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To all whom it may concerw:

Be it known that I, CHARLES A. SMITH, a
subject of the Dmperor of Germany, residing
at Central Falls, in the county of Providence
and State of Rhode Island, have invented new
and useful Impr ovements in T-Squares, of
which the following 1s a specification.

My invention relates o improvements in
draftsmen’s T -squares in which the blade
swivels on the head and 1s secured to the same
by means of two elempbj and the objects of
irst, to provide a du-
rable and reliable T-square; second, to com-
bine lightness with strength in a- 11101161 degree
than has heretofore bee:ﬂ obtamed thlrd to
provide a combination of parts by means of
which the T-square blade may be readily and
conveniently adjusted to any desired angle
relative to the head, and by means of which

said blade may be as readily and as conven-

~iently returned to its original square or zero
position; fourth, to dlspense with one of the

double heads ueuel]y employed on swiveling
T-squares; fifth, to provide a T-square in
which no pert of the head shall project above
the surface of the drawing-board while 1n use,

this being unavoidable in the double-headed

T-square now in the market; sixth, to provide
a combination of parts by means of which
the frictional resistance
head firmly in place when set to any angle
may be applied at some distance from the
swiveling center, instead of being applied at
said eentel as has been the unsatlsfaetmy
practice heretofore; and, seventh, to provide a
T-square in which the blade may be quickly
and conveniently replaced by a shorter or
longer one, according to the pleasure of the
drattsman. I attain these objects by the
mechanism 1ilustrated in the accompanying
drawings, in which— |
Figure 1'is a plan or top view of the T-
square complete, with the blade shown broken
off to economize space; Hig. 2,asection through
the line A. B, Fig. 1; Fig. 3, a section through
the line C D, Fig.

8 are detailed views, which will be fully ex-
plained in the sequel.

Similarlettersrefer tosimilar parts throueh
eut the several views.

111 Figs. 1, 2, and 3, E is the head of the T

the zero position, (at

which holds the

1; and Figs, 4, 5, 6, 7, and |

‘square, and. is made of sheet metal, preterably

of sheet-steel. Theshaping is done ona punch-
ing-machine provided with properly-formed
dies. A flange, I, is turned downward at
right angles with 1te general top surface, to
form a stralc-ht edge or surface to be ﬂmded

L 1n 1ts use eleng the straight edge of the draw-

ing -board. The blade & 1s made of sheet
metal, preferably of sheet-steel, having flanges
H H turned on each edge at right angles with
1ts upper suriace, thus giving it the general
form of a ‘‘channel-bar.”” This form will ad-
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mitof the blade being made verylight, and still

be amply stiff, which is very desirable. The
blade G is nicely fitted over the upper clamp,
I, which lies on the upper surface of the head.
To the lower surface of the head is applied
the lower clamp, J. To this clamp J 1s fast-
ened a pin, K, which passes through a hole in
the head I, and into a hole in the upper clamp,
I, thus forming a swivel joint or pivot about
which the head E turns. The blade G, the
upper clamp, I, the head I, and the 1ower
clamp, J, are all secured and fastened together
by the serew L, provided with a thumb-nut, IVL
For the purpose of locking the head D
ir1ght “mele‘s with the
blade,) a lateh, N, is premded which rests
upon the uppel surface of the lower clamp, J,
and extends upward into and fits a groove,O,1n
the bottom:  of the upper elemp,* I, in whieh
oroove O said lateh N is free to slide in the
direction toward the pivob-pin K. . A per-
spective view of this latch 18 shown in Fig. 5
enlarged and inverted.

At K, Fig. 5, is shown a portion of the head
I, into which is cut a notch, P, with slightly-
beveled sides.
lateh N fits the notch P inthe head E, and the
straight portion R fits the groove O in the up-
per elamp, L. |

S is a hole to leeewe a push pin or screw,
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The bevéled portion ¢ of the

90

T, Figs. 2 and 3, which passes through an '

elongated hole, U, in the lower elemp;J . The

05

latch N is held in the notch P by means of a

wire spring, V, (shown in an enlarged per-
spective view in Fig. 6,) having its ends W
turned downward and passing through holes in
thelower clamp,dJ,as shown at W, Fig. 3. The

100

circular portion X is placed against the con- ..

| .cave end Y of thelatch N.




To facilitate adJqumﬂ' the blade G exactly l

at right angles with the edge F' F of the head

- B,the upper clamp, I, is eenetrueted as shown

18 shown at «.

in Fig. 4, which is a bottom view of the same.
Near each edge of said clamp are holes drilled
10ng1bud1nelly to receive screws, one of which
One screw is shown In POosi-

tion at 6. The metal between the transverse

~holes ¢ d and ¢ f is tapped to receive the ends

- 10

I5

of the screws a and d. Through the longi-
tudinal screw-holes slits are eut as shown et )
and A, extending from the end of the elamp to
the holes ¢ and e.

¢ 18 the hole for the piv ot -pin K, 7 the hole
for the clamp-serew L, and O the groove for
the latch N, as plemously e*{pl"uned

- The use of the screws ¢ and 6 in adjusting
the blade G at right angles with the edge I I‘
of the head B is 1llustmted m Wigs. 7 and 8,

‘which are horizontal sections, the euttmg

plane passing throughthe middle of the clamp

1L and parallel to the surface of the head I, ex-
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posing the adjusting-screwsa and b to view.
In manufacturing these T-squares it would
be very difficult and expensive to make there-
lation of all the parts such that the blade G
would lie exactly at right angles with the edge
B I after the parts were essembled Inany lot of

‘squares manufactured some would vary more

than others. This defect, which is the result
of bad workmanship, is 111ustlated in Fig. 7,

where the dotted lme w 1s at right angles Wlth

K B, and v 1s the center line of the blade G.
When the workmanship is perfect, the line v
should coincide with the line w. In practice

- the line » will ordinarily vary from the line w
1rom zero to one-eighth of a degree, (3°). This

 defectisver y quickly corrected by means of the

10

serews ¢ and b, as follows: Suppose we have a
T-square whose center line v varies from the
true position, as shown in Ifig. 7. We simply
loosen the screw ¢ and ti o*hten thescrewd. By
so doing the outer strlp, n, of the clamp I is

- forced atwirom the central portion of the clamp

45

. drawn nealer to the center I,
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by thetaperscrew(d)head being drawnbetween
the same and acting as a wedge. -This throws
the flange H of the blede farther from the cen-
ter K at u, and the opposite flange H at ¢ is
the screw «
having been previously loosened to release the
wedging action of its head. The metal at p
and ¢ 18 sufficiently reduced to allow the outer
strips, m andn,to spring freely at those points.

Thé central portion of the clamp I is firmly
fixed in reference to thehead It by the pivot-

pin K and the latch N. While the blade is
- being shifted at the points ¢ % in relation to
the center line w, it remains substantially sta-

tionary in relation to sald center line at the
points rand s; hence the effect is the same as
though the blade were revolved about a cen-
terinthe neighborhood of N. After the blade
has been thus revolved so its center line » co-

ineides with the “square’’ linew, thescrew a is
tightened up so that the outer SUrips, m n

- and the heads of the screws ¢ b in comblm

|
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tion with the central portion of the clamp,
form close metallic connection and fill up the
space between the the flanges H H of the
blade. After the ad]ustment has thus been

made the relation of the parts will be as shown -

in Fig. 8. 'This adjustment must not be con-

founded with the adjustment or setting of the

blade to any angle deseribed in the para-
graph relating to the ‘‘operation’’ of the T-
square. The screws ¢ and b are introduced

‘solely for the purpose of correcting inaccura-

cies in the manufacture of the different parts.
The circular part of the head I has an arc
graduated in the usual way, with the divisions
one degree, or less, apart, as may be desired.

The beveled end Z of the upper clamp, I, may -

also be provided with a vernier to read £0 any
fraction of a degree desired. The one shown
m Fig. 1 is designed to read to querter-de-
grees.

‘LF'wo or more blades, all dlff'ermﬂ* in length
only, may be fitted to one head. This will
save the draftsman the expense of having
more than one T-square, to adapt the same
alike to large and small work, since the blade

can be replaced at any time by one of a suit-

able length by Slmply removing the clamp-
screw L.
- The operation of my T-square is as follows:

l'lﬁ. =y

e
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The normal position of the blade is at right

angles with the edge I If of the head, asshown
To set the blade ( to any other

1 Flg'. 1.
angle than ninety degrees with the edge F F,
16 will be simply necessary toloosen the thumb-
nut M a littie, to release the friction between
the clamps J and I and the head E. Then a
little pressure from the forefinger on the push-
screw T in the direction of the pivot K will

release the lateh N, after which the head E

will be free to turn and the latch N may slide
along the inner circular edge of the head.
After it is set to its desired position, it will
be held i1n place by the {riction of the clamps
J and I, after tightening the thumb-nut M.
In returning the head to the zero position the

lateh N will slide along the inner circular edge.

until 1t arrives at the notch P, into which it
18 then forced by thespring V, thuslocking the
head initsexact original position. In the grad-
uated cirele on the head B the dwlsmns are
one degree apart,and the vernier is graduated
to read to quarter-degrees, the divisions being
three and three- quarters (3%) degrees apart.

The vernier is made double for convenience—

100

QOR'

110

115

120

that is, there is really an independent scale

and vernier oneach side of the zero-line. The
vernieris of the class known as ‘‘ direet’’—i.e.,

the numbers on the vernier ascend in the same
direction asthose onthecircle. Inthepresent
case the numbers on the circle denote degrees
and those on the vernier quarfer-degrees;
hence, to set the blade to an angle of ten and
one- que1te1 (10%) degrees, Webllng the zero-
mark of the vernier between the tenth and
eleventh degree-marks on the circle and the
mark ‘‘177 on the vernier to coincide with a

13G
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mark on the circle. If the fraction be three- | clamp, J, a head, E, and an upper clamp, I, 10
quarters, then the mark ‘“3’’ on the vernier prowded with alatch N, and fitted to a blade,
should coincide with a mark on the circle,&e. | G, all secured by a serew, L, substantially as |
o As graduated circles and verniers have been set forth. - _ - -
' 5 made and used prior to my invention, I do - OHARLES A. SMITH.
~not claim this as a part of the same; but | Witnesses: o |
What I do claim as new, and deswe to se- CHARLES H. BARRETT,
cure by Letters Patent, is— ARTHUR BOOTHBY,

The combmatmn in a T-square, of a lower
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