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UNITED STATES

PATENT OFFICE.

I‘REDERICK H. DE TRAY OF QUIN OY ILLINOIS ASSIGNOR OF ONE HALF TO
OHARLES U. COLBURN OF SAME PLACE.

_ DIVI_%D_ERS-.

SPECIFICALTION formmg part of Letters Patent No 598 911, dated Februa,ry 15 1898

Application ﬁled August D, 1897.

“Serial No, 647,211 (No model.)

To all whom it may concern:

Beitknown that I, FREDERICK . DE TRAY,
a citizen of the United States, residing at
(Quiney, in the county of Adams and State of
Illinois, have invented a new and useful Di-

viders, of which the following is a spemﬁca--
| by the dotted line 3 3 of Fig. 1.

tion. .

My invention relates to improvements in
dividers for use by architects, draftsmen, sur-
veyors, c¢ivil engineers, professms of mathe-
maties, and meehamcs for demonstrating
mathematical problems. My dividersare pro-

vided with geometrical scales and the ele- |

ments of the dividers are so constructed and
arranged for service as to be used in a man-
ner 130 save the time consumed in figuring out
mathematical problems, thus effectin g econo-
my in time, material, and expense.

One object of my invention is to provide a
simple and compact construction of parts in
which long and short arms are employed in
such a way as to enable the points of the short

arms to disclose the decimal part of a foot,
while the long arm shows one foot or any

multiple thereof.
A further object of m} invention is to se-

cure a nicety of adjustment in the several

elements of the dividers and toprovide means
for retaining in the adjusted positions each
and all of the elements which compmse the
dividers.

With these ends in view my 1nvent10n COon- -

sists in a pair of quadrant-shaped plate-like

members provided on their segmental edges
with a geometrical scale, a pair of long arms

connected to said members, a pair of extensi-

bleshortarmsadjustably attached to the mem- -

bers, and a pivotal connection which operates
to connect the long arms to the plate-like

members to pwotally attach the members one
to the other and to hold the extensible short |

arms in proper relation to the plate members
and the long arms; and the invention fur-
ther consists in the means for adjusting the
several elements of the dividers and in the

- novel construetion and combinations of parts,

50

‘which will l)e hereinafter fully descrlbed and

claimed.
To enable others to understand my inven-

tion, I have illustrated the preferred embodi- |

| ment thereof in the acecompanying drawings,

forming a part hereof, and in which—

Figure 1 is a plan view of my dividers with
the elements closed. Fig. 2 is a view with
the parts spread open. Fig. 3 is alongitudi-
nal sectional elevation on the plane indicated
Iig. 4 is a
perspective view of one half of the 1mplement
and Iig. 5 18 a pelspeetwe view of the other
half of the same. IKig. 6 1s an edge view of
the quadrant: members - Fig. 71san enlarged
detaill section on line 7 7 of Fig. 2.

note corresponding parts in all the figures of
the drawings, referring -to which—
AB desw‘nate two members of the dividers,

'O D the pair of long arms, and E F the short
| arms, which, with theu' several adjusting and
holdmﬂ' contrwances, I will now proceed to

deserlbe 1n detail.
The members A B are made in the form of

quadrant-shaped plates of corresponding size

55

6c.

Like letters and numerals of reference de- -

70

and flanged at their curved edges and at the

angle formed by the converging straicght side
edﬂ‘es so as to ride one upon the other when

adJLlstlnﬂ* the instrument to open or close

the plate-like members, said members when
closed registering exaetly one with the other.

On the segmental flanged edges a of the quad-
ra,nt-sha,ped members is prowded the geo-
metrical scale b, (shown by Fig. 6 of the drav-
ings, ) and at the center of the _segment&l edge
of each quadrant member there is provided
on the face of the member an indicator point
or line &', with which is adapted to coincide
a prong or spur 0® on the proper long arm de-

voted to each plate, sothat the user may read-
ily determine when the long arm is adjusted

to a position at the exact eentel of the qua,d-

rant member.
The long arm C is devoted to and adJ ust-

‘ably connected with the quadrant member B,
while the other long arm D is in like mannm

75
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adjustably connected to the member A. The

connection between the long arms and their
respective quadrant members is of such na-
ture that the arms will move with their mem-

| bers, but at the same time the arms may be

adjusted to a limited extent on the members.

Thisadjustable connectionissecured by mak- 100
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ing a segmental slot f in each quadrant mem- |

ber near the curved edge thereof and by a

- short bolt I, which fits in the slot and has its
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threaded shank extended through the arm,

the upper and outer extremity of said bolt

having a thumb-nut f’, by which the bolt
may be tightened to make the arm fast with
the quadrant-plate. '

The two quadrant-plates A B and the Iong'

arms C D of the dividers are pivotally con-
nected together by a single bolt I, which 1s

common to all of said parts and to the short

arms E I of the dividers. Said pivotal bolt I
passes through openings in the heels of the
quadrant-plates, through slots provided in
the short arms E F, and through holes ¢,
formed in enlarged ends of thelong arms C D,
the extremities of said bolt H being provided
with the tightening-nuts. IKach long arm

CDismadeof anumberofsections, (indicated |

at 1, 2, and 3,) two of which sections, 2 and 3,
are rigidly joined together in a suitable way,
the section 3, at the outer extremity of thelong
arm, being pointed, as usual. T'he section 1,
at the pivoted end of the arm, is provided at
an intermediate point of its length with the
voke 4, forming the opening or slot 9, and said
section 1 is adjustably connected to the sec-
tion 2 in a manner to compensate for wear on

the points of the section and to enable both

arms of the dividers to be keptof equal length.
This adjustable connection between the sec-
tions 1 and 2 of the long arm is effected, pret-

erably, by means of a screw-joint, in the pre-

ferred embodiment of which I make a screw-
threaded tenon 6 on one section and provide
a female-threaded socket on the adjacent end
of the other section, whereby the tenon may
be screwed into the socket to connect the
parts rigidly together. | |
It will be seen that the quadrant members
with the long arms adjustably and rigidly
connected thereto may be opened or closed
with the bolt H as a center and that in open-
ing or closing the quadrant members the long
arms move therewith and partake of the ad-
justment of such members. At the same
time the long arms may be adjusted to a lim-
ited extent without affecting the quadrant
members, because the short bolts ' may be
loosened to permit the long arms to be ad-
justed on the bolt II within the limits of the
segmental slots 7. To hold the quadrant
members and the long arms in their adjusted
positions I provide a setting-bar I, which 1s
combined with said plates and constructed in
a novel manner to secure nicety of adjust-
ment. Thissetting-barlisarranged between
the quadrant members and fitted in slots or
openings provided 1in the straight radial
edges, which slots or openings are formed be-
tween the plates by the abutting flanges at
the heels and curved edges of said quadrant
members. Thesetting-barisprovided in one
edge with a series of spaced notches ¢, and
the free end of the setting-bar passesthrough

the legs of the keeper.

quadrant member A near one of the side
edges thereof, said notched edge of the set-
ting-bar being adapted to engage with one of
The setting-bar is
constructed at one end to provide a sleeve or
lug 7', in which is formed an interiorly-thread-
ed socket or hole through which passes an
adjusting-screw I, which forms a part of the
setting-bar, and by means of which the said
bar may be lengthened or shortened, as re-
quired. This adjusting-screw I has a head
7*, by which the screw may be conveniently
rotated, and in a collar of this head of the
screw is formed an annular groove 3, that fits
in a smooth lug on a bracket-shaped plate J,
the latter being arranged on the innerside of
the quadrant member B and fastened thereto
by means of a screw 7', which passes through
said member B and works in a threaded hole
in the bracket-plate J. It will be seen that
the setting -bar lies between the quadrant
members and that it has one end connected
to one member A by having its notched edge
fit in the keeper I', while the other end of the
setting-bar is attached to the other quadrant
member B by having its adjusting -screw
working loosely in the bracket J, attached to
the member 3. The head of the screw 1s ex-
posed at one edge of the quadrant members,
while the notched end of the setting-bar pro-
trudes from the other edge of said members,
so that the notched end of the sefting-bar 18
accessible to the operator, who can readily
adjust said setting-bar to free it from the
keeper when it is desired to open the dividers
by spreading the quadrant-plates and the
long arms. To cause the setting-bar fo en-
gage with the keeper and to maintain the ele-
ments of the dividers in their adjusted posi-
tions, the setting-bar is normally pressed into
engagement with its keeper by means of a
pressure-spring J', one end of which is fas-
tened to the quadrant member A and the
other end of which is engaged with the set-
ting-bar in a manner to press the nofched
edge of said bar into engagement with the
keeper. | |

The short arms E I of the dividers consist
of elongated plates having pointed extremi-
ties, as at f2, and provided with longitudinal
slots 3. The quadrant plate or member A at
its heel is provided with a fixed guide m, in
which is slidably fitted the short arm E, so
that it may have a reciprocating play in the
quadrant plate or member A and thus be ex-
tended orretracted therein. The other mem-
ber or plate B is similarly provided with a
guide m/', in which is slidably fitted the plate

“or shank of the otherarm ¥, which likewise
may be extended or retracted, as required.

The short arms E K of the dividers are thus
connected with the respective plates or mem-
bers A Bin a manner to partake of the swing-
ing adjustment of the members or plates A B
on the pivotal bolt H, and at the same time
theseshortarmsmay be projected or retracted

“a loop or keeper I’, which is attached to the | to or from the plates or members A B, as de-
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- sired, the said short arms E T being arranged
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centmlly on the plates or membels to bmnw
their slots f°into position for the pivotal bolt
H to pass through said slots.. To provide for
the convenient a,dj ustment of the short arms
in lines radial to the pivotal bolt H, I have
provided the adjusting-screws N N’, which
have their headed ends n loosely journaled in
the flanged edges a of the quadrant members
A B, and which screws work in threaded open-
ings provided in the inner closed ends 7' of
the slotted arms E F. The heads of the ad-

justing-screws are thus exposed outside of the -

quadrant plates or members and ready access
1s permitted thereto by forming the long arms
with the yokes that provide openings through
which the finger and thumb may easily be
passed to grasp and adjust the screws. _
extent of adjustment of the extensible short
arms E F is accurately indicated on the quad-

~ rantplates or members by means of the scales

o and the pointers O, the latter being attached
to and movable with the short arms. The
scales o are inscribed on plates o', which are
fastened tothe quadrant-plates A B by screws
or other suitable contrivances, and these
plates are arranged alongside of the straight
slofs 0° provided in said plates or members
A B, through which slots pass the indicators
orpointers O. Kach pointer consists of a bent
arm or plate having a pointed extremity ar-
ranged to move across the face of the 'scale-
plate, and the heel of the pointer-arm is bent

to abut against the short arm, to which it is |

attached by a serew or in any other suitable
way. The pointeristhusadaptedtoindicate
on the scale the adjustment of the short arm,
because the pointer moves with said arm, and
by employing the screws and the scales the
userisable to accur atelyad] ust the 31101 t arms
of the dividers. |

In using the instrument the setting-bar is
disengaged from its keeper, and the plates
or members A B, with the long and short
arms attached thereto, are opened or spread

to the required distance, after which the set-

50

ting-bar 1s released to permit its spring to
force one of the notches in engagement with

the keeper, thus locking the dividersin their

adjusted position. Accuracy of adjustment,
however, is obtainable by manipulating the

screw forming part of the setting-bar, thus

- providing for opening or closing the arms

60

more or less, as may be required, after the
setting-bar shall have been engaged with its
keeper The short arms E F of the dividers

may be extended or retracted by adjusting
the serews which control the short arms, and.

the long arms may be adjusted Within the
limits of the slots f by adjusting the bolts.

- It will be seen that the pivotal bolt H af- |
fords a duplex center for the movement of
~the four arms at any angle or line desired.

- While the points of the short arms show the

decimal parts of a foot, the long arms show
one foot or any multlple Of feet or degrees.

The

| My geometrical le’ldeI’S embraces the com-

pass and the square.
The pointed extlemltles of the long and
short arms of my dividers may be mteglal

‘with the arms, or said pointed extremities

may be made sepmate and adjustably fas-

o

70

tened thereto by means of a set-screw, soas

to compensate for wear.

A suitable geometrical scale Q is mseubed
on one face of the plates or members of the
instrument.

75

I am aware that chanﬂes in the form and

proportion of parts and in the details of con-

struction herein shown and described as the

preferred embodiment of my invention may

be made by-a skilled mechanic without de-

parting from the spirit or sacrificing the ad-

80

vantages of my invention, and I therefore re-

serve the right to make such modlﬁea,tlons as

fall within the scope of my invention.

Having thus fully deseribed my invention,

what I claim as new, and desire to secure by '

Letters Patent, is—
1. In dlwdels the combination of quadmnt

members, long arms thereon, and extensible

short arms, substa,ntlally as and for the pur-

poses descubed
2. In dividers, the com-bmatwn of quadrant
members, a pivotal bolt, long arms fitted on

said bolt and attached to s&ud quadrant mem-

bers, and extensible short arms carried by
said quadmnt members and fitted tosaid piv-
otal bolf, as and for the purposes described.
3. In d1v1dels the combination with quad-
rant members, of long arms occupying nor-

' mally-fixed relation to said quadrant mem-

bers and adjustable therewith, and extensi-
ble short arms slidably fitted to said guad-
rant members, substantially as and for the
purposes descrlbed |

4. In dividers, the combination Wlth quad-
rant members, of long arms each occupying

e

95

100

105 -

normally a ﬁx’ed 1elat10n to one of said quad- '

rant members and capable of a limited ad-
justment thereon, and short arms slidably
fitted to said qua,drant members, substan-
tially as and for the purposes described.

5. Individers, the combination of quadrant
members, a pivotal bolt which unites sald
members ad;] ustably together,long arms fitted
on sald pivoted bolt and occupying normally-
fixed relations to said qnadr&nt members;
short arms slidably fitted to the quadmnt
members and to the pivotal bolt tolie in axial
alinement with the long arms, means for in-

LI10

TIR

I20

dicating the lateral adgustment of said quad-

rant members and the arms, and means for
indicating the slidable adjustment of the
short arms, substantially as and for the pur-
pPoses descrlbed

6. In dividers, the combination with piv-
oted quadrant members, and long arms mov-
able therewith, of short arms slidably“ﬁtted
to the respective quadrant members to oc-
cupy normal axial relation to said long arms

| on said members, and adjusting-serews each

12
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mounted on one gquadrant member and oper- .

atively connected with the short arm fitted
thereto, for the purposes deseribed, substan-
tially as set forth.

7. In dividers, the combination of flanged
quadrant members, a pivotal bolt, long and
short arms mounted on the respective quad-
rant members, a setting-bar housed within
said flanged quadrant members, an adjust-
ing-screw connected to one end of the setting-
bar and to one of the quadrant members, and
a keeper attached to the other quadrant mem-
ber and normally engaged with the setting-
bar, substantially as described.

3. The combination of pivoted quadrant
members carrying the arms, a two-part set-
ting-bar having seats in one member thereof
and an adjusting threaded section which 1s
loosely attached to one quadrant member, a
keeper on the other quadrant member engag-
ing with the notched section of said setting-
bar, and a spring to normally hold the set-
ting-bar in engagement with the keeper, as
and for the purposes described.

9. In dividers, the quadrant members pro-
vided with guides, and the short arms slid-
ably fitted in said guides, combined with a
pivotal bolt which passes through the mem-
bers and said short arms, adjustable screws
connected to said short arms, and long arms
carried by the quadrant members, as and for
the purposes described. |

10. Individers, the combination with quad-

rant members having guides, of extensible

short arms slidably fitted in said guides,
pointers movable with said short arms and
traversing scales on the quadrant members to

denote the adjustment of the short arms, ad-

justing-screws connected to said short arms,

40 and long arms carried by said quadrant mem-

bers, as and for the purposes described.

11. Individers,the combination of quadrant
members or plates pivoted together, extensi-
ble short arms carried by said quadrant mem-
bers, and long arms pivoted on the connect-

ing-boltand fastened adjustably tosaid quad-

rant members, as and for the purposes de-

scribed. |
12. In dividers, the quadrant members or

plates provided with the arc -shaped slots,

combined with a pivotal bolt which connects
said members, long arms fitted on said bolt,
the short bolts connected to said slotted quad-
rant members and to the long arms to fasten
the latter adjustably on the members, and ex-
tensible short arms carried by the quadrant
members, as and for the purposes described.
13. Individers,the combination of the quad-
rant plates or members, a pivotal bolt, exten-
sible short arms carried by said plates or mem-
bers, and the long arms pivoted on said bolt
and attached to said plates or members, each
long arm being made in sections which at
points beyond the pivotal bolt and the plates
or members are adjustably connected to-
cgether, as and for the purposes described.
14. A pair of dividers comprising the quad-
rant-shaped platés or members having a scale
on their segmental edges, long arms attached

to said plates, short arms slidably connected

to the plates, a single pivotal bolt which

‘passes through the plates, the long arms, and

the short arms, and a sefting device connected
at its respective ends to said plates or mem-
bers, as and for the purposes described.

In testimony that I claim the foregoing as
my own I have heretoaffixed my signaturein

the presence of two witnesses.
~ F. II. DE TRAY.

Witnesses:
B. AWERKAMP,
THEO. . AWERKAMP.
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