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[57] ABSTRACT 
Log cabin wall element having generally cylindrical 
surface and a longitudinally extending groove. Groove 
has spaced side walls extending from groove face to 
cylindrical outer surface to form groove corners. Ra 
dial slot extends inwards from groove face to reduce 
splitting of log. Initially groove corners of upper ele 
ment contact upper surface of lower element, groove 
face being clear of lower element. Weight of element 
deforms groove corners and brings groove face to 
contact uppermost portion of lower element. so that 
weight of upper element is divided between groove 
corners and groove face. Groove corners and groove 
face produce pair of space parallel cavities between 
the first and second elements. Corner deformation can 
vary along wall element to accommodate differences 
in fit and improve sealing between adjacent elements. 

10 Claims, 7 Drawing Figures 
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LOG CABIN STRUCTURE 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 
This invention relates to a wall element for use in log 

cabin and similar buildings. 
2. Prior Art 
Traditionally log cabins were made of logs cut to 

length, the logs having a saddle cut near each'end so 
that, when assembled, longitudinal peripheral contact 
between adjacent logs is approached. In practice, irreg 
ularities between the logs and taper cause gaps between 
adjacent logs and produce ill-fitting corners. 
Commonly modern log cabins are constructed of logs 

cut to suitable length and turned to cylindrical form so 
that they have zero taper. Sometimes such turned logs 
have axial grooves extending lengthwise, the grooves 
accepting location members to locate and seal one log 
relative to an adjacent log. Such grooving requires ac 
curate machining and close tolerances are required to 
obtain a satisfactory fit. Swelling and checking often 
cause difficulties. Radial splitting as the log dries is re 
duced by providing narrow radial slots extending into 
the log. 

SUMMARY OF THE INVENTION 

The present invention reduces difficulties of the prior 
art by providing a wall element for use in log cabins in 
which satisfactory seal between adjacent wall elements 
is attained without requiring accurate machining of lo 
cation members. Radial splitting is also reduced. 
A wall element according to the present invention 

has a central longitudinal axis and a generally cylindri 
cal surface concentric with the axis. The cylindrical 
surface has a longitudinally extending groove having a 
groove face. the groove having spaced groove side 
walls extending from the groove face to the cylindrical 
surface to form groove corners, the face and side walls 
being within planes parallel to the central longitudinal 
axis. When a similar second wall element is disposed 
beneath a first wall element, the groove face of the first 
wall element lies on an upper surface of the second ele 
ment, the groove corners being forced against the 
lower element and deformed to lock the wall elements 
together to produce two longitudinally extending cavi 
ties between the first and second wall elements. The 
corners produce effective sealing between the ele 
ments. and deformation of the groove corners varies 
along the wall elements and accommodates variations 
in fit between elements. 
A detailed disclosure following related to the draw 

ings describes one embodiment of the invention, which 
however is capable of expression in structure other 
than that particularly described and illustrated. 

DESCRIPTION OF THE DRAWINGS 

FIG. I is fragmented perspective of a corner ofa log 
cabin using wall elements according to the invention, 
FIG. 2 is a simplified fragmented vertical section 

through a portion of a wall of the cabin remote from a 

corner, 
FIG. 3 is a simpli?ed fragmented detail vertical sec 

tion of adjacent wall elements, crosshatching being 
omitted, 
FIG. 4 is a fragmented central section of portions of 

wall elements adjacent a corner, 
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2 
FIG. 5 is a simpli?ed section on 5-5 of FIG. 4, 
FIG. 6 is simplified bottom plan view of an element 

of FIG. 4, 
FIG. 7 is a diagram showing dimensional characteris~ 

tics of the wall element. 

DETAILED DISCLOSURE 

FIGS. 1 and 2 
A portion l0 of a log cabin has a corner II formed 

at an intersection of walls made of wall elements ac~ 
cording to the invention. A lower portion of one wall 
has a wall element 12 cut essentially along a horizontal 
diameter so as to lie as shown on foundations of the 
building (not shown), as is common practice with log 
cabins of this construction. With reference to FIG. 2 a 
log cabin wall element 13 according to the invention 
has a central longitudinal axis 14 and is disposed upon 
a similar second wall element 16. The element 13 has 
a generally cylindrical surface [5 having a radius. the 
surface being concentric with the longitudinal axis. A 
lower portion of the cylindrical surface of the element 
13 has a longitudinal groove 17, the groove extending 
along the element. A radial slot 18 extends from the 
groove to an end edge 20, radial length of the slot being 
approximately one-third of the radius of the element 
IS, the slot similarly extending along the element. 
FIG. 3 
The groove 17 has a generally plane groove face 22 

having spaced parallel generally plane groove side walls 
24 and 25, the side walls extending from the groove 
face to the cylindrical surface to form groove corners 
26 and 27. The groove has a groove width 28 defined 
as space between the groove corners 26 and 27. The 
groove face and side walls are within planes parallel to 
the axis 14, the sidewalls being normal to the groove 
face 22. 
.The radial slot 18 is disposed symmetrically about a 

central plane or centreline 32 passing through the axis 
14, not shown, the slot having a width 36 equal to kerf 
of a saw used to cut the slot, about one-quarter of an 
inch. The slot is provided to reduce splitting ofthe ele 
ment as the wood dries and for the following discussion 
effects of the slot or splitting are ignored. The longitu 
dinally extending groove 17 is thus defined by the 
groove face 22 disposed generally normally to the lon 
gitudinal plane 32 and two spaced groove sidewalls 24 
and 25 extending normally to the groove face 22 and 
generally parallel to the longitudinal plane 32 to define 
a generally rectangular cross-sectioned groove. Due to 
the slot above the groove, the groove corners have the 
capacity to resiliently spread laterally. 
The cylindrical surface l5 ofthe element is produced 

as a virtual are shown as a broken line 29, the are being 
concentric with the cylindrical surface 15 and having 
a radius equal to the radius of the cylindrical surface. 
A virtual depth 30 of the groove is de?ned by a radial 
distance between a mid point 3] of the groove face 22 
and the virtual are 29, thus is depth of the groove mea 
sured on the centre line 32. The virtual depth repre 
sents a maximum depth of cut a cutter or planer would 
make to cut the groove 17 in a cylindrical wall element 
having a surface continuing as the virtual are 29. The 
groove 17 has an initial true depth 34 defined as per 
pendicular distance from the corner 27 to the face 22, 
and by geometry is one half of the virtual depth 30. 
An upper cylindrical surface 38 of the second wall 

element 16 is shown as a broken line 38.I in a ?rst posi 
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lion in contact with the corners 26 and 27, and in full 
outline in a second position in contact with the groove 
face 22. initial true depth of the groove is such that, in 
the ?rst position the surface 38 clears the face 22 by a 
clearance 39. Weight of the wall element 13 and struc 
ture above the element compresses and deforms the 
corners 26 and 27 and portions of the surface 38 con» 
tacted by the corners so that the corners engage the 
surface. The deformation permits the upper surface 38 
to approach the groove face 22 until an equilibrium 
condition is attained in which weight of the element l3 
and structure above is distributed about the two cor 
ners 26 and 27 and a central portion of the face 22 ad 
jacent the centreline 32. Compression of the corners 26 
and 27 reduces the initial true depth of the groove to 
a ?nal true depth 40, difference between the depths 34 
and 40 being approximately equal to the clearance 39. 
The ?nal true depth is generally between one-sixteenth 
and one-eighth of an inch less than the initial true depth 
and is dependent on physical characteristics and diam 
eter of the wall elements. With respect to FIG. 3, the 
distance between the horizontal planar supporting sur 
face or groove face 22 of the groove 17 and the upper 
most cylindrical portion of the cylindrical surface 38 
has an initial clearance of one-sixteenth to one-eighth 
of an inch prior to seating ofthe groove corners and the 
horizontal planar supporting surface with the cylindri 
cal surface of th lower or second wall element. It would 
appear that more weight from upper wall elements is 
transferred through the groove face than through the 
groove corners. The corners 26 and 27 sink into the 
surface 38 and tend to locate the corner relative to the 
lower element thus reducing a tendency of groove 17 
and the slot 18 to open, and thus serve as a locking 
means. A substantially constant groove width along the 
elements is maintained. The sidewalls 24 and 25 are 
parallel to each other, seen in FIG. 3, and extend nor 
mally from the groove face 22. The sidewalls can be in 
clined at an angle to the groove face 22 somewhat 
greater than a right angle, but this tends to reduce sink 
ing of the corner into the surface 38 and tends to open 

the groove 17. 
Variations in loading between adjacent wall elements 

and dimensional variations between elements results in 
some positions of corner deformation being in excess 
of one-eighth of an inch, whereas in other positions on 
the same wall element corner deformation may be neg 
ligible. Such ?uctuations in corner deformation pro 
vide a convenient means of accommodating the varia 
tions to reduce chances of gaps occuring between adja 
cent elements, thus producing an essentially weather 
proof seal between the groove corners and the lower 
wall element. Also, as the groove corners are below and 
straddle an uppermost portion ofa lower element, hori 
zontal lateral movement between adjacent elements is 
essentially eliminated without using locating members 
as in prior art construction. This is of particular advan 
tage with small diameter elements, which are less stiff 
than larger diameter elements. If desired to compen 
sate for deformation of the corners 26 and 27, the 
groove width 28 can be adjusted to be somewhat less 
than that required with no corner deformation. Alter 
nately the groove depth can be similarly compensated. 
As can be seen, a portion of the groove face 22, the 

groove sidewall 24 and the portion of the upper surface 
38 of the second element between the groove corner 
and the groove face de?ne a cavity 42 extending longi 
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4 
tudinally between the ?rst and second wall elements. A 
similar cavity 43 is also de?ned by a portion of the 
groove face 22, the sidewall 25 and a portion of the 
upper surface 38 and thus two essentially similar cavi 
ties extend in spaced parallel relationship between the 
?rst and second elements. Before the element I3 is po 
sitioned on the element 16, a strip of compressible insu 
lation (not shown) can be fitted in the groove 17, which 
insulation, when the element l3 rests on the element 16 
is compressed and ?lls the cavities 42 and 43, and also 
provides resilient mounting between the wall elements. 
As seen, overall thickness of the wall at a join be 

tween adjacent elements is determined by groove width 
and depth, and wall element size. Particularly for small 
diameter wall elements with relatively wide grooves. 
overall wall thickness at a join is reduced a relatively 
small amount from wall thickness remote from the join, 
which thickness is maximum at a diameter of the wall 
element. Thus heat losses by conduction through the 
join are only slightly more than heat losses through the 
element remote from the join. Heat losses through the 
join are reduced further by the compressible thermal 
insulation. 
FIGS. 4, 5 and 6 
An end face 49 of the element 13 of one wall is adja 

cent the right-angled corner I] of the cabin (FIG. 1). 
and has a saddle cut 50 to accommodate a lower ele~ 
ment (not shown) in an adjacent wall, the second wall, 
the walls being inclined at a corner angle. The second 
wall has an element 51 disposed directly above and 
supported in part by the lower element. 
The saddle cut 50 has a concave, partially cylindrical 

saddle face 52 concentric with a saddle axis 54, which 
axis is inclined at a saddle angle 55 to the axis 14 of the 
element 13. the saddle angle being complementary to 
the corner angle, i.e., 90°. For walls intersecting at a 
corner angle other than 90°, the saddle angles of the el 
ements are equal to each other and complementary to 
the corner angle, an alternative saddle angle 62 on an 
element having a longitudinal axis 64 being shown in 
FIG. 6 only. The saddle face 52 has a radius 56 approxi 
mately equal to the radius of the cylindrical surface of 
the log to be accommodated in the saddle cut, and thus 
is approximately equal to the radius of the cylindrical 
surface 15. The saddle has a thickness 57 defined as a 
radial distance between a midpoint 59 of the saddle 
face and an uppermost point 61, hereinafter termed 
outermost point, on the cylindrical surface of the wall 
element, the saddle thickness being measured within 
the plane 32. 

In common log cabin construction the saddle thick 
ness as defined above is approximately equal to the ra 
dius of the logs at the corner, assuming a cylindrical 
log. in the present invention the saddle thickness is re 
duced by an amount proportional to the depth of the 
groove 17, as will be described with reference to FIG. 
7. 
At a corner using staggered wall elements the wall el 

ement 13 is disposed beneath the wall element 51, the 
wall element 51 having a similar saddle face 63, FIG. 
5 only, which lies on the upper surface of the wall ele 
ment 13. Thus the saddle face ofa first wall element en 
gages an upper surface of a second wall element of an 
adjacent wall, the second element staggered below the 
first element, the first element being engaged by a sad 
dle face of a third wall element of the adjacent wall 
staggered above the ?rst wall element. 
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FIG. 7 
As previously stated, for a common saddle cut the 

saddle thickness is approximately equal to the radius of 
the cylindrical wall element. that is half the diameter. 
in the present invention the groove 17 (FIG. 3) modi— 
?es saddle thickness by an amount dependent of 
groove depth as is described below. in the following 
idealised analysis. the groove face 22 (FIG. 3) is con 
sidered as a datum face as this face contacts a lower el 
ement. As deformation of groove corners tends to vary 
considerably in distance from the groove face. groove 
corners are considered to be unpractical for use as a 

datum. 
Consider first and second wall elements A and B of 

a ?rst wall. and a third wall element C of a second wall 
which intersects the ?rst wall at right angles. 

Let diameter of the cylindrical surfaces 
of the wall elements = D 
and virtual depth 30 of groove = d 
Therefore effective depth of wall 
member i.e., vertical distance 
between uppermost surface and 
groove face = D — d 

An effective central plane Ec of wall member C is mid 
way between uppermost surface Uc of C and groove 
face 6c of C. For staggered wall members of adjacent 
walls, as shown in FIGS. 4 and 5, Be is coplanar with 
a join between adjacent wall elements A and B. i.e.. Ec 
is coplanar with groove surface Ga of A. 
Thus Be is spaced equally from 
both Uc and Ge, a distance = D - d/2 
Geometric true centre Ta of the cylindrical surface 

of wall member A is on the central longitudinal axis 
(14. FIG. 2). 
Distance between Ta and Ga = 0/2 — d 
Because all wall elements are equal, 
Distance between Ea and Ga =D — d/Z 
Therefore spacing Sa between 
effective centre Ea and true 
centre Ta = (D - d)/2 — (D/2 - d) = d/2 

Thus effective centre Ea is one-half virtual groove 
depth d spaced above true centre Ta. Thus saddle 
thickness is one-half of groove virtual depth less than 
the radius of the surface 15. in contrast to a saddle 
depth of the radius in prior art construction. 
The above is an idealised consideration and in prac 

tice is used as a starting point for a trial and error cut 
ting of the saddle cut. depth of which may be compen 
sated somewhat. 
Wall Element Dimensions 
A suitable wall element can be made from grooved 

and slotted cylindrically turned log having a diameter 
of between 6 and I2 inches. a particular wall usually 
having logs of the same diameter. A lower limit is about 
four inches diameter. an upper limit for practical han 
dling and economics being about 16 inches diameter. 
As larger wall elements have a shallower curved upper 
surface. for a constant groove width. groove depths of 
larger elements are generally smaller than groove 
depths of sm sller elements. so as to maintain contact of 
groove face with an uppermost surface of a lower ele 
ment. A simple geometrical construction provides a 
starting point to determine groove virtual depth. simple 
trial and error methods determining actual depth of cut 
to be made. Virtual depth i.e.. depth of cut is consid 
ered in the following. 
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6 
For a 12 inch diameter log. a ?ve-sixteenths groove 

depth has been found convenient with a groove having 
a width of 2% inches. That is, groove depth is 5 percent 
of the radius. and groove width is 42 percent of the ra 
dius. For a 6 inch diameter log with a 2% inch groove 
width, a groove depth of eleven-sixteenths of an inch 
has been found suitable. That is groove depth is 23 per 
cent of the radius and groove width is 84 percent of the 
radius. 
Outer practical limits ofgroove depth might be about 

a l‘é inch groove depth on a 4 inch diameter log. that 
is 75 percent of the radius. and a three-sixteenths 
groove depth on a 16 inch diameter log. that is 2 per 
cent of the radius. Outer practical limits of groove 
width might be a 3 inch groove width on a 4 inch diam 
eter log. that is I50 percent of the radius. and a 2 inch 
groove width on a 16 inch diameter log. that is 25 per 
cent of the radius. As can be seen groove width and 
depth are interdependent for a ?xed log diameter. and 
a suitable combination is found by the graphical con 
struction or trial and error. Simple measurement of the 
initial true depth of cut 34 FIG. 3, before corner com 
pression, is half the virtual depth. A generalized rela~ 
tionship is that the depth of the groove decreases with 
increase in diameter of the wall elements so as to attain 
sufficient corner compression to permit the planar sup 
porting surface to absorb most of the weight transmit 
ted through the ?rst wall element. 

It is usual to select and fix two variables. namely log 
diameter and groove width. the groove width being de 
termined by a cutter used to produce the groove. The 
groove depth is adjusted accordingly to attain sufficient 
corner compression so that most of the weight of the 
log is transferred through the groove face to an upper 
surface of the lower log. 
The groove, slot and saddle cut above can be pro 

duced in a cylindrical log by a variety of apparatus. Par 
ticular apparatus for turning. grooving and slotting a 
log is described in a patent application of the present 
inventor entitled “Apparatus for Machining Logs.“ Ap 
paratus for cutting a saddle cut in a log is described in 
a patent application of the present inventor entitled 
"Apparatus for Grooving Logs." both applications 
above and the present application being filed concur 
rently. 

I claim: 
1. A portion ofa log cabin wall structure. comprising: 
a. an elongated ?rst wall element having a substan~ 

tially cylindrical cross section. 
b. an elongated second wall element having a sub 

stantially cylindrical cross section and disposed im 
mediately below and in alignment with the first wall 
element. 

c. locking means disposed along the lowermost sur 
face of the first wall element for ?rmly engaging 
and holding the first wall element in superposed re 
lation with the second wall element. 

d. the locking means including a recessed horizontal 
planar supporting surface for directly supporting 
the first wall element which has two spaced sub 
stantially perpendicular side walls. the planar sup 
porting surface directly engaging and supported on 
the uppermost peripheral section of the cylindrical 
surface of the second wall element. 

e. the locking means also including laterally spaced 
groove corners formed at the intersection of the 
spaced side walls with the cylindrical surface of the 
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?rst wall element, said groove corners disposed 
below the horizontal planar supporting surface and 
which are resiliently urged into sinking engagement 
with the cylindrical surface of the second wall ele 
ment, 

. a longitudinally extending radial slot disposed per 
pendicular to the horizontal planar supporting sur 
face and having a length approximately one-third 
the radius of the wall element so as to permit resil 
ient lateral spreading of the groove corners, 

. the distance between the groove corners before en 
gagement with the cylindrical surface ofthe second 
wall element being slightly less than the cordal dis 
tance between the two opposed points of engage 
ment with the laterally spread groove corners after 
the horizontal planar supporting surface comes 
into engagement with the cylindrical surface of the 
second wall element. 
The portion of a log cabin wall structure as set 

forth in claim 1, wherein: 
a. 

3. 

there is a clearance of approximately one-sixteenth 
to one-eighth of an inch between the horizontal 
planar supporting surface of the first wall element 
and the upper periphery of the cylindrical surface 
of the second wall element on initial engagement 
and before full seating of the horizontal planar sup 
porting surface on the cylindrical surface of the 
second wall element. 
The portion of a log cabin wall structure as set 

forth in claim 1, wherein: 
a. the depth of the groove formed by the planar hori 

zontal surface decreases with increase in the diam 
eter of the ?rst and second wall elements so as to 
attain suf?cient corner compression to permit the 
planar supporting surface to absorb most of the 
weight transmitted through the ?rst wall element. 

4. The portion of a log cabin wall structure as set 
forth in claim 3, wherein: 

a. the groove has a virtual depth de?ned by a radial 
distance between a midpoint of the groove face and 
the cylindrical surface of the wall member pro 
duced as a virtual are extending across the groove, 
the virtual are being concentric with the cylindrical 
surface of the wall element and having a radius 
equal to the radius of a cylindrical surface. 

b. the initial groove depth being the perpendicular 
distance from the groove corner to the horizontal 
planar supporting surface and having a value one 
half that of the virtual depth. 

5. The portion of a log cabin wall structure as set 
forth in claim 3, wherein: 

a. the ?rst and second wall elements have a diameter 
of approximately twelve inches, 

8 
b. the groove depth is approximately ?ve-sixteenths 
of an inch, 

c. the groove width is approximately 2 1/‘: inches. 
6. The portion of a log cabin wall structure as set 

5 forth in claim 3. wherein: 
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a. the diameter of the ?rst and second wall elements 
is approximately 6 inches, 
the groove depth is approximately eleven 

sixteenths of an inch, 
c. the groove width is approximately 2 Va inches. 
7. The portion of a log cabin wall structure as set 

forth in claim 3, wherein: 
a. the diameter of the ?rst and second wall elements 

is approximately 4 inches, 
b. the groove depth is approximately I 5% inches, 
c. the groove width is approximately 3 inches. 
8. The portion of a log cabin wall structure as set 

forth in claim 3, wherein: 
a. the diameter of the first and second wall elements 

is approximately 16 inches, 
b. the groove depth is approximately three-sixteenths 
of an inch, 

c. the groove width is approximately 2 inches. 
9. The portion of a log cabin wall structure as set 

forth in claim I, wherein: 
a. the two cavities formed between the horizontal 
planar surface and the cylindrical surface of the 
second wall element are filled with insulation. 

10. The portion of a log cabin wall structure as set 
forth in claim l, wherein: 

a. the first wall element includes a first saddle having 
a concave, partially cylindrical ?rst saddle face 
concentric with the first saddle axis, which axis is 
inclined at a saddle angle to the longitudinal axis of 
the wall element, 

b. the second wall element has an essentially similar 
saddle to the ?rst wall element, the first and second 
wall elements being a portion of a ?rst wall, and 
further including a portion of a second wall inter 
secting and inclined at a corner angle to the first 

wall, 
c. the second wall having an essentially similar third 

wall element having a similar saddle and saddle 
face, the third wall element disposed between and 
intersecting the ?rst and second wall elements at 
the corner angle, so that the saddle face ofthe third 
wall element engages the upper surface of the sec 
ond element and the saddle face of the first wall el 
ement engages the upper surface of the third ele 
ment, the saddle angles being complementary to 
the corner angle. 

It! I! ‘it It! ll 


