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 WALTER M. PRATT, OF DETROIT, MICHIGAN.

ROOF TRUSS.

- A_pplieatioﬁ filed Fébruai‘y 5, 1921. Serial IT-OI. 442,631.

To all whom 2t may concern:

Be it known that Warrer M. Pratr, 2

citizen of the United States of America, re-
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siding at Detroit, in the county of Wayne

and State of Michigan, has invented cer-
tain new and useful Improvements in Roof

Trusses, of which the following 1s a speci-

fication, reference being had therein to the
accompanying drawings. - -

This invention relates to roof trusses and
more particularly to wooden roof trusses.

An object of the invention is to provide a
roof truss of light and inexpensive design,
and one that'may be quickly built up at the
place of installation without the use of
special machinery or equipment. .

A further object is to provide a roof truss
employing a minimum number of brace or
tie members and affording a maximum open
space for pipes or the like, or for a pas-
sage-way. /

A still further object is to minimize the
fire risk to which a wooden truss is exposed
by affording ready accessibility to all the

L

parts thereof. IR
Various structural embodiments of the 1n-

vention are hereinatter described, and are
illustrated in the accompanying drawings,
wherein: '

Figures 1,2, 8 and 4 are respectively views
in side elevation of different embodiments

of the invention; . ,
Figures 5, 6 and 7 are respectively vertical

cross-section views on lines 5—5, 6—6, and

7—7 of Figu

re 1; .

- Figures 8, 9, 10 and 11 are._respectively
vertical cross sections on lines 8--8, 9—9, .

- 10—10 and 11—11 of Figure 25

40

15

50

~shown in Figure 3. |

TFigure 12 is a sectional view of an end
portion of the truss shown in Figure 2, the
section being taken on line 12—12 of Fig-
ure 2; B L

Figures 13, 14, 15, and 16 are vertical ¢ross

‘section views taken respectively. on lines

13—13, 14—14, 15—15, and 16—16 of Fig-

ure 3.
Figure 17 is a plan view. of the central

portion of the lower chord of the truss

Each of the several truss constructions

Sllustrated in the drawings employs. certain

" main framing members the general relation

.55

of which is not changed, namely an arch or

top chord member 1 preferably having a
parabolic curvature, a bottom chord member
9 establishing a tie between the extremi-

~ Just below the crown o

ties of the arch 1, and a pair of main brace

members 3, extending from substantially the
center of said arch to the joints between 1its
ends and the members 2. S
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"The necessary tie between the ends of the .

upper and lower chord members 1s estab-
lished by a plurality of boards 4 nailed, at

an -inclination to the horizontal of approxi- -

mately 80 degrees, across the front and rear

6o

faces of said members, and by U-shaped .

metal bars 5, having thelr connecting por-
tions engaging the end faces of the upper
chord member and their parallel arms em-
bracing and secured to the end portions of
the lower chord member. Each of the dis-

closed constructions furthermore employs a

number of vertical tie members 6, connect-
ing the upper and lower chord members at
suitable space intervals. - - -

- The structure so far described is adéquéife' .
for a load uniformly

distributed over the
whole truss or from the center to one end

thereof. To take care of non-uniform load-

ing, however, it is desirable to provide com-

trated forms of the invention. . As shown in
Figure 1, vertical ties 7 are alternated with
struts 8, inclined at approximately thirty.
degrees to the horizontal, said ties and struts
having the nature of metal bars nailed or

bolted at their respective extremities to the
members 1 and 3. In Figure 2 said pro- !
vision consists of inclined struts 9 and ties
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- 80
- pression members intermediate the top chord -

1 and the main bracé members 3,. and such a
‘provision is variously made in the four illus-

85

9* arranged in pairs crossing each other at

right angles and forming an angle of 45 de-
orees with a tangent to the secondary para-
bola which may be considered to pass

Figure 8 a solid webbing is formed co-ex-

tensive with the upper chord, therebeneath,

which webbing may be considered to com-

prise, in part, the main brace members.

Said webbing is formed by heavy boards 10

superposed one upon another and nailed to-

cether to form a rigid structure,
n of the arch the web-
bing 10 is formed with an opening 11 there-

95

‘through their crossing points. ~Asshownin. :
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‘through for the purpose of very materially ..

reducing the resistance to bending moment

offered by the top chord at the crown
thereof. -~ B

~ Considering now the reactions of the truss
members under various loading conditions,
it will be understood that for uniform load-
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mg conditions the top chord 1, being a para-

bola, is in perfect equilibrium. The stress
in the top chord is compressive throughout
and 1s productive of tension in the bottom

chord 2 and of substantially no stress in the

brace members 3.

If the conditions of uniform loading are

confined to only one half the truss, the

stresses in the top and bottom chords will
still be respectively compressive and tensile,
but the brace member 3 beneath the loaded
half of the truss will be tensioned, the other

main brace member being. under compres-:

 s10m. |

19

20

95

30

35

. In the regions between the top chord 1 and

main braces 3, no stresses are set up except

for partial loads, and since such stresses
in roof trusses are usually very small, such
light triangular bracing as is disclosed in
Figures 1 and 2 will ordinarily be sufficient,
or 1t may under some conditions suflice
merely to supplement the connections estab-
lished by the ties 6 by intermediate vertical

ties 12 connecting only the top chord 1 and

braces 3. In such a construction, however,
1t is essential that a sufficiency of nails 13 or
other fastenings be employed to insure rigid-
ity at the joints between the vertical ties 6
and 12 and the members 1 and 3. -
The. described truss in its various forms
secures a number of important advantages
among which may be mentioned the follow-
ing: The construction is one which locates
the 1ntersection of the top and bottom chords
1 and 2 and the main brace members 3 at a
point in the vertical reaction line of the
truss supports so as to transmit the stresses

- from sald parts in the most direct manner
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to the supports. | _ ,

The main brace members 3 being tied into
both the top and bottom chords are adapted
to resist both tension and compression
stresses. Irom the preceding discussion of
the stresses, it will be evident that under cer-
taln loa;ding conditions one or other of said
members. will be tensioned, so that the pro-

vision heretofore made adapting such mem-
bers to resist compression only is not ade-

quate. _. -

The construction furthermore is one pro-
viding a large amount of open space be-
tween the top and bottom chord members,

- which space may be utilized as a passage-

. degree of stiffiness imparted to the top chord -
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- way or for the installation of pipes or the

like.
The construction shown in Figure 3 is
particularly desirable because of the high

member by forming the same and also the
underlying webbing 10 of parabolically

curved boards or planks solidly connected.

The webbing 1n this form of the invention
1s practically a part of top chord, being
coextensive with said chord and conforming

‘to the shape thereof.

1,440,895

The vertical tie pieces 6 are of value as
a reinforcement to the top chord, additional
to their function of tying the top and bottom
chords together, this being particularly true
of the construction shown in Figure 3. In
said construction, if the webbing 10 be re-
garded as a portion of the top chord, then
sald chord may be imagined as dissected 1nto

an upper top chord portion and lower main

brace portions with panel or loading points
at the vertical ties. The portions of the
webbing functioning as the main braces
may substantially correspond in location to
the main braces 38 of Figures 1 and 2. 1t is
preferred to strengthen said portions by
members 14 secured oppositely to the web-
bing 10 and extended from substantially the
center of the top chord to the intersections
thereof with the bottom chord. By building
the top chord and its underlying bracing as
a substantially solid body as disclosed 1n
Figure 8, a high resistance to fire is secured.

It will be noted that the main framing

members (1, 2, 3 and 6) are variously formed
and arranged in the several disclosed forms
of the invention. Thus in Figures 1, 5, 6
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and 7 the members 1, 2 and 3 are each built

up of planks having a width equal to the

full width of said members and the members

6 are metal bars arranged 1n pairs embracing
the members 1, 2 and 3. As shown 1n Fig-
ures 2 and 8 to 12 the members 1 and 3 are
each formed in two sections, spaced longi-
tudinally of the truss, and the ties 6 are
formed of wood and are engaged between
sald sections, the members 9 and 9* being
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likewise engaged between said sections. The :

bottom chord in this construction 1s built up
of planks abutting vertically, their stiffness

being’ thus utilized to the best advantage 1n.

resisting vertical deflection. .

As shown in Figures 3 and 13 to 16, a
solid piece of timber is used for the bottom
chord, while the top chord is formed of al-
ternating planks having the full width of
said ehord and horizontally spaced planks
between which are formed air spaces 15 ex-
tending the full length of said chord. Said
air spaces insure dryness and make provi-
sion for expansion responsive to temperature
changes.. The planks forming the upper
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chord member may be bolted together at -

tervals as indicated at 16 in Figure 3.
Splice plates 17 are employed in Figure 3
at substantially the center of the bottom
chord embracing and rigidly connecting
abutting timbers jointly forming said chord.

It is to be noted that the construction
shown in Figure 3 abuts the ends of the
parabolic webbing timbers 10 upon the top
of the bottom chord, and provides a rigid
connection between the end portions of said

webbing members and bottom chord, so that
the resulting plane of horizontal shear in the

bottom chord 1s comparatively long, afiord-
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ing ample area for connecting said top and
bottom chords. '
“ hat 1 claim as my invention is:
1. A roof truss, comprising an arched top

chord, a bottom chord providing a tie be-

tween the extremities of said top chord, a
brace member extending from the center
portion of said top chord to an end portion
thereotf, said top chord being built up of

flat timbers r1g1dly connected, and said brace

member being rigid and resistant to either
compression or tensile stresses, and a series
of vertical tie members e\tendmfr alter-
nately from the top-chord to said brace mem-
ber and from the top chord to the bottom
chord, said tie members being proportion-
ately wide and stiff at their points of con-
nection to said chords and being propor-
tioned to resist all secondary stresses in the
truss. -

2. A roof truss, comprising an arched top
chord and a bottom chord, forming a tie be-
tween the extremities of said top chord and
brace member extending from the center
portion of the top chord to an end portion
thereof and a solid filling arranged between
the top chord and said brace member formed
of ﬂ‘lt pleces of timber bent in parallel para-
bolic curves and reinforcing means consist-
ing of timbers extending
brace member and r1g1dly secured to the top
chord and closely adjacent to the said timber
filling and vertical reinforcing members con-

neetmn' the top chord, said solid filling and

said brace member.
3. A roof truss, comprising an arched topj,

chord member, a bottom chord forming a

tie between the extremities of the top chord,

a brace member extending from the center
portion of the top chord to an end portion
thereof, a WEbblIlO' between the top chord

and said brace member built up of flat pieces

of timber bent in parallel curves abutting
upon the top of the bottem chord and r1o~1dly
secured thereto whereby a comparatively
long plane of horizontal shear 1s produced
in said bottom chord.

4. A roof truss, comprising an arched top
chord, a bottom chord formmg a tle between
the extremities of the top chord, and brace
members extended from the center portion
of the top chord to the respective end por-
tions thereof, said top chord having a down-
ward central extension with an opening
formed therein at the crown of the arch vir-

tually producing a hinged joint at said

point.

5. A roof truss, having an arched top
chord and a bottom chord forming a tie be-
tween the extremities of the top chord, and

a brace member extending frem the center

| portmn of said top ehord to an end portion

parallel to said

3

thereof, each of said members being built up
of flat timbers all of subetantlallv the same
width, and tie members arranged in pairs on
the opposed vertical faces of said top chord,
bottom chord and brace members.

0o

6. A roof truss, having an elongated ele-

ment built up of timbers founed with a

series of longitudinal interior air spaces pro-
v ldlnﬁ' for v entilation and air drying.

‘A roof truss havi ing an arched top
chord provided with a downward central ex-
tension formed at the crown of the arch with
an opening virtually producing a hinged

Joind,

8. A ruof truss comprising an arched top
chord, a boettom chord forming a tie between
the extremities of the top chord, brace mem-
bers extended from the central portion of
the top chord to the respective end portions
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therecot. a series of vertical tie members con-

necting said top and bottom chords, and an

intermediate series of vertical connectlons |

between the top chord and brace members.
9. A roof truss comprising an arched top
chord and a bottom chord forming a tie

conhection between the extremities of said -

top chord, a solid webbing arranged beneath
saii top chord and secured thereto, said
webbing having a lesser width than said to P
chord, brace members oppositely secured tn
sald Webbmfr flush with the sides of the top
chord, and tie members’ connecting said top
chmd ‘and brace members.

A roof truss having an arched top
chmd havmg a depending portion forming
with sald .chord a T-shaped cross eectmn

and a pair of opposed brace members rein-

forcing said- depending portion and project-
ing therefrom substantm]ly flush with the
sides of the top chord.

11. A roof truss comprising an arched top
chord, a bottom chord forming a tie member
between the extremities
sald top chord having a depending portion
forming with said top chord a T-shaped
C1 088 seetmn ancd a brace member laterally
carried by said depending portion extending
parallel to a line from the center of the top

bottor. chord.
12. A roof truss (,Olllpl 1sing an arched

chord and a bottom chord formmw a tie con-

nection between the extremities. of said top
(,hor(l a solid webbing arranged beneath and

seeured to said top chord and having a lesser
width than said top chord, brace members

oppes:tely secured to said webbing and tie

members connecting sa1d top dlerd and
bracing members.
In testlmonv wher eof I affix my swnatuw

WALTER M. PRATT.

of the top chord,
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chorl to an intersection thereof with the
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