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- out winding-stair rails.

UNITED STATES

PateEnT OFFIiCE

TRENAS J. PALMER, OF OLEAN;, NEW YORK, ASSIGNOR OF ONE-HALF TO
- LEBIUS A. WRIGHT AND GEORGE A. ROSS, OF SAME PLACE.

COMPASSES FOR LAYING OUT STAIR-CURVES.

SPEGIFICATION _forming part of Letters Patent No. 461,367, dated Octo_ber_l 3, 189 1r._
| . Application filed April 9, 1891, Serial No. 388,271, (No model.) |

1o all whom i may concern:

Be it known that I, IRENAS J. PALMER, a
citizen of the United Statee residing at Olean
in the county of Cattaleuwus and State of
New York, have invented a new and useful
Divider, Of which the following is a,specltlea-
tion. |

My invention relates to compasses ordivid-
ers, and has for its object to construct an in-
strument of this class that will do all that the
ordinary dividers will, and in addition will
readily and accurately describe any of the
conic sections or any section of a paraboloid,
and will give with precision on the lines in
which the surface of a cone, a cylinder, or a
paraboloid intersect any surface whatever,
however rough or uneven it may be, will lay
out the block that is to be worked into any
stalr-rail crookorinto any segment of a wind-
ing-stair rail, will give upon the upper and

under sides of the bloek the lines forthe con-

cave and convex sides and the middle of the
rail, will give the vertical distance which the
segment will reach in the finished rail, and
will give the lines on the block in which the

ends of the segment are to be cut, that they

may fit the adjoining segments. The under-
lying principle of my mventwn 1s that the
distance between the point of- either leg and
the pin or center that hingesthe two legs to-
gether can be changed at will, and that this
change can take place while thedividers are
deserlbmg a curve, thereby determmmﬂ‘ the
curve described.

I attain the above objects and Sueh others

as fairly fall within the scope of the inven-

tion by means of the mechanism illustrated
in the accompanying drawings, the peculiar
construction, combination, and arrangement
of which will be hereinafter fully described,
and the specific points of novelty particularly
pointed out in the claims.

- Referring to the drawings, Kigure 1 isa per-
spective view of my invention, showing the
operation of the device as applied to laying
Kig. 2 18 an eleva-
tion of the opposite side of the invention.
I'ig. 31is a sectional view on -the line & x of

Flg 2. Fig. 4 is a similar view on the line y
so y of Fig. 2. Tig. 5is a similar view on the
line z of Fig. 2.

| one of the hinge-joints.

view on theline v v of Fig.6. Fig. 8is a per-

spective view of an attachment used in 1a,y-_

1ug out winding-stair rails.

blmllm lettere and numerals ef 1efe1enee
designate corresponding parts in the several

views, referring to which, A and B designate

the two legs proper of a pair of d1v1ders -
- Upon the leﬂ' A is mounted a Y-shaped plate

1, having its ends curved to coincide with an
arc of a cirele struck from the center of the

Fig. 7 1s a sectional
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plate and having lugs 2 2 upon one side near

the ends. thereof, through which the leg A"
Thesaid leg A is eylindrical in shape,

passes.
and the openings through the lugs 2 2 corre-

'spond therewith, so that the plate 1 can. slide
longitudinally upon and also be revolved

aboutthe leg A. Collars 3, having set-screws
4, are placed upon the leg A on each side of

/0

the plate 1 and may be ad;j usted and clamped

to prevent the said leg from sliding through
the lugs 2 2, but still allow the luﬂ*s and pla,te
to turn upon the leg A.

~Upon the opposite side of the plate 1 from
the lugs 2 2 are formed raised flanges 5 5, cor-
I'BSpOIldIIlﬂ‘ with the curvature of the ends
thereof and inclined inwardly, as at 6, thus

75

formmﬂ‘ a dovetall recess bhetween: the two -

ﬂenﬂ'ee A circular plate 7, having its edges

30

beveled to cor respond with the inner edn'es of

the flanges 5 5 and a recess Slong enough for
the ﬂenn'e on the narrow end of the plate 1

to pass throuwh cut in its edge, is introduced -

in the dovetd,il recess between the two flanges

by placing one edge in position under the
long flange on the wide end of the plate 1

and passmﬂ'the recess Sover the short flange
at the opposite end of the plate,then turning

the plate 7 so that its bevel edge will pass
under and engage the flange at both ends of
the plate 1. Thus the pla,te 7 can make one
complete revolution in the dovetail recess
upon the plate 1 and have only one point at
which it can be removed ther eflom - There-

cess 8 may be so placed in the edge of the
plate 7 that the two plates can on-ly be sepa-

rated when the legs A and B ave pointing in

danger of the pletee coming apart when the

Fig. 6 is an elevation of | mstrument isin use 151ed11eed to a minimum.

go

95

‘exactly opposite directions, and as this posi-
tion 18 seldom, if ever, used in practice the

100
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The plate 7 furns freely upon the plate 1; but be clamped bV means of a ‘thumb-screw 34,
it 1s held where desired by the bmdmn*-

screws 9 9, which pass through threaded open-

- 1ngs 1In the plate 1 and bmd against the
plate 7.

The leg B is straight and of any uniform

angular 51]&]:)6 or, if eyhnduca& 1t requires a

IO
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gether.

lonn*ltudmal rldn*e or groove to prevent 1t

from turning on 1ts bearmgs

Near opp051te edges of the plate 7 are the |
raised parts 11 11, ‘which are shaped to en- |

gage an angle or f}*wove on the leg B to pre-

vent its turning, but not to' prevent its slid-

ing lengthwise. Omne end of a clamp 12 is

rfastened to the plate7, and the clamp is bent

over the leg B and is pressed down upon the

leg by a thumb-serew 13, which passes through

the end of the said cla,mp and intoa threaded
opening in the plate 7, a shoulder 14 upon

the thumb-serew 13 bearmg upon the top of
the. clamp 12.

one end of it is “for a short distance made Cy-
lindrical to fit a hinge-joint 15, by whleb a
rod C is attached.

~ The rod C is preferably a eylindrical tube, |
one end of which may hold a steel point C’

and the other end a pencil-point ¢. The rod
C is hinged to the leg B in a manner similar

to the way the legs A and B are hinged to-
A cylmdrleal block 18 is perfm ated

at right angles to its axis to fit upon the cy-
lmdrleal end of the leg B, where it is held at
any desired adJmtment by a set-screw 19.
At one end of the cylindrical block 18 is an
annular flange 20, the edge of which is bev-
eled and has a recess 21, thucs COrT eSpondmn'
with the plate 7. A pla,te 22, which is wider
at one end than at the other, has flanges 23

upon one side at the ends thereof, Whieh con-

form to the arc struck from the center of the

plate and are inclined inwardly, as at 24.

Thus the plate 22 corresponds with the plate
1. The parts are put together by hooking
the flange at the wide .end of the plate 22

- over the bevel edge of the flange 20 upon the

50
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block 18 and passing the ﬂanﬂ*e at the narrow
end of the plate 22 through the recess 21 in
the said flange 20. A bmdmﬂ -serew 25,which
passes thmun‘h a threaded opening in the
plate 22 binds upon the flange 20 to hold the
two pieces In any desired pOSItIOH A stud
26 projects from the center of the plate 22
on the side opposite to the flanges 23 and
is perforated at right angles to its axis and
also to the lonwltudmal eente1 of the plate to
receive the rod O which latter passes through
the perforation in the stud and is held at .e.;mv
desired adjustment by a set-screw 27.

In Fig. 8 is shown an attachment D, Whleh
18 to be'used in laying out windin g-smir rails,

~and consists of a thin piece of metal 30,

“ pointed at one end and bent at right annles,

- as at 31, having a straight edge 32 from the
point to the bend and turned over at its wide
-end, as at 33 to ﬁt the rod O to which it may

By tightening the thumb-
screw 13 the leg B is held where desired. The
shape of the leﬂ' B is shown as hexagon, but

rigid.

‘rall.

having a nut 35 upon its threaded end.
| The operation of my invention is as follows:
When the dividers are to be used as ordmar'y

ot

dividers, the collars 3 are placed at each end

of plate 1 to prevent its sliding along the leg

A, and all other parts of the device are made
They are then simply a pair of ordi-

nary dividers.  In the case of the coniec sec-
tions or the sections of a paraboloid the axis

15

of the leg A is the axis of the cone or parabo-

loid, and leg A is placed in a fixed position.

The clamp 12 is slackened sufficiently to per-
mit the leg B to slide lengthwise.

The point
¢ of the rod C will thelefore keep in the sur-

face of a cone as the leg B slides endwise and

revolves about the leg A and will thus trace

upon the surface to be marked an y desired
conic section or will give the lines in which

8o -

the surface of the cone 1111:61 sects any surface

whatever. If the point ¢ of the rod C travels

in a line which does not intersect the axisof -

the leg A, then. it keeps in the surface of a

Q0

paraboloid with results similar to those of -

the cone.
the collars removed, so that the plate 1 may
slide along the leg A the point ¢ will keep in

the Surfaee of a cylmdel with results similar
to those of the cone.

The dividers enable persons not experi-
enced in any of the existing methods to sue-
cessfully lay out winding - Stalr rails. The

following is the process: The leg A, Fi

work bench or platform 37, and is held at

dius of the plan over which the rail is to be
built.

of a pla,ne perpendicular to the platform 37

o, 1,18
supported horizontally, resting in notcﬁes in
the posts 36, which project upwardly from a

The line a’ o’ desceribes the lower edge

If the clamp 12 be tightened and

95

100

sueh a distance above it as will suit the ra-
105

and passes through the axis of the leg A, .

which colncides therembh The block 38,

which is to be laid out for asegment of wmd- |

ing rail, is placed upon the pchtfm m 37 and

S0 se(,ured that 1t will not move while being .

laid out. The face of the block makes the

11O

same angle with the line ¢ athat the segment .

into Whlch 1t 18 to be worked will ma,lz:e with

IIS

a vertical line when placed in the finished

volve about the leg A, but all other parts of
the dividers are made 110‘1d after the point ¢
has been adjusted to. the radius of the cylin-

der that fits, say, the concave side of the rail. -

The plate 1 is free to slide along or re-.

[20

The plate 1 is- now slid along and revolved
about the leg Aj; drawing the point ¢ along

the face of the block thereby describing one
line for the concave 51(16 of the segment.
dividers are now lifted out and chdnned ends
and replaced in the posts without dlsturbmﬂ*

any of the adjustments, when, a similar oper-

The

125

ation will deseribe on the other side of the .

block a corresponding line for the concave °

side of the segment. By a similar opera-

tion the lines for the convex side of the seg-
ment and the middle of the segment are
Let b, 0/, and b6’ be the lme f01 the

fou nd..

1:3‘(:'
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mlddle of the seg ment on the face of the | the chord b b’”/, connecting b b”

block and d d the lIine in which- one end of

- the segment is to be cut off. Letd’ d’ bethe

10O

15

line inwhich the other end is to be cut off
and b 0"’ the point in which the middle line
intersects the lines in which the ends of the
segmentare tobecutoff. Thedistance which
the plate 1 slides along the leg A while the
point ¢ is moved from b to 6"/ is the vertical
distance which the segment will reach in the
finished rail. The line ¢ e on the face of the
block is perpendicular to the axis of the leg
A. A plane containing this line and perpen-
dicular to the face of the block is the plane
in which the ends of the segments are usually
cuf if the block was to be cut at this place.
We will now place the point ¢ upon the block

- at the point 0’ and adjust the attachment

20
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. bo

“true for any other point on the

- segment.

D (shown in Fig. 8) until the edge 32 coin-
cides with the said plane and twhten the.

thumb-serew 34 to hold the attachment D se-
cure. Now as a line and a point not in the
line determine a plane, the edge 32 and the
point ¢ determine the plane in whiceh the
block should be cut. if cut on the line ¢ e.
The adjustment being true for this place is
segment if
the point ¢ rests upon the middle line of the
Hence to get lines in which the
ends of the segment should be cut, that they
may fit the adjoining segments, it is only nec-

essary to adjust the attachment D to the |

proper place on the line ¢ ¢, then place the

point ¢ upon the middle line in the point

where the Dblock is-to be cut off and trace
upon the block, the plane touching the edge
32 and passing throu*?rh the point e¢. If the
block to be worked into a segment of wind-
ing rail has rough snrfaees-——-sueh as those on
unhewn stone, a limb, or a root—the method
described will lay out the lines for the con-
cave and convex sides of the segmentand for
the middle of the segment. The adjustment
of the attachment D can be cotten from a
true block, which may tempmarily take the
placeot the block beinglaid out, and astraight
line from b to 0"’ should make the same an-
ole with the line @ a that the face of the
bloek 38 does. It has been said that this an-
ole should be the same that the segment in
the finished rail makes with a vertical line.
The winding-stair rail is of double curvature,
and it is not easy to determine what angle a
lineof doublecurvature makeswith astraight
line. There is no difficulty, however, in de-
termining with these dividers .what angle a
straight line from b to b’ should make “with
the lme a ¢ In the plan over which the fin-
ished rail is to be placed let achord be drawn
connecting two points in the curve horizon-
tally projected by the middleline of the rail

and let the quantity of rail which covers the
said curve between the said points reach a |

known vertical distance.

Let this distance
be, say, twenty inches, and let the maximum
dlstanee between said chord and said curve

be, say, three inches.

b b’ is parallel to platform 37, and its maxi-
mum distance from the curve b b’ b’ 1s b’ to
b""’, which equals threée inches. Hence the

‘block 33 must be adjusted till plate 1 slides

twenty inches along the leg A, while ¢ goes
from b to b”’. The point ¢ 1S nearest the
platform 37 at &’.
three inches farther from the platform 37
than when at b’.

ing the distance between point ¢ and
form 37 and the distance WhlGh the plate 1
slides on the'leg A.

When cis at bor b, it is:

Hence the adjustment of
the block 38 can be determined by measur-.
plat-
30

The chord

75

Having thus descl ibed my 1nvent1on what

I claim, and deswe to secure by Letterq Pat-

ent, 18—

1. In a pair of dividers, the combination of
the two legs with two pl&teb pivoted together

which the lens aremounted and through which
they are free to slide, sub%tanttally
scribed, for the purpose specified.

the two legs with two plates pivoted together,

and bearings upon the sides of the pla,tes in .

as de- |

| 90
2. Ina pair of dividers, the combination of

bearings upon the sides of the platesin  which

the len's are mounted and through which they

are ftee to slide, and means for locking the

plates together and also for locking the legs
to the plates substantially as de%eubed and
for the purpose specified.

95

3. In a pair of dividers, the combination of .

a plate 1, flanges upon the ends of the said
plate, a plate 7 engaging the flanges of the
plate 1 and free. to rotate theteup{m means
for lockmn* the two plates together, bearings
upon the sides of the pldtes legs A and B
mounted in and free to slide. thlouwh the said
bearings, and means for locking the legs in
the bearmn's substantially as deseubed for
the purpose SI)eelﬁed

100

103

4. In a pair of dividers, the combmatlon of _F

a leg A, a plate 1, beaunn's 2 upon the said

plate in which the said leﬂ A is mounted and
free to slide and rotate, eollmq 5, mounted

loosely upon the leg, means for locklnn‘ the

sliding through the bearings, and a plate 7,

110

~collars upon the len' to prevent the len* from -

115

pwoted upon ‘the plate 1, t0 which the leg B |

18 secured, substantially as desecribed.

5. In a pair of dividers, the combination of .

a leg A, a plate 1, Demmﬂs ‘upon the said
plate in which the said Ien* A is mounted and

free to slide and rotate, collms 3, mounted

loosely upon the leg, means for loekmn‘ the
collars upon the leg to prevent the leg fmm
slidieg through the bearings ﬂa,nn*es upon
the ends of the plate 1, a cucula,r plate 7, hav-
ing its edges beveled to engage the ﬂanﬂ'es of

I5, secured to the plate 7, and means for lock—

ing the two plates tog ether when deswed sub-
stantlally as descubed S

120
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the plate 1 to hold the two plates tonether- ..
‘and allow them to turn upon each other aleg

I30

0. In a pair of dividers, the eombmatlon of _-ﬁ

| & leg B,one end of which is cylindrical, a per-

Now on block 38draw | forated block upon the cylmdrlcal end of the




 leg B, an annular flange upon the said block, |

5

IO

: leg B,a plate pivoted to thesaid block, a per-

- 20

a plate 22, having flanges at each end to en-
gage the ﬂanﬂe of the bloek: and hold the two
pa,lts towether a perforated lug 26 upon the
sald pl&te a rod C,extending through the said
lug, said rod havmg pmnts at its endq and

- means for locking the two parts ton'ethel and
~also for loekmn* the leg B and the rod C to

their 1espect1ve parta substantlally as de-

scribed. -
7. In a pair of dividers, the combination of

a leg B,one end of which is eylindrical, a per-

forated block upon the cylindrical end of the

forated Iug upon the said plate,a rod C, hav-
ing pomts at its ends extending tthOh the

said lug, and means for locking the pla,t{., and

block together and also for lockmw the leg B
and: rod O to their respective parts, qubstfm-
tially as described. -

8. In a pair of leldel‘S the LOlIlelELtIOIl of-

a leg B, one end of which iseylindrical, a per-

| forated block upon the ecylindrical end of the

leg' B, a plate pivoted to thesaid block, a per-

-fomted lug upon the said plate, a rod C hav-

ing pomt% at its ends extending tthUU‘h the
said lug, means forlocking the plate and block

1

[
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together a,nd d,lso for locking the leg B and

vod C to their respective pmts, an atta,chment

consisting of a strip having a straight ettge,
and means for clamping the said strip to the

' rod C in the proper position, substantially as

desecribed, for the purpose set forth.
9. In a pair of dividers, the combination of
a leg B3, a perforated block 18, mounted upon

thereto, a plate 22, pivoted upon the block 13,
a rod b having points at its ends a,d;]ustablv
seemed to the said plate, a plate 7, bearings
upon the said plate through which ‘the leg B
is. arranged to slide, a clamp upon the said
plate 7 to hold the leﬂ' B at any desired ad-

justment, a plate 1, pwoted to the plate 7, a

leg A, adjustably secured to the plate 1, and

means for locking the several parts 11#1dly |
together, substantmlly as described, for the

purpose Speelﬁed

30

35

' one end of the said leg and ad} nstably secured

0

In testimony that 1 claim the foregoing as

my own [ have hereto affixed my signature in

‘presence of two witnesses.

IRENAS J. PALMER

- Witnesses:
WILLIAM V. SMITH,
GEORGE A. ROSS.
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