HISTORIC AMERICAN
TIMBER JOINERY

A Graphic Guide

II. Tying Joints: Tie at Plate

T'HIS article is second in a series of six to discuss and illustrate the
oimts in American traditional timber-framed buildings of the past,

howing common examples with variations as well as a few interest-

:ng regional deviations. The series was developed under a grant from
the National Park Service and the National Center for Preservation
Lechnology and Training. Its contents are solely the responsibility of
the author and do not represent the official position of the NPS or
she NCPTT. The first article, which appeared in TF 55, covered
Iving Joints: Tie below Plate. Future articles in the series will cover
Nill and Floor Joints, Wall Framing, Roof Joinery, and Scarf Joints.

HE tie-at-plate category encompasses the most com-

plex and varied of timber joints, including not only

wall, roof and cornice work, but also attic floor fram-

ing. Builders often used components to double advan-

tage. Floor joists, for example, could become additional tie

beams. Some tying joints could be considered “secret” joints

since their configuration and method of assembly are a mystery

until they are disassembled. In houses they are often difficulr to

document 7z situ because of their dusty, cluttered location in the

attic. Many of the examples included here were wonderfully
revealed during dismantling or restoration of old strucrures.

If plate-level tying joints were so complex, why did builders
cut them? There were compelling reasons for carpenters to make
the tving joint at the plate Structurally, for resisting the outward
thrust of the roof, it’s hard to improve upon the rigid triangle
rormed when the rafters tenon directly into the tie beam. A rigid
criangle at each cross-frame maintains the integrity of the roof
marvelously. Second, during the scribing process (and most
»late-level tying joints are from the period when frames were laid
out on the ground and scribe-fitted), it was a procedural advan-
“age to have the ties and plates at the same height and joined to
cach other. Finally, in early American barns the tie was often put
t plate level for aesthetic reasons. In vertically boarded barns,
zhe gable end boarding was usually lapped at the tie beam,
:orming a shadow line on the exterior (Fig. 4 and photo at right).
Architecturally it was more pleasing to have the shadow line at
"¢ eave height than a couple of feet lower as in the dropped-tie
~arns typical of a later period. In fact, even in many dropped-tie
~arns. the end tes were framed at eave height to create the

~roterred exterior look.

HE ENGLISH TYING JOINT. Since the 1200s, this has
been the tying joint favored in the British Isles, where it is
mmonly referred to as “normal assembly.” In English-speak-
~ - colonies here, it became the standard for houses and barns

until about 1800 and the advent of square rule layout. (See part |
of this series for a brief description of this method.) The joint
was then used occasionally until the waning of timber framing in
the early 1900s. In story-and-a-half houses with a second floor
kneewall, it was used for the corner tying joints across the ends,
while the dropped tie was used on interior bents.

In its perfected form, the tie beam joins the plates with lap
dovetails and is supported by jowled (gunstock) posts that tenon
into both tie and plate. The rafters tenon into the top of the tie
beam, forming a nice triangle and resisting outward roof thrust.
The shallow lap dovetail in the underside of the tie beam,
typically 1 to 2 in. deep, resists additional thrust put on the plate
by intermediate common rafters and wind loading. To keep the
lap joint together under wind loading and possible twisting action
from drying, the tie beam is secured to a tenon (the teazle tenon,
Fig. 3) in the top of the post jowl. The required extra width for
the jowl at the post top was obtained by hewing from the natural
swell of butt logs. The swelled end with its stronger fibers was
placed up. In 17th-century houses, these jowls were often deco-
rated with carved moldings. In later houses where the framing is
encased by boards, the post tapers evenly from sill to tie.

The plate typically projected in length beyond the end wall of
the building to provide relish past the dovetail. Though pro-
tected by the overhanging roof, a projecting plate end would still
suffer from exposure. One solution was to extend the gable wall
above the attic floor to conceal the joint. A different way to
provide plate relish was to narrow the dovetail width toward the
inside edge of the tie beam, as far
as practical (Fig. 6-4, overleaf).
Or, instead of a dovetail, a cog
was used that didn’t require plate
relish at all (Fig. 4). The cog also
avoided another intrinsic prob-
lem of dovetails, namely shrink-
age. In England, with its higher
equilibrium humidity, shrinkage
is likely less of a problem. But
high initial shrinkage of the dove-
tail, exacerbated by American
temperatures and humidity
swings, allows the plate to move outward under pressure, espe-
cially from any common rafters placed between the trusses. The
result can be to split posts down the jowl, since the plate pushes
on the back of the post and the teazle tenon in the front is
restrained by the mortise in the underside ot the tie beam. Many
jowled posts are reinforced with iron today.

0arding lapped at tie beam.



Figs. 1-3. Below, side-entrance, three-bay
23x32 barn in southeastern Massachusetts, 2.
ca. 1680. This barn has a steep 52-degree
roof with 2x3 common purlins 24 in. on cen-
ter trenched through rafters set about 6 ft.
apart. A collar beam joins each pair. Unusu-
ally, one tie beam doesn’t receive a rafter
pair. At right, English tying joint with half-
dovetail at the gable end. The plate, origi-
nally longer, now extends only 2 in. past the
tie beam. A groove in the underside of the tie
(Fig. 3) accepts the boarding.
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Fig. 4. Full-width cog (1% in. square) found on the corner K,\

joints in a 1773 three-bay 28x36 barn in Adams, Mas-

sachusetts. This barn has dropped tie beams on interior

bents. Note lapped end boarding. Fig. 5. In this corner tying joint from a 30x42 barn (1715) in
Uxbridge, Massachusetts, a cog is used instead of a dovetail for
the four corner tying joints to address the plate relish problem.
Both plate and tie are grooved for vertical boarding.



To reduce stress on the posts, some builders added more tie
beams, one for each rafter pair. Thus each rafter pair makes a
rigid triangle and there is no longer any thrust on the plate. Each
tie functions as an attic floor joist, sometimes spanning the width
of the house. On wider houses the intermediate ties framed to a
summer or spine beam, shortening the span. The principal tie
beams were the full width of the house and often in conjunction
with jowled posts. Extending all these tie beams over the plate
could support a boxed-in cornice. The ties could be dovetailed,
notched or cogged over the plate.

Other variations of these joints where ties and joists lap over the
plate can be found in Tidewater Virginia. Here, the attic floor level
is a few inches above the plate. The tie beams are lap dovertailed,
and the joists simply notched to go over the plate. A raising plate,
originally a timber but later a plank (Fig. 8), is nailed across the tie
and joist ends for the rafters to bear on as in three of the flush lap
examples described later. (See “The Eighteenth-Century Frame
Houses of Tidewater Virginia,” by Paul E. Buchanan, in Building
Early America, ed. Charles E. Peterson, 1976. For additional New
England variations, see Isham and Brown’s Early Connecticut Houses,
Cummings’ Framed Houses of Massachusetts Bay 1625-1725, Kelly’s
Early Domestic Architecture of Connecticut and TF 36.)
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Fig. 6. Undersides of tie beam ends showing half-
dovetails (1, 2, 4), full dovetail (3), cog types (5, 6)
and one example (7) merely trenched across the plate.

LUSH LAP TYPES. In houses, it’s desirable to have the top
of the tie beam flush with the top of the plate. But in frames
with the traditional English tying joint, the attic floor is level
with the top of the tie beams and thus several inches above the
top of the plates. In medieval times when the tying joint origi-
nated, rooms were open to the roof and there was no attic floor
to consider. Inserting an attic floor at tie beam level creates a some-
what awkward appearance at the plate (see photo on back cover).
The ceiling-wall junction is much cleaner when both the top
of the tie and the top of the plate are in plane and, if the ceiling is
to be plastered, when both timbers are the same depth. To gain
this effect, various lap joints, some using dovetails, some with
cogs, were developed. Many still used the jowled or tapered
posts to secure the lap. There was much experimentation during
this period. Many new joints emerged, and often more than one
tvpe appeared within a building. A few buildings have four
different types! End joints were different from intermediate
joints. Sometimes the front eave of the building had a different
cornice from the rear. As the jowled or tapered post gave way to
a post with a single top tenon, the joints became simpler.
Though strong enough in tension, these lap joints appear too
weak to carry vertical loads. Often bearing only on its tenon, the
tie beam receives no direct support from the post. However,
such tie beams and plates are typically supported by plank parti-
tions or timber studs, often for their whole length.
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Fig 7. In this early 19th-century 32x40 two-story house
in Washington, Massachusetts, the rafiers tenon both
into tie beams and joists, which extend 9 in. past the
plate for a boxed-in cornice. The principal tie beams sit
on tapered posts and are cog-lapped over the plate. The
6x8 joists do not run the full width of the house but
[frame into a central summer beam. They are notched
through the plate without cogging. The roof has purlins
Jramed between principal rafters and supporting the
commons at mid-span.
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Fig. 8. A plank called a raising plate was nailed to both ties
and joists, and rafters were nailed to it in turn. Attic floor
boards butted to the plank. This arrangement was found in
a 1791 house formerly standing in Cheshire, Massachusetts.
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e 12 TAPERED PDST Figs. 9 and 10. This tying joint is found in a 28x38 three-bay, pre-
1812 English barn in Goshen, Massachuserts. All of the tying joints
are of this type. Instead of the rafter tenoning into the tie (as is more
commony), it is step-lapped, as are the intermediate common rafters to
the plate. The post is scribed to meet the waney edge of the tie beam.
(The corner joints are the same, without relish past the dovetail, but
with rafter pins extending through the dovetail into the plate.)
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Figs. 11 and 12. In the 1791 Cheshire house, a 30x40 Cape, non-jowled posts terminated in a
single top tenon. Tie beams and floor joists extended 11 in. at the front eave to support a boxed-
in cornice. At the front corners (left), a combination of lap, tenon and overhanging tie avoided the
plate rvelish problem. The two intermediate tying joints on the front wall (vight) were lap
dovetails. Curiously, one had the dovetail reversed: a mistake? Additionally, all the floor joists
notched through the plate for additional tying. At the rear wall (not shown), there was no
overhang. Instead of lap dovetails, the intermediate tie beams joined the plate with a straight-
Sforward 4-in. deep horizontal mortise and tenon, and at the corners the joint was the same as at
the front sans the 11-in. projection. See also photo of frame on back cover.
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Figs. 13 and 14. A two-way cog was used in this lap joint in a 26x27 pre-1810 house in North
Adams, Massachusetts. The tie beam end was notched on the bottom and the side to engage the plate.
The cog measured 2x2%5x3 in. The joists and ties extended about 7 in. to frame a cornice. At
right, the end condition. A simple mortise and tenon is substituted for the lap.
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Fig. 15. In this 1783 Quaker meetinghouse in Adams, Massa-
chusetts, the ties and joists also extend to support a boxed-in
cornice. On the intermediate tying joints, pins are used as cogs
on both sides. The corner tying joints are mortise and tenon. A
raising plate (1Y5x16 ) is nailed to the projecting ends of the ties
and joists, and the common rafters, each pair with a collar, are

nailed to the plate. \L\
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Figs. 16 and 17. In this 26x32 Adams, Massachusetts, house (1785), the cog was used on
the corner joints, the opposite of the North Adams house. An oversize pin was used o keep
it in position. The hewn beech timbers were 7 in. square. On the intermediate joints, a
single pin cog was utilized. This frame also had through notched joists and a plank
raising plate with common rafters nailed to it.
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Figs. 18 and 19. In a Charlemont, Massachusetts, house, now dismantled, the front
plate lapped over the dovetailed end of the tie beam. A single pin also resisted
movement. The plate, together with the tie beam dovetail, projected 6 in. to become
a solid cornice base. The rear plate (not shown) did not overhang and the rear tying
joints on the intermediate tie beams relied on through mortises and two pins. The
common rafters step-lapped into the plate, except at the front corners, as shown (note
hewn rafter tenon). The back corners did not project.







