous taper mechanisms. 
The invention also contemplates what may 

be termed a reverse motor mechanism, which 
operating under pressure is effective to re 
turn the knee to normal position, or to any 
position determined by the set of the motor 
mechanism, and also effective in holding the 
knee, or rather the member thereof engaged 
by the motor mechanism in contact with 
the operative end of the motor mechanism 
under all working conditions, to insure that 
the movement of the knee by the motor 
mechanism will be exactly as effective as if 
directly connected. 

In the drawings:-- 
Figure 1 is a diagrammatic plan view illus 

itrating the invention applied to a saw mill 
carriage. 

Figure 2 is a side elevation of a knee and 
head block with the invention applied. 

1,561,342 
Figure 3 is a front end view of the same. 
Figure 4 is a central longitudinal section 

through one of the motors and knee. 
Figure 5 is a detail view of a group of 

control valves. 
Figure 6 is a diagrammatic view of one 

of the composite cylinders when the pistons 
are in normal position. 

Figure 7 is a diagrammatic view of one 
of the composite cylinders showing the posi 
tion of the pistons when the control is actu 
ated to obtain the first taper position. 

Figures 8, 9, and 10, are similar views, 
showing the position of the pistons when the 
control is actuated to obtain respectively the 
second, third, and fourth taper positions of 
the pistons. 

Figure 11 is a diagram illustrating the 
position of the knees when making a stand 
ard taper, or when taper measurements of 
a different variety from the standard are 
desired, the light dotted lines showing the 
log position when making a standard taper, 
and the heavy dotted lines representing the 
taper measurements of a different variety 
from the standard desired. 

Figure 12 is a detail view of the slide 
for supporting the composite motor. 

Figure 13 is a detail perspective view 
showing the adjusting means between the 
lknee and the motor. 

Figure 14 is a sectional view, partly in 
elevation, of a taper arrangement according 
to the preferred construction designed pal 
ticularly for a rack-and-pinion set works 
drive. - 

In the drawings, particularly Figures 1 
to 13, a saw mill carriage is conventionally 
indicated at 1, on which are mounted head 
blocks 2, formed with guideways 3, to ac 
commodate screws 4 rotated by gears en 
closed in a housing 5 and operated from the 
set shaft 6. There may be several knees 
and head blocks and therefore a description 
of one will suffice. 
The upper surfaces of the side flanges of 

the head block are formed with guides 7 
and a slide 8 of a width equalling that of 
the head block is formed on the underside 
with grooves 9 to slidably cooperate with 
the guides 7, the upper surface at the side 
edges of the slide having gibs 10. A rib 
12 depends from the central portion of the 
slide, and is provided with a nut housing 
13 to receive a nut 14 cooperating with the 
screw 4. 
An integral cylinder section 17 forming 

part of the motor mechanism, forms part 
of the slide 8, this cylinder section extend 
ing rearwardly from the slide with respect 
to the knee and is provided near its rear 
edge with a flange 18. The head of the 
cylinder, that is, the end toward the knee, 
is formed with a central opening 19, being 
otherwise closed. In alignment with the 
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cylinder section 17, is a plurality of cylin 
der sections designated 20-21 and 22 and 
fitting on the rear end of the last mentioned 
cylinder section is a head 23. Tie bolts 24 
extend thru the flanges on the rear cylinder 
section 22 and the flange 18 on the front 
cylinder section 17, the structure as a whole 
forming a composite motor cylinder to re 
ceive a plurality of pistons 25-26-27 and 
28. The piston 25 is composed of several 
disks 29, with interposed packing, the disks 
being mounted on the reduced end of a ram 
rod 30 and locked in position thereon by a 
nut 31, the forward end of the rod extend 
ing through the opening 19. 
The pistons 26-27 and 28 are all ex actly alike, except as to length, hence I will 

20 

describe but one in detail. Each piston is 
hollow, and in its forward end is a cavity 
33, to accommodate the nut 31 which se 
cures the disks forming the preceding pis 
ton, while the rear end is flanged and has 

y 5 
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bolted to it a pair of disks 34 with suitable 
packing therebetween. A bolt extends 
through the rear end of the piston and is 
locked in place by a nut 35, which is re 
ceived in the cavity formed in the forward 
end of the succeeding piston. The body por 
tion of the piston is of less diameter than 
the interior diameter of the cylinder sec 
tion in which it reciprocates, and its pe 
riphery is provided with a plurality of ribs 
86 which fit in correspondingly shaped 

40 

notches or recesses 37 formed in an inwardly 
extending flange 38, at the forward end of 
the cylinder section. This flange not only 
affords means in which to form the guides 
37, but it also acts on one side to form an 
abutment to limit the rearward movement of the piston in the preceding cylinder sec 
tion and its opposite side forms an abut 
ment to limit the forward movement of the 
piston in the particular cylinder section in 
which the piston reciprocates. . As stated, 
the three pistons are just alike except as 
to their length. The rearmost cylinder sec 
tion is the shortest, and each successive cyl 
inder section in advance thereof is of rela 
tively increased length, each piston from 
the rear to the front being of increasing 
length in accordance with the relative 
lengths of the cylinders, the piston in ad 
vance however, being merely a series of discs 

60 

65 

to permit a stroke equal to the full length 
of the cylinder section in advance. When 
the parts are in normal position, pr in a state 
of rest, the proportions are such that the 
front walls of the three rear pistons termi 
nate just behind the rear wall of the one. 
preceding it, there being just clearance 
enough to allow each piston to come up 
against its abutting flange. 
The length of the respective cylinder sec 

tions and their cooperating pistons as 
shown, are such as to bring about a definite 

and predetermined movement of a knee to 
make what may be designated standard 
taper adjustments, the various movements 
being arranged that two knees may be ma 
nipulated to maintain the standard, or such 
to effect taper positions, of a different va 
riety of taper measurements, as will appear 
later on in this description. 

Each knee comprises side walls which 
are connected at their upper ends by a cross 
member 40, and at the bottom said walls are 
connected by a cross member 41, which rides 
on the upper surface of the flanges of the 
head block, and when the knee is in normal 
position said cross member 41 lies adjacent 
the front edge of the slide 8, as shown in 
Fig. 4. The sides of the knee depend be 
low the top of the slide and the top of the 
flanges of the head block, and to the under 
side of the depending portions are fastened inwardly projecting gibs 42 which engage 
under the side flanges of the head block and 
form guideways for the movement of the 
knee on the slide and head block. In the 
bottom of the knee are grooves 43, which 
receive the flanges 10, on the slide, to pre 

8 

70 
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vent lateral spreading of the knee, while the 
depending end flanges on the slide fit in 
and are guided in grooves 43 formed in the 
upper surface of the head block. 
In the rear portion of the knee is formed 

a cavity 44, to receive the foremost cylinder 
Section 17, and extending across the knee in 
advance of the cavity and through elongated 
openings 45 in the side walls of the knee is a 
bar 46 of substantial strength and thickness. 
This bar is provided with flat surfaces so as 
to fit Snugly the walls of the elongated open 
ings, or shims 47 may be inserted in the 
openings to insure the free end of the ran 
30 of the motor engaging the bar in the knee 
to obtain the desired adjustment. 
The bar projects through the elongated 

openings, and fastening bolts 49 extend 
through reinforcing flanges 50 and the bar 
to secure said bar in fixed position. It is es 
sential that the knee be adjusted on the head 
block so that the free end of the ram will be 
up against the square surface of the bar to 
receive the impact, when the motor is op 
erated, and to move the knee the exact ple 
determined distance by the movement of 

O 

5 

any one, or any combination of pistons, to 
insure exactness in the measurement in any 
tapering operation. To provide for this 
contingency, the shims or wedges 47 may be 
inserted in the elongated openings in the 
sides of the knee, after the bar has been ad 
justed with reference to the end of the ram, 
the end securing bolts 49 being inserted and 

20 

tightened to thereby hold the knee in fixed 
relation to its motor. 
Secured to the flanges at the lower sides 

of the knee are projecting bars 53, and their 30 
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rear ends are connected by a plate 54. While 
the plate is primarily designed to be used 
for a mounting for operating mechanism 
carried by the knee, I also utilize it as a stop 
to limit the movement of the knee in one di 
rection. The plate 54, which thus under 
lies the cylinder and is connected to and 
movable with the knee through the bars 53, 
is adapted to engage the flange 18 of the 
cylinder (see Fig. 4) to serve as a limit stop 
for the knee. Thus in the event of failure 
of the connection 54 and 55 between the 
knee and the composite cylinder, the knee 
is prevented from being thrown off the car 
riage through the inertia imparted by op 
eration of the pistons when the knee does not 
meet the log. - 

Particular attention is directed to the fact 
that in the construction described, there is 
no positive connection between the ram, and 
the knee, with which it cooperates. Hence 
in the movement of the knee by the motor, 
flexibility between working parts is pro 
vided, thus reducing to a very large extent 
possibility of binding or wedging of the ele 
ments when in operation. 
As will appear later on, when fluid pres 

sure is introduced in the composite cylin 
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der, the ram and the knee are driven for 
wardly to a predetermined selected taper 
position, limited in each instance by the 
flanges 38 in the cylinder sections. It is 
however necessary to provide means for re 
turning the knee to normal position after 
completion of a tapering operation, and also 
reduce the shock, incident to the action of 
the ram when driving the knee to a taper 
ing position. - 
In the instance shown I provide a pair of 

cylinders 54 and pistons 55 mounted each 
side the knee. Each cylinder is pivoted at 
56 to a boss on the side of the cylinder sec 
tion 7, the rods of the pistons 55 operating 
in said cylinders being pivoted to the knee 
at 57. These cylinders are disposed so as to 
equalize the pull on the knees under the ac 
tion and effect of a constant supply of fluid 
pressure introduced through, the pipes, 58. 
The constant supply of fluid pressure acts. 
on the pistons as to at all times tend to draw 
the bar and knee up against the ram. Fur 
thermore, when the motor is actuated to 
drive the knee, to a tapering position, the 
knee, by momentum will move slightly be 
yond the desired predetermined position, 
and here again the effect of the constant 
pressure in the cylinder's 54 comes into play. 
The shock incident to such momentum is 
readily absorbed, and then the knee is 
promptly restored to the desired position 
without in any way placing undue shock and 
strain on the motor. This is only made 
possible by reason of the lack of a positive 
connection between the knee and motor. 

(5 It follows therefore that the construction 

1,561,842 
and arrangement of the parts between the 
set works mechanism and the knee is de signed to provide such flexibility as to 
greatly reduce the strain and shock on the 
parts, at the same time the knee is brought 
to an absolute predetermined position to 
effect the desired taper. The cylinders 54, 
may each be provided with any appropriate 
means for absorbing the shock of the piston 
in the reciprocal movement. This may be in 
the form of a restricted inlet and outlet 
opening for the fluid pressure, in proportion 
to the area of the cylinder to form a vacuum 
in the movement of the piston, or springs or 
other cushion mediums may be used as in 
dicated at 54* in Fig. 2. 
The control means for controlling the 

movement of the knees will be located con 
venient to the setter. 

In the present instance the control is 
shown as comprising a bank of valves di 
vided into two groups 60 and 61, there being 
one group for each knee. Each valve is con 
structed to cooperate with an inlet port 68, 
an exhaust port 64, and an outlet port 65. 

70 

75 

80 . 

85 

90 

All the inlet ports in one group communicate . . 
with a manifold 66 supplied with fluid pres 
sure. The outlet port of each valve in 
group 60, communicates respectively with 
ports 67-68-69 and 70, in one of the com posite cylinders on knee A, while similar 
communication is had between the outlet 
ports of the valves in the group 61 with cor responding ports in the composite cylinder 
on the companion knee B. . . 
In the modified form of the invention 

shown in Figure 14, the preferred construc 
tion is shown as adapted for use in connec 
tion with set works which include a rack and pinion for adjusting the knee. Certain 
mechanical changes are necessary to apply 
the invention to this type of knee, but the 
principles of the improvements are main 
tained. 
In these figures 71 indicates, the usual set 

works rack and pinion connection. Extend 
ing from and supported on the knee, is a composite cylinder provided with a for 
wardly projecting housing 16. Mounted to 
reciprocate in the cylinder sections in the composite cylinder are pistons, and project 
ing from the foremost piston is a ram 80 which abuts against a rectangular bar 78 
mounted in elongated openings 74 in the up 
per end of a lever 75, pivoted between the 
side plates of the knee and pivotally con 
nected at its lower end to a link 75, which 
in turn is pivoted to a lug at 76 on the rael. The elongated openings 74 are provided with 
shims or wedges and bolts are employed to 
fasten the parts together after proper ad 
justment has been made. While the fluid pressure arrangement is 
preferred to return the parts to normal po 
sition, I may employ a spring 78, for this 
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purpose. It is evident that under certain 
conditions and on certain rigs, a spring ar 
rangement may be employed to return the 
parts shown in Figures 1 to 13 to normal po 
sition, and that fluid pressure may be em 
ployed in connection with the modified form 
to return the parts to normal position. It is 
to be also understood that while I have con 
ventionally illustrated two knees in the draw 
ings, additional knees equipped with the in 
vention may be used if desired. 
In the operation of the construction shown 

in Figs. 1 to 13, let it be assumed that the 
parts are in normal position, as illustrated 
in Figures 2, 4 and 6; that is, with the bar 46 
of the knee up against the end of the ram 30, 
and the pistons in the composite cylinder in 
a state of rest, and it is desired to move the 
knee to the first predetermined selected 
taper position. Walve a in group 60 is oper 
ated to admit fluid pressure to the rear end 
of cylinder section 22 adjacent the head 23 
which drives the piston 28 forwardly until 
its flanged end contacts with the first inter 
nal flange 38 which limits its forward pre 
determined movement, as shown in the dia 
gram in Figure 7, the knee A being ad 
vanced to position a log i against the knees 

in alignment, and in substantial contact with 
each other, when in a state of rest, movement 
of the rear piston 28 correspondingly ad 
vances all the pistons in the composite cyl 
inder, and through the medium of the ram 
30 and the contact bar 46, the knee is ad 
vanced a distance equal to the distance trav 
elled by the actuated piston. In the sudden 
forward movement of the rain, slight over 
run momentum is imparted to the knee, but 
this movement is cushioned by the continu 

the pistons, the 

- 5 5 
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ous pressure in cylinders 54-54, and by 
means of this pressure in cylinders 54, the 
knee is instantly returned to, or may be said 
to be substantially held in contact with the 
end of the ram. Thus in the movement of 

shock on the knee is ab 
sorbed. . 

While provision is made for a taper move 
ment of the knee or knees, as a result of the 
operation of the rearmost piston, it may 
be and frequently, is desirable to hold the 
knees in the first taper position as their nor 
mal position, as thereby, particularly in 
handling large logs, the pressure behind the 
rearmost pistons of the knees acts as a buffer 
to relieve the blow, and strain incident to the. 
logs striking the knees. . . . 
If consecutive and further predetermined 

taper movements of the knee or knees is de 
sired, the successive valves b, c, and d, are 
operated to admit fluid pressure to the re 
spective cylinder sections, with the result 
that the pistons 27, 26, and 25, will be ad 
vanced by the pressure controlled by the re 

spective valves to advance the knees to the 
limit of movement permitted by the particu 
lar piston or pistons. In this connection, it 
is to be understood that, as will later appear, 
the respective knee movements, following 
operation of the particular pistons, may foll 
low a successive movement of such pistons 
throughout the series, whereupon the knee 
taper movement will, for example, be ad 
vanced say one and one-half inches, four and 
one-half inches, seven and one-half inches 
and ten and one-half inches, but it is of par ticular importance in the present application 
to note that the pistons are capable of selec 
tive movement, that is, any one piston may 
be operated to the exclusion of the others. 
Thus as the stroke of the final piston 25 is, 
for example, ten and one-halfinches, this 
taper movement of the knee may be secured by progressively operating all of the pistons 
from the rearmost forward by manipula 
tion of the valves a, b, c, d, in succession, 
though if desired, the ten and one-half inch 
taper movement of the knee may be in stantly obtained by operating valve d, and 
thereby actuating piston 25 to the exclusion 
of and without affecting the other pistons. 
resulting from any one piston, and it is this 
selective possibility that renders the con struction highly important in the saving of 
time and the economic use of the pressure 
fluid. 
The construction is such that any one of 

the desired movements may be selected and 
made, without disturbing the position of the 
pistons in rear of the one selected to obtain the predetermined selected position of the 
knee for a definite taper location. For in 
stance, let it be assumed that a four and 
one-half inch taper position of the knee be 
desired. The operator opens valve b and 
the fluid pressure is introduced to the cylin 
der section 21 and the piston 27, is driven 
forward against piston 26 which imparts 
motion to the preceding piston 25, and 
through the medium of the ram and its co 
operating bar the knee is advanced. Now 
if this position is not sufficient, valves c 
and d may be operated and pressure intro 
duced in cylinder section 20, or cylinder sec 
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- This is equally true for the taper movement . to make a taper of one and one-half inch as 
shown in Figure 11. As the pistons are all 

OO 
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115 . 

tion 17 and the respective piston or pistons 
moved as shown in Figures 9 and 10. 

It may here be stated that when the last 
or an intermediate selection is made, the 
valves previously operated may be set to ex 
haust position to return the previously oper 
ated piston to normal position, although 
this is not necessary, it being entirely op 
tional with the operator. If, while the parts 
are positioned to locate the knee at any of 
one of the increased taper positions beyond 

20 

25 

the first, for instance a position resulting 
from actuation of either of pistons 27, 26 or 25, and a predetermined position of the knee 130 
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to produce a less taper on the log, say one 
and one-half inch, is desired valve a will be 
opened to admit pressure in the rear end of 
cylinder section 22 adjacent the head 23 and 
valves b, c and d will be opened to exhaust, 
and the continuous pressure in cylinders 54 
will return the knee, pistons 27, 26 and 25 
being driven rearwardly until piston 2 con 
tacts with the piston, 28. This would also 
be true with other cylinder sections and pis 
tons, if a change of position be desired, so 
that any predetermined taper position of the 
knee may be obtained, it merely requiring 
manipulation of the proper valves to obtain 
the result sought. , . . . 
It follows from this description of the 

operation that the operator has a wide range 
of predetermined selections of taper posi 

20 
tions without depending upon the successive 
movements or actuation of the pistons in 
rear of those to be operated. In other words, 

25 

30 

40 

45 

50 

by the construction and arrangement shown, 
an operator may pick out any one of the pis 
tons and obtain a predetermined selected 
position, without having first to actuate the 
pistons for producing a less movement of 
the knee than that desired. In practice it is preferable to provide pre 
determined movements of each knee, equal 

0 ling distances which may be so sub-divided 
as to provide increased tapering positions 
by manipulating both knees. Thus, pistons 
28 will advance the knees one and one-half 
inches; pistons 27 will advance the knee 
four and one-half inches; pistons 26 will 
advance the knees, seven and one-half inches; 
and pistons 25 will advance the knees ten 
and one-half inches. Now, if either knee 
is advanced, and the companion knee re 
mains in normal position, one or the other 
of these predetermined selections will follow. 
If however the operator finds that a differ 
ent taper adjustment than that following 
movement of the pistons in one composite 
cylinder is desirable, then by manipulating 
certain of the valves in both groups, an en 
tirely different taper position and measure 
ment is obtainable. For instance, if piston 
28 in one composite cylinder is actuated 
knee B will be advanced one and one-half 
inches, and if piston 27 in the companion 
composite cylinder is operated and knee A 
it controls is advanced four and one-half 
inches, the distance between the faces of 

55 

60 

inch taper position, six and nine inch taper 

the two knees will be three inches, hence a taper position according to this measure 
ment will result, as indicated by heavy dot 
ted lines in in Figure 11. With knee B 
still remaining in the one and one-half inch 
position, if piston 26 in the companion com 
posite cylinder is actuated to bring the knee 
A to the seven and one-half unch taper posi 
tion, or piston 25 in said cylinder is actuated 
to bring the knee to the ten and one-half 
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positions respectively will result, as shown 
by the heavy dotted lines o and p in Figure 
11. Therefore, by the construction described 
I am enabled to so manipulate the pistons 
as to bring about predetermined selected 
standard taper positions of a knee or knees, 
and by combining the manipulations of the 
two groups of pistons I am able to select 
taper positions, the measurements produced 
thereby, being a division of the standard. 
In other words, in lieu of a series of prede 
termined selected positions depending on 
those following the resultant normal action 
of the pistons, if advanced distances equal 
ling even inches be desired, I am, by mak 
ing the movements of the pistons include 
one and one-half inch measure, enabled 
to combine the movements of the groups of 
pistons, and produce another series of move 
ments of different measurements, and thus 
increase the number of adjustments of the 
knees for tapering purposes, without un 
necessarily increasing the length of the oper 
ating means for bringing about the result, 
When a log is thrust on the carriage, the 

fluid pressure behind the pistons serves to 
greatly reduce the shock and strain on the 
parts. This action is greatly augmented by 
the independence between the end of the 
ram and the cooperating cross bar, as the 
flexibility between these two parts is such 
that when the knees receive the blow of a 
log, the jar is transmitted to the pistons, and 
is promptly absorbed by the cushion, and 
while the log is settling, this cushion acts 
immediately to bring the ram back to its 
exact predetermined position. 
In these operations, the major portion of 

the knee operates on and is supported on 
the slides 8, while the front end of the knee 
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operates on and is supported on the head 
blocks. This affords strength and rigidity 
to the knee structure and yet the knee and 
slide as a unit can be set by the usual set 
ting mechanism wholly independent of the 
pistons. Furthermore it will be seen that 
the construction is such that the sides of 
the knee are held together at the bottom by 
the flanges, and the lower cross member pre 
vents lateral spreading, while upward move 
ment of the knee and slide is prevented by 
the gibs 42. Then again the construction 
and arrangement of the grooves and gibs 
between the slide and block are such that the 
slide is held against lateral movement, and 
yet an effective guide is formed for the slide 
on the head block when using the usual set 
ting mechanism. y - 
In the operation of the modified form of 

the invention shown in Figure 14, the con 
previously described, but in lieu of the ram 
acting directly on the knee it acts on the 
crossbar on the head of the lever and 
through the pivotal connection of the lever 

IO 

trolyalves are operated in the same way as 

30 



and the link, the knee is adjusted on the 
head block for tapering purposes. The 
spring in this instance serves as a knee re 
turn motive power, and additionally to main 
tain the ram in contact with the bar and 
hold the knee in proper relation with the 
parts. 
Thus while the pistons are in reality suc 

cessively operated, they do not serve to ad 
vance the knee in successiye steps, as the selected piston, by operating directly by 
admitted pressure, is the only one to di 

3) 
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termined tapering 

: rectly influence the knee. That is to say, 
the pistons are not, strictly speaking con 
secutively advanced by the piston in its 
rear contacting with it, as outlined in the 
described modified form. Thus a substantial 
predeternlined selection of piston move 
ment is secured without depending on the 
rear neighboring piston moving the one 
ahead of it. 
In the preferred form, it will be seen that 

the cavity in the knee affords a seat for the 
reception of the forward end of the com 
posite cylinder, by means of which the over 
hang of the cylinder is materially reduced. 
Otherwise, if the movements of the pistons 
in any one cylinder were arranged to pro 
duce all the taper positions herein described, 
the length of the cylinder would be such 
that it would overhang the carriage to an 
extent as to make the construction impracti 
cal in certain types of saw mill carriages. 
What I claim is:- 
1. In a saw mill carriage, a head block, a 

knee movable thereon for taper purposes, 
a cylinder carried by and movable with the 
knee above the head block, a series of pis 
tons operating in the cylinder, said pistons 
being aligned in the cylinder and operating 
in the same direction to impart respectively 
predetermined taper movements to the knee, 
and means for selectively operating said 
pistons, 

2. In a saw mill carriage, a head block, 
a knee movable thereon for taper purposes, 
a motor mechanism including a cylinder car 
lied by and movable with the knee above 
the head block, a series of wholly independ 
ent pistons arranged in the cylinder and 
each having a predetermined limit of move 
ment, said pistons being arranged in align 
ment and operative in the same direction to 
exert a noving pressure on the knee, and 
means for selectively operating said pistons. 

3. In mechanism for setting and tapering 
a log on a saw mill carriage, a knee, set 
works, a motor associated with the knee, said. 
motor comprising a plurality of aligned pis 
tons arranged to advance the knee to prede 

ositions, and means ca 
pable of selection for acting on a predeter 
mined piston or pistons to advance the knee 
to a corresponding tapering position. 

1,561,842 

4. In mechanism for setting and tapering 
a log on a saw mill carriage, a knee, set 
works, a motor associated with the knee, said 
motor comprising a plurality of movable ele 
ments arranged to advance the knee to pre 
determined tapering positions, control means 
capable of advancing a selected element or 
elements to position the knee for a predeter 
mined selected tapering position, and means 
independent, of the control means for return 
ing the elements and the knee to normal 
position. . . . . . . . . . . . . . . . . , 

5. In mechanism for setting and tapering 
a log on a saw mill carriage, a knee, set 

7 
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() 
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works, a motor associated with the knee, 
said motor comprising a plurality of aligned. 
pistons, one of which engages only the knee, 
and control means capable of selectively ac 

SO 

tuating any one of or combinations of said 
pistons to advance the knee to a correspond 
ing predetermined position, and means inde 
pendent of the control for returning the 
knee and piston or pistons, to normal posi 
tion. 

6. In mechanism for setting and tapering 
a log on a saw mill carriage, a knee, a head 
block, a slide on the head block, a motor car 
ried by the slide, said motor comprising a 
plurality of aligned pistons, one of which 
is provided with a ram adapted to extend 
beyond the motor and abut the knee, means 
to maintain abutting contact of the ram with 
the knee, and means for controlling the 
movement of the pistons to advance the 
lknee to a predetermined position. 

7. A tapering mechanism for the knee of 
a saw mill carriage, comprising a motor car 
ried by and movable with the knee and in cluding a series of aligned pistons, each with 
a predetermined limit of movement, and 
means to cause the movement of any selected 
piston to correspondingly move the knee for 
taper purposes. . 

8. In mechanism for setting and tapering 
a log on a saw mill carriage, a knee, a head 
block, a motor between the knee and head 
block, said motor having a ram at one end 
to albut the knee, means capable of being 
actuated to advance the ram to predeter 
mined selected positions to correspondingly 
position the knee, and means for maintain 
E. the abutting relation of the ram and 
Kee. . . 

9. In log tapering mechanism for saw mill 
carriages, including a knee, a head block, a 
motor for operating the knee relative to the 
head block, said notor comprising a series 
of pistons arranged in alignment and each 
having a limited range of travel, means, 
whereby the linear movement of the pistons 

- or any selected piston may be communicated 
in like distance to the knee, and fluid pres sure control means capable of selectively. 

po 
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operating any one of said pistons to impart 
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to the knee a movement resultant from the and a knee movable relative thereto, motor 65 
travel of the selected piston or pistons. 

10. A log tapering mechanism for saw 
mill carriages, having a head block. and a 
knee movable relative thereto, a motor, in 
cluding a cylinder carried by the knee and 
pistons operative within the cylinder, said 
pistons being free of connection with the 
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knee but capable of exerting pressure there 
on in the movement of the pistons or any 
of them in one direction, means for operat 
ing the pistons, and means for exerting a 
pressure on the knee in opposition to the 
piston movement, whereby to maintain oper 
ative engagement between the pistons and 
knee in all operative positions of the pistons. 

11. In combination with a knee and sup 
porting head block of a saw mill carriage, 
of a motor mechanism for the knee com 
prising a cylinder carried by the knee, a 
series of pistons arranged within and oper 
ative in alignment in the cylinder, a fluid 
pressure means, and mechanism for selec 
tively controlling the fluid pressure means 
to thereby operate any particular piston or 
pistons, and means whereby the linear move 
ment of the selected piston or pistons may 
be communicated in like distance to the 
knee. - 

12. In a saw mill carriage having head 
blocks, knees movable relative thereto, motor 
mechanism associated with each knee and 
including a series of pistons aligned in a 
cylinder and operative in the same direction 

40 

to move the knee relative to the head-block, 
the movement of the successive pistons in a 
cylinder being of relatively increasing dis 
tances from the rearmost toward the fore 
most of such pistons, means for operating 
any one of the pistons, and means for mov 
ing each of the knees in opposition to the 
piston movement thereof to an extent per 
mitted by the selected final active piston of 
the particular motor, whereby the knees col 
lectively may be moved throughout a taper 45 

50 

range aggregating the movement of the pis 
tons in either or both motors or to a range 
indicated by the difference in movement of 
the non-similar pistons of the respective 
motors. w - 

13. In knee tapering mechanism for saw 
mill carriages having a head block, a knee 

60 

movable relative thereto, a motor for operat 
ing the knee including a cylinder and a plu 
l'ality of aligned unidirectional pistons hav 
ing inherently limited and relatively dif 
ferent extents of movement in the cylinder, 
means for selectively operating any particu 
lar piston to the limit of its stroke, and 
means for imparting to the knee a move 
ment equal in distance to that of the selec 
tively operated piston. 

14. Mechanism for tapering a log on a 
saw mill carriage, including a head block 

means operative to impart to the knee a 
range of travel made up of a series of in 
herently limited movements, and means for controlling the application of said first men 
tioned means to select the particular limited. 
movement to which the knee is to be sub 
jected. 

15. Mechanism for tapering a log on a 
saw mill carriage, including a head block, 
a knee, a member interposed between the 
knee and head block, with such member 

70 
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movable relative to the knee and the knee . 
movable relative to such member, and a . 
motor for tapering the knee, said motor in 

80 cluding a cylinder carried by the member 
with the knee movable relative to the cylin 
der in taper movement, and a plurality of 
pistons operating within the cylinder to 
taper the knee to different distances, said 
pistons directly operating 
novement. w 

16. Mechanism for tapering a lo 
saw mill carriage including a head block 
and a knee movable relative thereto, of a 
motor for tapering the knee, said motor 
including a cylinder with which the knee is 

the knee in taper 
on a 

90 

relatively movable, a plurality of pistons. 
aligned in the cylinder and operable in the 
same direction to respectively provide a plu 
rality of predetermined taper movements 
for the knee, a fluid pressure means for 
operating said pistons, and means for cont trolling said fluid pressure means to permit 
selective independent operation of EY 

t of said pistons or substantially simultane 
ous operation thereof at will. 

17. Mechanism for tapering a log on a 
saw mill carriage, including a head block 
and a knee movable relative thereto, motor 
means for taper operation of the knee, said 
motor means comprising a cylinder and a 
plurality of aligned independent pistons ar 
ranged in said cylinder, each of said pistons 
having a limited stroke, fluid pressure 
means, and valve mechanism for controlling 
said fluid pressure means to selectively op 
erate any one of said pistons or to operate 

Ole 
100. 
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all or any number of said pistons in a sub 
stantially simultaneous fluid pressure ad 
mission to the pistons. 

18. In mechanism for tapering a log on a 
saw mill carriage, a knee, a plural aligned 
piston motor wherein each piston has an 
inherently limited taper producing move 
ment, means for operating the pistons, and 
yielding means for limiting the movement of 
the knee under the inertia imparted thereto 
in the piston operation. 

19. In a saw mill carriage, a head block, a 
knee movable thereon for taper purposes, 
a cylinder, a series of pistons aligned in 
the cylinder and selectively operable to im 

15 

120. 

25 

part respectively predetermined taper 



movements to the knee, and fluid pressure 

O 

lected piston as a buffer 
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means for operating the selected piston, said fluid pressure means gig 
or opposing im pact on the knee. 

20. A sawmill carriage, a head block, a 
knee movable thereon for taper purposes, 
a series of aligned elements adapted when 
moved to impart respectively predetermined 
movements to the knee, means whereby an 
operating...pressure may be introduced for 

5 

movable for taper 
20 cluding a series of aligned elements wholly 

the selective operation of any one of said 
elements to thereby operate such element for 
knee-taper movement and simultaneously 
provide a buffer for the knee under log 
impact. . . . . . . . 

21. A saw mill carriage having a knee 
urposes, a motor in 

independent of the knee and each capable 
of individually imparting a taper move 
ment to the knee, pressure means capable. 
of selectively operating anyone of said 
elements, and means for urging the knee 
in opposition to the movement of the ele 

, ments to maintain operative engagement 
between the elements and knee at all times. 

30 
for taper pur 22. In a sawmill carriage, a knee movable 

s, a motor free of direct 
connection wi 
fluid pressure to impart a taper movement 

35 

to the knee, and yiel 

sure, means and yielding 
serving as opposing buffers for the knee. 

40 

23. In a saw mill carriage, a buffer mech anism, including an element to directly re. 
ceive the horizontal ES of the log and 
movable horizontally in ependent of 

* . . . . 

through these 

the knee and acting under 
ing pressure means act 

ing to hold the knee in position to be respon 
sive to motor movement, said fluid pres 

ressure means 

e set -- 

each piston is capable of imparting a pre 
ment, and means whereby a piston or pist. 
tons may be operated to advance said ele 
ment and simultaneously provide a buffer 

works, and a plural piston motor wherein 
determined advanced movement to said ele 

for the movement of the element under logg 
mill carriages, including a knee formed 
with a cavity and a transverse bar extend 

a log tapering mechanism for saw 
50. 

ing across the cavity, a head block, a motor 
for operating the knee relative to the head 
block. said motor comprising a cylinder 
and a series of pistons arranged in align 
ment and each piston having a limited range 55 
of trayel, the forward end of the cylinder. 
are in normal position, means including 
an element extending from the foremos 

tons or 
cated in 

said pistons to impart to the 
ed piston or pistons. 

knee movable thereon for taperE. a cylinder, a series of pistons aligned in 

piston, and cooperating with the transverse: ; 
bar, whereby the linesfmovement of the pis 
E. piston may be communi- . . . ike distance to the knee, and means, i. 

capable of selectively operating any one of 65. 
nee a move . . . 

ment resultant from the travel of the select ... . 

being housed in the cavity when theoistons 

25, in a sawmill carriage, a head block, a 
to 

". . . 'sh ' ' ' .. 4 s aligned in the cylinder and selectively, 'operable to impart respectively predetermined taper 
movements to the knee fluid pressure means 
for E.g. selected piston, and means. 75. 
between the knee and cylinder to limit the . 

75. 

movement of the knee in one direction. . . . . 
In testimony whereof I afix my signature. ... 4 

  

  


