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No. 842,662,

Specification of Letters Patent.

Patented Jan. 29, 1907,

Application filed February 17, 1906, Serial No. 246,107,

To all whom it may concerw:

— Be it known that I, Jusse A. HEYDRICK, &

thizen of the United States, residing at But-
er, in the county of Butler and State of Penn-
sylvania, have invented a new and useful
Drafting Instrument, of which the following
is a specification.

The present invention has particular refer-
ence to mechanism for plotting, producing
drawings, and also reproiucing drawings on
enlarged or reduced scales and other work of
an analogous nature.

Oue of the objects of the invention'is to
provide mechanism for effecting the various
computations and securing the different sta-
tions and positions for architectural, engi-
neering, and mechanical drawings with the
utmost accuracy and expedition, the various
manipulations necessary being easily com-
prehended, readily effective, and involving
no intricate preliminary computations.

Another object is to provide plotting
mechanism and indicating means operating
from a relatively fixed meridian or index, but
wherein said mechanism or means may be
readily adjusted so that the said mechanism
wil properly operate with respect to any
other meri-ian desired, at the same time leav-
ing the indicating meansin its original rela-
tion to be operated in the usual manner, thus
avoiding any difficulties in operating the
mechanism from a different meridian or in-
dex. )

Still anotherobject is to srovide, in connec-
tion with plotting mechan’sm, proportioning
means of a novel nature whereby drawings
may be reproduced accurately on enlarged or
recuced scales. ) .

A further object is to provide novel means
for securing anglesof anysize,including those
containing fractions of seconds, said means

+dispensing with the necessity of a vernier and

the confusing operations thereof.

There are other features also involved
which will appear when the nature of the in-
venion as exemplified in the embodiment
herew:th presented is made clear, and it may
also be stated that various features of the in-
vention .as herein set forth and claimed are
clearly applicable to measuring and comput-
ing mechanisms, as wlll be clearly apparent
to those skilled in the art. :

The form of construction that is at present
considered preferable is illustrated in the ac-

companying drawings and is described in the
following sgecification; but an inspection of
the claims hereto appended will indicate that
the invention is by no means limited to the
structure set forth, but is open to various
changes and modifications.

In the drawings, Figure 1 is a perspective
view of the complete apparatus. Fig. 2is a
top plan view of the movable carriage-sup-
port and carriage located thereon. Fig. 3'is
a view in clevation of the same. Fig. 3*isa
detail sectional view showing one of the ball-
bearing rollers or wheels for the carriage-sup-
port and carriage. TFig. 4is a detail sectional
view on an enlarged scale, showing one of the
connections between the hanger-bracket and
carriage. Iig. 5 is a detail sectional view of
the carriage-adjusting means taken on the
line 5 5 of Fig. 3. Fig. 6 is a sectional view
on the line 6 6 of Fig. 5. Fig. 7 is a view in
elevation, on an enlarged scale, of the limb-
support and indicating means or protractor
therefor. TFig. 8 is a vertical sectional view
through the same. Fig. 9 is a detail sec-
tional view taken at right angles to Fig. 8.
Fig. 10 is a cross-sectional view taken on the
line 10 10 of Fig. 9. TFig. 11 is a detail sec-
tional view through one of the posts of the
adjusting. means, said section being taken
substantially on the line 11 11 of Fig. 10.
Fig. 12 is a similar view taken on the line 12
12 of Fig. 10. Fig. 13 is a plan view of the
second adjusting-lever. Fig. 14 is a similar
view of the seconds-hand and cam coacting
with said lever. Fig. 15 is a plan view of
the limb and proportioning means. . Fig. 16
is an end elevation of the same. Fig. 17 isa
cross-sectional view through said Iimb and
propoitioning means. Fig. 18 is a sectional
view taken on the line 18 18 of Fig. 17. Tig.
19 is a detail sectional view on the line 19 19
of Fig. 15, showing the adjusting and clamp-
ing means for one of the indicators. Fig. 20
is a detail sectional view on the line 20 20 of
Fig. 19. Tig. 21 is a front elevation of the
compass-pen employed in connection with
the structure. Tig. 22 is a sectional view on
the line 22 22 of Fig. 21. TFig. 23 is a top
plan view of the structure shown in Fig. 21.

Similar reference-numerals designate cor-
responding parts in all the figures of the
drawings.

In the embodiment illustrated a suitable
drafting-table 23 is employed, at the corners
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of which are located -upright standards 24,
those at the corresponding ends heing con-
nected by tie-rods 25 and those at the corre-
sponding sides being connected by parallel
overhead tracks or rails 26, preferably
formed of angle or L bars, the tracks being
elevated a sulticient distance to leave an un-
obstructed working space above the table, or,
in other words, permit a draftsman to work
without inconvenience beneath the same and
over the table 23.

A movable overhead carriage-support is

employed consisting of an angular frame 27,
having at its ends ball-bearing wheels 28, that
run upon the upturned flanges of the tracks
26. Secured to the carriage - supporting
frame at one end are depending blocks 29,
located outside the adjacent track and con-
nected by guide-rods 30 and a rack-bar 31,
the latter being located between the former.
A clamp in the form of a boxing 32 is slidably
mounted on the rods 30 and the rack-bar 31
and has a portion 33 slidably receiving the
adjacent track 26. The portion 33 coacts
with a suitable plate 34, adapted to clamp
upon the track, the same being operated by a
secrew 35, projecting from the boxing and
having a knurled head 36. A pinion 37, lo-
cated within the boxing 32, engages the rack-
bar 31, said pinion being carried by a sleeve
38, that is revoluble upon the screw 35 and
has an exposed head 39 arranged contiguous
to the head 36. It will thus be seen that
while the carriage is freely movable upon the
tracks 26 by locking the boxing 32 to one of
said tracks the carriage may be clamped
against free movement and then may be
manually adjusted by turning the head 39,
the latter operating the pinion 37, and thereby
moving the rack through the boxing, and con-
sequently moving the carriage-support.

The frame 27, as its name indicates, con-
stitutes a support for an overhead carriage,
consisting of a frame 40, having ball-bearing
wheels 41 corresponding in structural ar-
rangement to those of the support and run-
ning upon the side rails of the frame 27,
which are also preferably constructed of an-
gle or L bars.
carriage has a movement at right angles to
the path of movement of the carriage-sup-
port. One end of the carriage-frame is pro-
vided with guide-rods 42 and a rack-bar 43.
A boxing 44, similar in all respects with the
boxing 32 of the carriage-support, slidably
receives the rod 42 and rack 43 and contains
the same clamping and adjusting mechanism.
It is believed to be unnecessary to further
describe the same, as it is believed the ar-
rangement will be clear by reference to I'igs.
1 and 2. Thus it will be seen that the car-
riage is capable of being moved in any direc-
tion over the drafting-table 23, as said car-
riage has a movement of its own in one direc-
tion upon the carriage-support 27 and said

It will thus be clear that the.
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“carriage-support has a movement with the

carriage in a transverse direction. TFurther-
more, the overhead structure is important, as
it is thus completely out of the way of the
draftsman using the table.

Suspended from the carriage 40 is a de-
pending non-rotatable supporting-bracket
comprising a tubular periion 45, having an-
gularly-disposed ouistanding webs 45 at its
upper end connected by bars 46 and having
eyes 47 at their outer ends. Through these
eyes are passed vertical adjusting-bolts 48,
which pass through depending sleeves 49,
forming part of the carriage-frame 40, the
bolts having adjusting - nuts 50 threaded
upon their upper ends and resting on the
frame. Thus by adjusting the nuts 50 upon
the bolts 48 the depending supporting-
bracket may be elevated or lowered. Fur-
thermore, 1t will be apparent that this
bracket, while movable in any direction over
the table with the carriage, is non-rotatable,
or, in other words, has a ‘“fixed meridian.”
The depending bracket 45 45 constitutes
the direct supporiing means for a limb, (des-
ignated as a whole by the reference-numeral
51,) that operates over the table 23, and a
protractor, (designated as a whole by the ref-
erence-numeral 52) the latter constituting
means for determining the angles of the
former.

The protractor consists of a circular dial-

ring 53, which, as shown in Figs. 8 and 9, is .

carried by the lower end of a sleeve 54, jour-
naled within the tubular portion 45 of the
depending bracket, said sleeve having at its
lower end a head 55, provided in its upper
face with a ball-race 56, containing balls57,
which balls operate against a cone 58 on the
lower end of the tube portion 45. The upper
end of said tube portion is provided with a
ball-race 59, containing balls 60, against
which bears a cone-nut 61, that is threaded
upon the upper end of the sleeve 54 and is
lecked by a jam-nut 62. It will thus be ap-
parent that the dial 53 is capable of being
freely rotated, as the sleeve 54, carrying it,
can turn without interference in the tube 45,
and the friction is reduced to a minimum by
the ball-bearings. The said protractor-dial
can, however, be adjustably locked to the
tube portion 45, and the means employed for
this purpese may be described as follows:
The lower end of the tube portion 45 has, as
shown in Fig. 9, an integral meridian or in-
dex arm 63, extending on opposite sides of
said tube portion and, as shown in Fig. 10,
extending over the dial-ring 53 and having at
its ends openings 64, exposing therein the di-
ametrically opposite pertions of the ring, the
ends of said arm being provided at the open-
ings with meridian or index lines 65. The
arm 63 is braced at its ends by an idler-plate
66, journaled upon the lower end of the head
55 of the sleeve 54 and extending outwardly
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beneath the dial-ring, being suitably secured
to the ends of the arm 63 by screws 67 or
other suitable devices. Pivoted between
its ends upon the arm 63 at one side of the
tube portion 45 is a seconds adjusting-lever
68, the pivot thereof being shown at 69. The
inner end of this lever is in the form of a
split ring 70, loosely surrounding the tube
portion 45 and receiving the cam 71 of a sec-
onds adjusting-hand 72, the latter being also
journaled upon the lower portion of the tube
45 within the ring 70.  The hand 72 projects
outwardly over the protractor-ring 53, being
provided with an opening 73, movable over
the scale on said ring and having an indicat-
ing-line 74 coacting therewith. A suitable
handle-knob 75, carried by the hand 72, af-
fords convenient means for actuating the
same. Thus it will be seen that by swinging
the hand 72 in one direction or the other the
cam carried thereby will swing the lever 68
upon the meridian-arm 63. Slidably mount-
ed on the adjusting-lever 68 and movable to-
ward and from its axis 69 is a supporting-
block 76, adapted to be secured at any point

~along said lever by means of screws 77,

threaded through the block and engaging the
same and being adjusted by a screw 78, one
end of which is journaled in an ear 79, carried
by the block, the other end being threaded
into an ear 80, carried by the lever 68. The
block 76 carries a threaded bearing peculiarly
consiructed andshownin detailin Fig. 12. An
upstanding socketed stud 81 is carried by the
bleck 76 and is interiorly threaded. In the
same is arranged a nut comprising sections
82, having, respectively, upstanding and de-
pending projections 83, one of which is re-
ceived 1n a socket formed within the stud,
the other being formed in a plug 84, threaded
into the upper end of said stud, and thus
clamping the sections of the nut together.
Said nut is thus capable of turning on an up-
right axis and has threaded into the same an
adjusting-serew 85, passing through suitable
openings in the stud 81. This screw 85 is

also journaled in another socketed stud 86 in.

a manner similar to that shown in Fig. 12 and
illustrated in Fig. 11, the said screw being

provided with a suitable knurled head 87.

The socketed stud 86 is carried by an arm 88,
loosely journaled upon the head 55 of the
protractor-carrying sleeve 54. The arm car-
ries a clamping-plate 89, arranged to clamp
upon a holding-disk 90, secured to the dial-
ring head 55. The plate 89 is moved into op-
erative or clamping engagement with the
disk by a suitable screw 91.

From the above description, taken in con-
nection with the drawings, it will be seen that
the clamping arm and plate 88 and 89 are ad-
justably connected with the non-rotatable
tube portion 45 of the depending bracket
through the medium of the screw 85, the le-
ver 68, and the arm 63, so that when said

8

arm 88 is clamped to the disk 90 the dial-
ring will alco be held against rotation; but
even after it has been clamped the dial-ring
may be adjusted by means of the screw 85,
in witich event the disk 90 will be turned, or
by swinging the seconds-hand 72, this latter
movement effecting the swinging of the lever
68 through the medium of the cam 71, and
congequently moving the screw 85 bodily in a
longitudinal direction with the corresponding
movement of the arm 88 and disk 90. On
the other hand, if tie disk 90 is unclamped by
loosening the screw 81, and thus releasing the
plate 89 therefrom, the protractor dial-ring
can bereadily turned without interference in
any direction.

The limb or element coacting directly
with the table is in the form of a plate 92,
having right - angularly - disposed straight
edges, along wkich a pencil, pen, or other
marking implement may be drawn.  This
plate carries a fraive consisting of end pieces
93, connected by a longitudinal bar 94. A
tubular connection 95 is made between the
center of the bar 94 and the center of the
plate 92, the latter having an opening 96,
straddled by legs 97, formed at the lower end
of the tubular connection 95, and thus per-
mitting a sight of the exact center of the
limb.  This limb is suspended just over the
surface of the table or paper placed thereon
by means of a rod 98, tire lower end of which
is threaded, as shown at 99, into the tubular
connection 95, the upper portion extending
longitudinally and centrally through the pro-
tractor-carrying sleeve 54 and having its up-
per end threaded to receive a cone-nut 100,
seated in a socket 101 in the jam-nut 62 of
the sleeve 54. A locking-nut 102, threaded
upon tiie upper end of the limb-supporting
rod 98, holds thenut 101 against movement,
wiile the cone of said nut.101 properly cen-
ters the rod with respect to the remainder of
the mechanism. For the purpose of securing
the protractor-carrying sleeve and the limb
againstrelative rotation the limb-supporting
rod ie provided just below the head 55 of the
protractor-carrying sleeve with an annular

flange 103, and & pair of clamping members:
to) 3 tel

104, embracing said flange, are arranged to be
clamped thereto by screws 105, one of the
clamp members being secured directly to the
head 55 of the protractor-carrying sleeve by
any suitable means—as, for instance, screws
106. Thus by loosening the clamp members
104 and tie nuts 101 and 102, the limb-sup-
porting rod 98, and consequently the limb,
mey be turned with respect to the protractor;
but wien tie rod is clamped te the tube and
protractor the limb and protractor must ro-
tate tegetiier.

For the purpoese of marking the exact cen-
ter of tae apparatus a marking-stem 107 is
slidably mounted in the lower end of the rod
98 and the tubular connection 95, this stem
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having a lower pointed end 108, that is mov-
able downwardly through the opening 96 of
the plate 92, so as to prick the paper located
therebeneath. It is normally held in ele-
vated position, however, by a spring 109,
coiled about the stem, the lower end of said
spring bearing upon a block 110, threaded
into the tubular connection 109, the upper
end bearing against an enlargement 111
upon the stem. The upper end of said stem
is connected to an actuating-collar 112 by
means of a cross-pin 113, passing through the
upper end of said stem and the collar, .said
cross-pin being movable in a slot 114, formed
in the rod.

With an understanding of the foregoing it
is believed that the manner in which the ma-
chine maybe employed can now be explained.
For ordinary work the side edges of the limb-
plate 92 are located parallel to the vertical
plane in which the zero-marks of the pro-
tractor-scale are disposed, and thus when
said zero-marks are alined with the index-
marks 65 of the meridian-arm 63 the said
side edges of the limb-plate 92 will be paral-
lel to the meridian or index. In this position
the limb can be moved to any position upon
the table because of the relatively movable
carriage and carriage-support, and, moreover,
may be centered accurately by means of the
pointer-stem 107. If now it is desired to
project a line at an angle from the meridian,
1t is only necessary to loosen the clamp 89
from the disk 90, whereupon the protractor-
ring 53 will be released and may be turned
to the desired degreec. As the limb is se-
cured to the protractor through the mechan-
ism already described, of course the side
edges of the limb-plate 92 wall be moved to a
corresponding angle. In operating the mech-
anism the dial-ring is moved by hand to sub-
stantially the degree indicated by the marks
65, and afterward it is clamped by means of
the arm’ 88 and clamp-plate 89. A minute
adjustment of the dial can then be secured
by means of the screw {5 until the desired
degree is exactly obtained. If, for instance,
small fractions of a degree are involved, such
as seconds or even fractions of such seconds,
the same is readily obtained through the
medium of the seconds-arm 72, the cam 71,
and lever 6S. The block 76, as already
stated, is adjustable upon the lever 68 and
may be moved toward and from the axis 69
of the lever. A
is such that when the seconds-hand 72 is
swung a certain number of degrees the lever
68 will swing sufliciently to move the dial-
ring a predetermined number of seconds or
fractions thereof. Thus, for instance, il the
block 76 is set at the required distance from
the axis 69 of the lever the dial may be turned
one seconl to each degree of movement on
the part of the hand 72. Consequently it
will be observed that outside of the fine ad-

In actual practice this position:
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justment obtained by the screw 85 a much
more minute movement is secured by the
seconds-hand. The result is that the use of
the vernier is dispensed with, together with
its confusing computations, and while a
minute and accurate movement of the pro-
tractor is obtained the movement of the ac-
tuating means therefor is sufficient to enable
it to be operated without the use of a magni-
fying-glass. TFurthermore, a very important
feature of this mechanism resides in the fact
that the parts operated always move in the
same direction as the actuating devices mov-
ing them, so that there is no danger of con-
fusion dueto reverse movements, particularly
where such movenients are so small as to be
practically indistinguishable. Furthermore,
in this connection it is desired to call atten-
tion to the structure of the adjusting means
between the clamp and the meridian-arm, or
rather the adjusting-lever, 68.  The screw 85
must be so arranged that there is no play on
the parts, and, furthermore, must have tight
enough bearings so that it will not become
accidentally turned. This is fully provided
for by the bearings shown in Figs. 11 and 12,
wherein the wear and all looseness can be
readily taken up. The various parts, fur-
thermore, are properly centered, so as to be
accurate, and the main members, which are
relatively movable, are provided with ball-
bearings to secure their easy operation.

Tt often happensthat infine kinds of work—
as, for instance, in reproducing drawings—
the indicia or meridian of the original will
not correspond to the meridian or index of
the apparatus, as shown by the mark 65 65
of the meridian-arm 63. In order to com-
pensate for this and yet leave the indicating
mechanism of the protractor in the same
relative positions and operating in the same
manner as above described, the limb 51 is
made rotatable with respect to the dial-ring
53.. Thus assuming that the ineridian from
which a drawing is to be made or reproduced
Is at an angle of thirty degrees from the
meridian of the apparatus the limb and pro-
tractor-dial may be swung together until the
thirty-degree angle is shown upon the pro-
tractor. The limb-supporting rod 98 can
then be released from the protractor-sup-
porting sleeve 54 by unclamping the flange
103 of said rod and by loosesing the nuts 101
and 102. The dial-ring can then be moved
back to its original position, with the zero-
marks in alinement with the mark 65 of the
meridian-arm, alter which the limb and dial-
ring are again fastened against relative rota-
tion. The two parts can thereupon be re-
volved together and angles plotted by using
the protractor in the ordinary manmner, the
limb, however, working from the new merid-
ian, as will be apparent to those skilled in the
art.

For the purpose of determining the length
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of lines, as well as proportioning the same in | After this the carriage is moved along its

reducing and enlarging drawings, suitable
mechanisms are carried by the limb, and said
mechanisms will now be described.  As the
mechanisms are duplicates inallrespects, it is
believed that a dessription of one will be suf-
ficient for an understanding of both. The
end pieces 93 of the limb constitute journals
for a rotatable scale-cylinder 115, provided
with scales of different proportions. Be-
neath this cylinder is slidably mounted on
guide-rods 116 a carriage 117, said carriage
having a pointer 118, secured rigidly thereto
and arranged to coact with any of the scales.
The carriage is adapted to be locked at any
peint along the scale-cylinder by means of a
split clanip 119, embracing certain of the
rods 116 and operated by a thumb-screw 120.
This clamp is not secured directly to the car-
riage, and the screw 120 has journaled there-
in a shaft 121, carrying at its outer end a
knurled wheel 122 and at its inner end a cam
123, operating in a slot 124 against the walls
thereof, said slot being formed in a plate 125,
that is secured direstly to the carriage. A
supporting-bar 126 is slidably mounted in
the lower portion of the carriage and is mov-
able longitudinally of the scale~cylinder, be-
ing carried on guide-rods 127, forming a part
of the carriage. This bar has at its front end
an upstanding sleeve 128, in which is slidably
mounted a vertically-disposed indicator 129,
having a lower sharpened pricking-point 130,
the stem being held in elevated position by a
coiled spring 131, bearing beneath a head
132, carvied by the stem. The bhar 126 is
provided with transversely-disposed racks
133, engaged by pinions 134, carried on a
shalt 135, journaled in the carriage. The
shalft is also provided with a large gear-wheel
136, meshing with a pinion 137 on another
shafi 138, journaled transversely in the car-
riage and having a projecting portion pro-
vided with a head 139. A rack-bar 140,
slidably mounted on the rear of the carriage
and movable longitudinally of the scale-cyl-
inder, is in mesh with a gear-wheel 141, that
is also carried Iy the actuating-shaft 138.
This rack-har carries a forwardly-extending
pointer 142, the free end of which is located
over the scale~cylinder just in rear of the free
end of the pointer 118. The gearing de-
seribed is such that the pointer 142 will move
ten times the distance of the indicator-stem
129, this ten-to-one movement being pro-
vided for a purpose hereinafter described.
As already stated, a set of these mechanisms
is placed upon either side of the limb, so that
the pointers 130 thereof will coact with
the adjacent longitudinal straight-edge. If
now it is desired to measure ofl a predeter-
mined distance along the straight-edge, the
carriage is moved until the pointer 118 is at
one point and the stem 129 is then depressed,
thereby pricking the paper beneath the same.

-pointer.

scale the desired distance and the other point
pricked in the same manner. If such dis-
tance involves a minute calculation, the
same may be readily secured by means of the
coacting pointers. Thus, for instance, if it is
desired to measure one inch and one-hun-
dredth the scale-cylinder is turned until the
scale showing ten divisions to the inch is dis-
posed beneath the coacting ends of the
The carriage is then moved until
the pointer 118 is at the starting-point, and
after this point has been pricked upon the
paper the carriage is moved until the said
pointer 118 is contiguous to the one-inch
point. It is then locked, by means of the
clamp 119, to the rod 116, after which the
carriage is adjusted by means of the cam 123
until the pointer 118 is exactly at the one-
inch distance. This will place the indicator
129 at the same distance from the original
mark. The additional distance of one-hun-
dredth of an inch is then secured by rotating
the head 139 of the shaft 138 until the
pointer 142 has been moved to one-tenth of
an inch upon the exposed scale. This move-
ment on the part of the pointer indicates a
one-tenth part of the movement on the part
of the indicator-stem 129, or, in other words,
said stem 129 has now been moved one-hun-
dredth part of an inch, and the point pricked
will be at the desired distance. This is
merely a simple example that can be readily
understood from the drawings, and it will be
apparent that with scales of more minute di-
visions the marks may be made with the ut-
most accuracy.

Either set inay be employed for the above .

purposes, and, further than this, both sets

-can, if desired, be used in enlarging and re-

ducing drawings, for having obtained the
length of a line by means of one set of mech-
anisms from an original drawing the appara-
tus can be shifted over to the new drawing
being reproduced and the other set em-
ployed in reproducing the lengths, but on a
different scale. Thus, for instance, if the
length of a certain line on an original draw
ing befound to beoneinch and one-twentieth,
or, in other words, twenty-one twentieths
upon a scale, and it is desired to reproduce
the drawings on a scale as large again, the
tenth scale of the other mechanism is em-
ployed, and the distance is laid cut on this,
scale of twenty-one tenths.

So far as thus described the apparatusis
particularly useful in plotting and drawing
straight lines, and in this connection it may
be stated that parallel lines may be made
with great rapidity and accuracy by merely
locking the limb against rotation and moving
it over the board. Means are, however, pro-
vided for inscribing circles, curves, and the
like, and this means is preferably constructed
as follows: A beam is employed consisting of
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spaced rods 143, the inner ends of which are
slidably mounted in a block 144, rotatably
mounted on the lower end of the limb-sup-
porting rod 98 and capable of being clamped
against rotation by a nut 145, that is thread-
ed on a sleeve 146, located beneath the flange
103 of said rod. The rear portion ofthe
block 144°is split so that it can be clamped
upon the said rods 143, this clamping action
being secured through the medium of a screw
147, connecting the sections of the block.
The outward movement of the limb is limited
by stop-blocks 148, carried by the inner ends
of the rods. The outer ends of said rods are
connected by a head 149, in which is mounted
a vertical frame consisting of side rods 150,
connected at their upper ends by a cross-bar
151 and at their lower ends by abracket 152,
to which is journaled a rvoller 153. While
the beam 143 and the frame carried thereby
are capable of being swung arcund the limb
51, they are ordinarily held stationary with
respect thereto, not only by the clamping-nut
147, but also by a brace-rod 154, connected
by an ear 155 to the head 149, the rear end of
said rod being attached by a clamp 156 to
one end of the bar 94 of the limb, said brace-
rod being detachable from the clamp. Slid-
able in a vertical direction on the rod 150 is a
carrier-block 157, yieldingly urged in a
downward direction by a spring 158, sur-
rounding a shank 159, that is carried by the
carrier-block 157 and slidably passes through
the head 149 and the cross-bar 151. This
carrier-block is provided with a clamping de-
vice consisting of leaves 160, connected by a
screw 161, the leaves being arranged to re-
ceive between them a suitabie marking im-
plement, such as a pencil or ordinary ruling-
pen 102. Now it will be clear that this lat-
ter-described structurs counstitutes, in effect,
a beam-compass, the radius of which can be
varied by adjusting the rod 143 in the hold-
ing - block 144. Consequently circles and
curves may be conveniently made, the yield-
ing pressure of the carrier upon the marking
device effecting the proper engagement of the
same with the paper. When notwanted for
use, this beam-compass may be swung arcund
longitudinally of the bar 94, whereitis cut of
the way.

It will thus be seen that apparatus is pro-
vided, by means of which a comparatively
inexperienced person may plot, design, and
draw with.accuracy and speed and with prac-
tically no mental effort or exertion.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In apparatus of the character described,
the combination with a fixed drafting-table,
of overhead supporting means elevated
above the table, leaving an uncbstructed
working space for the draftsman over said

table, and plotting mechanism movably sus-
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spended from the supporting means, said
plotting mechanism being movable over the
table and comprising relatively movable ele-
ments, certain of which coact with the table,
mdicating means comprising relatively mov-
able coacting scale and incex cevices respec-
tively carried by said elements and located
between the table and support for incicating
the relative positions of the elements, and
means ccnnecting the cevices fer effecting
the relative acjustment of said elements.

2. In apparatus of the character cescribed,
the combination with a crafting-table, of an
overnead track supported above the same
leaving an unobstructed werking space for
the craftsman over said table, and plotting
mechanism movably suspended from the
track and coacting with the table, sail mech-
anism comprising relatively rotatable parts,
means for indicating the relative positicns of
sald parts, sald means comprising relatively
movable scale and index elements carried by
said parts and disposed between the table
and track, and acjusting means acjustably
acdjusting the elements.

3. Inapparatus of the character described,
the combination with a <rafting-table, of
standards located at the corners of the table
an: projecting above the same, spaced over-
head tracks connecting certain of the stend-
arle, tie connections between sail standor.'s,
sailtracks and tie connectionsbeing of suffi-
cient height to leave an unobstructe: working
gpace for the ¢ raftsman below the same an i
over the table, supporting means having
wheels that run upen the fracks, ani plot-
ting mechanism suspen-e:l from the support-
ing means between the tracks, saii plotting
mechanigm including relatively movable ele-
ments that are movable cver the table and
coact therewith, an’ in‘icating means for
the elements cisposed between the table and
tracks.

" 4. Inapparatus of the character described,
the combination with a (rafting-table, of an
overhead support movable over the table in
one cirection, an ove  earriage movable
on the support in & direction transverze to
the cirecticn of movement of the support,
sald support and earriags leaving an unob-
structeri working spece for the (raltsman be-
tween the same and the table, and plotting
mechanism suspen:ed from the carriage, ex-
ten-ing across the working space an: coact-
ing with the table, sailmechanizm inclus ing
relatively mevable parts, cne of which is
fixed to the carringe, and meons connecting
the parts for relatively rotating the same,
said means being located between the car-
;2o and table.

riag

5. In apparatus of the character Cescribad,
the combination with a (rafting-table, of
overhead tracks supported theresver, an
overhead carrizge-support movable cn said
tracks and provided with other tracks dis-
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posed in angular relation to the supporting-

tracks, a carriage movable on said latter
tracks, said tracks, carriage-support and car-
riage leaving an unobstructed working space
for the craftsman over the table, and plot-
ting mechanism suspended from the carriage,
extencing across sald working space, and be-
ing movable over the table, said mechanism
incluaing relatively rotatable parts, one of
which is fixed to the carriege, the other co-
acting cirectly with the table, an outstand-
ing in..ex element carried by one part, a scale-
ring carried by the other part, sai inex ele-
ment and scale-ring being disposed incoact-
ing relation and being located beneath the
carriage and over the table, and means con-
necting the ring and index element for rela-
tively adjusting the said parts.

6. Inapparatus of the character described,
the combination with a crafting-table, of a
overhead track member located above the
table and leaving an uncbstructed working
space for the craftsman over said table, a
carrier member also located over the table,
said members being relatively movable,

means fixing one of the members against |

movement with respect to the (rafting-table,
meckanism movable with relation to both
members, a lock for securing the adjusting
mechanism to one of saii members, sais
mechanism having an acjustable engage-
ment with the other member, and plotting
mechanism supported on the carrier mem-
ber, extening across said working space and
codperating with the table.

7. Inapparatus of the character Cescribed,
the combination with a drafting-table, of
overhead supporting means fixed with rela-
tion thereto, leaving an unobstructe werk-
ing space for the craftsman over the table, a
carrier movable on the supporting means, a
clamp arranged to be secured to the support-
Ing means, asjusting mechanism carried by
the clamp and engaging the carrier, and plot-
ting mechanism mounted on the carrier.

8. In apparatus of the character described,
the combination with supporting means, of a
carrier movable thereon and having a rack,
a clamp arranged to be secured to the sup-
porting means, an actuating-pinion jour-
naled on the clamp and engaging the rack,
and plotting mechanism mounted on the
carrier.

9. In apparatus of the character described,
the combination with supporting means in-
cluding a track, of a carrier movahle on the
track, a block also mounted on the track,
a clamping device for securing the carrier
against movement on the track, a rack-har
secured to the carrier, a pinion journaled
on the block and engaging the rack-bar, and
plotting mechanism supported from the
carrier. : :

10. In apparatus of the character de-

7

of a carrier comprising a frame having roll-
ers movable on the tracks, guide-rods also
constituting a part of the carrier and ar-
ranged alongside the track, a rack-bar dis-
posed contiguous to the guide-rods and
mounted on the carriage, an adjusting-block
slidably ntounted on the guide-rod and the
track, a clamp device carried by the tlock,
mneans for iroving said device into engage-
ment with the track, an actuating - pinion
having an exposed head, said pinion engag-
ing the rack-bar and being carried by the
block, and plotting mechanism supported
from the carrier.

11. In apparatus of the character de-
scribed, the combination with a supporting
member, of a carrier member movable on the
supporting memiber, a rack carried by one
meinber, a pinion engaging the rack, a
mounting for said pinion adjustably carried
on the other member, means for securing the
mounting against moven-ent on the meniber
carrying it and in different positions, and
plotting mechanism mounted on the carrier
member.

12. In apparatus of the character de-
scribed, the combination with a support in-
cluding relatively movakle members, of a
mounting adjustable on one member, a
clamp for holding the mounting against
movement on the member, means engaging
the other member for moving the saire, sep-
arately-rotatable actuating devices for the
clamp and moving member, said devices hav-
ing concentric axes of movement, and plot-
ting mechanism mounted on the support.

13. In apparatus of the character de-
scribed, the combination with a support in-
cluding a track, of a mounting adjustable
along the track, a carrier movably supported
on the track and having a rack, a pinion
journaled on the mounting and engaging the
rack, and plotting mechanism supported on
the carrier.

14. In apparatus of the character de-
scribed, the combination with a support in-
cluding a track, of a mounting adjustable
along the track, a clamp carried by the
mounting and engaging the track to secure
said mounting in different positions on the
track, a carrier movable on the track and
having a rack located alongside the track, a
pinion journaled on the mounting and en-
gaging the rack, means for moving the clamp
and pinion, and plotting mechanism sup-
ported on the carrier.

15. In apparatus of the character de-
scrtbed, the combination with supporting-
tracks, of a carrier wovable thereon, adjust-
ing weans for the carrier including a clamp
arranged to engage the tracks, a rack and
pinion associated with the tracks and car-
rier, a carriage wounted on the carrier and
arranged to move transversely of the sup-

scribed, the combination with spaced tracks, | porting-tracks, adjusting means between the
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carrier and carriage, said adjusting means
including a rack and pinion, and plotting
mechanism supported on the carriage.

16. In apparatus of the character de-
scribed, the combination with spaced sup-
porting-tracks, of a carrier having rollers
movable thereon and including tracks dis-
posed transversely of the supporting-tracks,
adjusting mechanism between the support-
ing-tracks and carrier having a clamping en-
gagement with one of said tracks, a carriage
movable on the tracks of the carrier, adjust-
ing mechanism between the carriage and
carrier including a ¢lamping device arranged
to engage one of the tracks of said carrier,
and plotting mechanism supported by the
carrier.

17. In apparatus of the character de-
scribed, the combination with a drafting-
table, of standards extending above the same,
spaced tracks supported by the standards, a
carrier - frame movably mounted on the
tracks and extending over the table, said car-
rier-frame including tracks disposed at right
angles to the supporting-tracks, means for
adjusting the carrier on the tracks, said
means having an adjustable engagement with
both the carrier and one of the tracks, a car-
riage movable on one of the carrier-tracks,
means for adjusting said carriage upon the
carrier, said means having an adjustable en-
gagement with the carriage and the carrier,
and plotting mechanism suspended from the
carriage and operating over the table.

18. In apparatus of the character de-~
scribed, the combination with a drafting-
table, of an overhead support located over
the table and leaving an unobstructed work-
ing space for the draftsman beneath the
same and over the table, a movable overhead
carriage mounted on the support, a hanger
suspended from the carriage, plotting mech-
anism rotatably mounted on the lower end of
the hanger below the carriage and coacting
with the table, and adjusting and indicating
means comprising relatively movable ele-
ments respectively mounted on the hanger
and plotting mechanism, and located below
the carriage.

19. In apparatus of the character de-
scribed, the combination with a drafting-
table, of an overhead support located over
the table and leaving an unobstructed work-
ing space for the draftsman beneath the
same and over said table, a movable over-
head carriage mounted on the support, a
hanger suspended from the carriage, plotting
mechanism centrally and rotatably carried
by the lower end of thehangerandprojecting
on opposite sides thereof incoaction with the
table, and adjusting means connecting the
plotting mechanism and hanger and located
between the carriage and table for rotating
said plotting mechanism on said hanger.

20. In apparatus of the character de-

842,662

scribed, the combination with a drafting-
table, of overhead tracks supported over the
table, an overhead carriage-support movable
on the tracks and having tracks at substan-
tially right angles thereto, an overhead car-
riage movable on the tracks of the carriage-
support, said supporting-tracks, carriage-
support and carriage leaving an unob-
structed working space for the draftsian be-
neath the same and over the table, a hanger
suspended from the carriage and depending
beneath the same and the supporting-tracks,
plotting mechanism rotatably suspended
from the lower end of the hanger beneath
the carriage and coacting with the table, co-
acting scales and index element carried by the
hanger and plotting mechanism and located
beneath the carriage and operating means
connecting the hanger and the plotting
mechanism and located beneath the carriage.

21. In apparatus of the character de-
seribed, the combination with a table, of a
carriage movably supported thereover, a
hanger member, a plurality of adjusting-
bolts connecting the hanger member and

-carriage for fixedly supporting the hanger

member at different distances from the
table, and plotting mechanism movable with
the hanger member.

22. In apparatus of the character de-
scribed, the combination with a table, of a
carriage movably supported thereover and
having upright eyes, of a hanger-bracket
having outstanding web portions provided
with eyes alined with the carriage-eyes, ad-
justing-bolts passing through the eyes, and
plotting mechanism supported onthe hanger-
bracket.

23. In apparatus of the character de-
scribed, the combination with a table, of an
overhead support located over the table, a
hanger having an upright journal-bearing,
adjustable connections between the upper
end of the hanger and the support, and plot~
ting mechanism journaled-in the bearing and
suspended from the lower end of the hanger,
said plotting mechanism coacting with the
table.

24. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of an overhead support located over the
table, a hanger movably suspended from the
support, plotting mechanism movably mount-
ed on the hanger below the support and co-
acting with the table, indicating means for
the plotting mechanism located below the
support, said means comprising relatively
movable coacting scale and index elements
mounted on the hanger and plotting mech-
anism respectively between the support and
table, and means connecting the elements
for effecting their relative movements.

25. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of an overhead support located over the
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table; a hanger suspended from the .support
and movable thereon in any direction, draft-

ing mechanism- movably ‘mounted on the.

hanger below: the support-and coacting with

the. table, indicating - means. between  the

drafting mechanism and: hanger comprising
relatively rotatable scale and index elements

carried by the hanger and drafting mech-

anism respectively; said means being located
between the support :and table, and means

connecting the scale-and index elements for.:
effecting - the: movement. of the drafting:

mechanism upon the hanger.

26. In apparatus: of the character de-.

scribed, the:combination with a drafting-ta-
ble; of an overhead support over the table,
plotting mechanism suspended - from the
support and coacting with the table, said
mechanism including  relatively. movable
members, and means connecting the mem-
bers below the support for: effecting their
relative movements.

27. In apparatus of. the character de-
scribed, the combination with a:drafting-ta-
ble, of an overhead support over the. table,
plotting mechanism = suspended from the
support and coacting with the table, said
mechanism. including an upper hanger mem-
ber and a lower drafting member rotatably
suspended therefrom; and actuating means

connecting the members below.. the support-

and above the table for effecting their rela-
tive rotation. :

28. In apparatus of the character: de-
scribed, the combination with a- drafting-ta-
ble, of an overhead support over the. table,
plotting mechanism suspended from  the

support . and- coacting with .the table, said-

mechanism including an upper hanger mem-

ber.depending below. the support and a lower

drafting. member rotatably suspended from
the lower end of the hanger member and co-
acting with: the table, and actuating and in-

dicating means connecting the members be-
5 low.the:support -and above the:table for re-

spectively effecting their relative rotations

and indicating their relative positions.
29. In- apparatus:. of the: character de-

scribed; the combination with supporting

‘means, of plotting nechanism mowvable with

respect to the supporting means, and ad-
justing means for the.plotting mechanism in-
cluding an adjusting-screw: and ‘split;: revo-
luble devices, one of which rotatably receives
the serew, the.other having a threaded en-
gagement therewith, said. devices respec-
tively having connections with the support-
ing means and. plotting mechanism.:

30. In apparatus of the. character: de-

seribed, the- combination with supporting -

means, of plotting mechanism movable with

respect thereto, adjusting means for the

plotting - mechanism including - mountings
carried respectively by the means and mech-

anism and adjustable thereon in angularly--
disposed. paths, bearings rotatably secured
in the mountings, and a screw rotatably.

mounted in one of the bearings and having

a threaded engagement with the other.
31. In apparatus of the character: de-.
scribed, the combination with: supporting”

means, of plotting. means rotatably asso-.

ciated therewith, adjusting mechanism for -
the -plotting means including devices ad-
justably mounted on the. respective means
and adjustable in angularly-disposed lines of

A!)I;
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movement, and a connection between the de- .

vices.

32. In apparatus of the character de-
scribed, the combination with supporting
means, of plotting means rotatably asso-.
clated therewith, adjusting mechanism for,
the plotting means including devices, one of -
which is adjustable substantially concentric
to the axis of rotation of the plotting means;
the other being adjustable toward and from.:
such axis, and a connection between the.de-
vices.

33. In apparatus of the character: de-
scribed, the combination. with. supporting.
means, of plotting means rotatably associ-
ated therewith, adjusting mechanism for the
plotting means including - devices, one of
which 1s mounted on one. of the means and is
adjustable thereon toward and from the axis
of rotation of the plotting means, the other.
device being carried by the other means, and -
an adjustable connection between the de-
vices.

34. In apparatus of the character de-
scribed, the combination with a support hav-
ing-an arm, of plotting mechanism rotatably.
mounted on the support and including a ring,
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a post adjustably mounted on the ring in. a -

direction substantially concentric to the axis .

of rotation of the plotting mechanism, said .
post having a bearing rotatably mounted .
therein, another post mounted on the arm..

and adjustable toward and from the axis of-

rotation of the plotting mechanism, and an..
adjusting-screw connecting the posts.

35. In apparatus of the character de- -
scribed, the combination with a support, of -
plotting mechanism rotatable on the support
and including: a ring, a post adjustably
mounted on the ring and having a bearing -

rotatably mounted therein, - another. post-

mounted on - the support and.adjustable
thereon toward and from the axis of rotation
of the plotting mechanism, and an adjusting-
screw connecting the posts and having an en-
gagement with-the rotatable bearing.

36. In apparatus of the character - de-
seribed, the combination with supporting
mechanism, of plotting mechanism revoluble.
thereon, a clamping device adjustably en-
gaging one mechanism, another device ad-

| Justable on the other mechanism, means for-
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" and adjusting means connecting the clamp-
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ing device and the other mechanism.

37. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of plotting mechanism revoluble
thereon, a clamping device adjustably en-
gaging the plotting mechanism, another de-
vice adjustable on the other mechanism for
effecting the movement of said latter device
and means connecting the said devices.

38. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of overhead supporting mechanism
mounted thereover and including a device
movable to different positions with respect
thereto, means for suspending said support-
ing mechanism, a hanger depending from the
overhead supporting mechanism, plotting
mechanism revolubly suspended from the
hanger and coacting with the table, means
connecting the plotting mechanism and
hanger below the supporting mechanism for
effecting the partial rotation of the plotting
mechanism, and means disposed below said
supporting mechanism for indicating the po-
sitions of the plotting mechanism with re-
spect to the hanger.

39. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of overhead supporting mechanism in-
cluding a carriage movably mounted there-
over and movable to different positions with
respect thereto, means for suspending said
overhead supporting mechanism, a_hanger
depending from the overhead mechanism,
plotting mechanism revolubly suspended
trom the hanger and coacting with the table,
means for indicating the position of the plot-
ting mechanism with res pect to the support-
ing mechanism, said means including a gradu-
ated scale and a pointer coacting with the
scale, one of the same being carried by the
hanger, the-other by the ptl)ott,ing mechan-
ism, and means connecting the mechanisms
for effecting the rotation of the plotting
mechanism, said rotating means and indicat-

© ing means being located between the over-
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head supporting mechanism and the table.

40. In apparatus -of the character de-
scribed, the combination with supporting
mechanism, of plotting mechanism revoluble
thereon and including a disk, a clamp com-
prising elements that embrace the disk and
are arranged to engage the same at different
points around the same, a post carried by the
clamp, another post carried by the support-
ing mechanism and adjustable thereon to-
ward and from the axis of rotation of the
plotting mechanism, and an adjusting device
connecting the said post.

41. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of overhead supporting mechanism in-
cluding a depending portion that is movable

842,662

in different directions over the table, plotting
mechanism rotatably suspended {rom the de-
pending portion, and means including a
manual actuating device connecting the de-
pending portion and the plotting mechanism
beneath the overhead supporting mechan-
ism for effecting the partial rotation of the
plotting mechanism.

42. In apparatus of the character de-
seribed, the combination with a table, of sup-
porting mechanism including a tubular por-
tion movable to different positions on the
table, rotatable plotting mechanism includ-
ing a limb journaled in the tubular portion
and movable therewith, and means for ro-
tating the plotting mechanism including ad-
justing means connected to the tubular por-
tion and the limb journaled therein.

43. In apparatus of the character de-
scribed, the combination with supporting
mechanism including a carriage having a
depending tubular portion, of plotting mech-
anism including an element journaled in the
tubular portion, and a disk carried by said
element and located contiguous to the lower
end of the tubular portion, a clamp arranged
to engage the disk, and an adjustable connec-
tion between the clamp and tubular portion.

44. In apparatus of the character. de-
scribed, the combination with a table, of a
carriage movably supported over the table
and having a depending tubular portion,
plotting mechanism rotatable with relation
to the carriage including an element jour-
naled in the tubular portion, a disk carried
by the slotting mechanism and disposed con-
tiguous to the lower end of the tubular por-
tion, a clamp rotatable with relation to the
disk and arranged to engage the same and be
thereby held against rotation, and adjusting
means connecting the clamp and the tubular
portion. L _

45. In apparatus of the. character de-
scribed, the combination with a support, of
plotting mechanism rotatable with respect
to the support, and means for effecting the
movement of the plotting mechanism, said
means including a lever connected to the plot-
ting mechanism, and an actuating-cam oper-
ating against the lever and having its axis of
movement substantially coincident to the
axis of rotation of the mechanism.

46. In apparatus of the character de-
seribed, the combination with a supporting-
hanger having a bearing, of plotting mech-
anism journaled in the bearing, and means
for effecting the movement of the plotting
mechanism, said means including an actu-
ating-cam surrounding the bearing and hav-
ing Its axis of movement substantially coin-
cident to the axis of movement of the plot-
ting mechanism.

47. In apparatus of the character de-

scribed, the combination with a support, of

rlotting mechanism movably mounted on
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the support, a lever fulerumed between its
ends ‘on the support, a connection between
one end of the lever and the plotting mech-

anism, and a rotatable device bearing-

against the opposite end of the lever for op-
erating the same.

48. In apparatus-of the character de-
scribed, the combination with a support, of
plotting mechanism movably mounted on
the: support, -an -actuating-lever fulcrumed

on. the support; a connecting device, means.

forradjustably securing the. connecting de-
vice to- the plotting mechanism, and means
for-adjustably securing . the connecting “de-

vice to the lever at:different distances from::

its fulcrum.

49. In. apparatus of the character. de-
scribed, the combination with a support, of-
plotting ‘mechanism movably mounted. on -
the support, an actuating-lever fulerumed

on the support, a post adjustably mounted
on the plotting mechanism, a post adjust-
ably connected to the lever, and. an adjust-
able-connection between:the:posts.

50. In apparatus of the. character: de-

scribed, the: combination with supporting-.
mechanism, of plotting mechanism rotatable-
with respect thereto, and means for effecting

the:said rotation: of the plotting mechanism,
said means:including a lever pivoted on one

of the mechanisms and having.a connection:

with the other:mechanism, and ‘means for
mowing:thelever. :
51. In apparatus of the character: de-

‘scribed; the:combination with. a support, of
plotting. mechanism movable thereon  and
having a scale that is movable:therewith, an

index: element : carried by the: support and
coacting with the movable scale, and means

-mounted on the support for moving the plot-
ting’ mechanism, said:means. incliding an -

indicating element that is movable with re-
spect to-and coacts with-themovable scale. .
52. In" apparatus of the:- character: de-

-seribed, the combination with a support, of
plotting mechanism rotatable thereon and:

having:a-scale that is rotatable with said
plotting. mechanism, an index element: car-
ried-'by the support; said movable scale co-

-acting with the index element, and: means

mounted.on thesupport for moving the plot-
ting mechanism, said ‘means. including - an

indicating -element  that:is movable on the:
support:and with respect to the scale and::
sald indicating element coacting with the

movableseale.
53. In apparatus- of the character de-
seribed, the combination with a support, of

plotting mechanism rotatable -thereon and :
having ‘a.scale rotatable with: the plotting -
mechanism, and means movably mounted on -
the support and connected to the plotting:
mechanism.for moving the same, said means-
including an: actuating device that is mov- -

able:with respect to the support, the plotting

niechanism, and: the scale:and coacting with..

said seale.

54. In apparatus. of the character de- -
scribed, the combination with: a support, of:
plotting mechanism rotatably mounted on.
the support and having a rotatable dial pro- -
vided with a circular scale, means movably-
mounted -on the support and::connected:to..
the plotting mechamsm for moving the same; .

said means including an indicating element
that is movable with respect to both the sup-
port and scale and coacts with the latter. .

55.. In"-apparatus - of . the " character de--
scribed, the combination with a:support, of |
plotting ‘mechanism rotatably mounted on.
the support and having a rotatable dial pro-
vided with a-circular scale, means movably-
mounted on the support and .connected: o -
the plotting mechanism for moving the same;
the said means including an actuating-arm-

movable on: the ‘support  concentric: to the

scale, said arm moving over the seale and::
constituting an indicating element that:co-

acts with sald-scale. _ .
56. In' apparatus of the character de-
scribed, the combination:with a support hav-

ing-an arm, of plotting mechanism rotatably:
mounted -on the support and thaving a dial
provided with.-a scale, said :scale ‘coacting -
with the arm, which constitutes an index eie--

ment; means-movably mounted on:the arm-:

and connected to the plotting mechanism for:
moving the same, and a rotatable actuating

device for 'said means movably mounted 'on

the support and having its axis of movement:
substantially coincident ‘with the axis of ro-

tation .of the plotting mechanism, said de-

vice moving. over ‘the scale and: coacting:

therewith:

57. In apparatus. of ' the character de--
scribed, the combination: with- supporting:

mechanism having an index element, of a.le-
ver pivoted on: the element; plotting . mech:

anism rotatable with respect to the support=-
-I1I0

ing mechanism, and an adjustable screw con-
necting the lever.and: plotting mechanism. .
58. In  apparatus of the character: de-

seribed, -the combination: with: supporting -

mechanism, of a:lever pivoted :on the sup-
porting mechanism, rotatable plotting mech-
anism- associated with: the supporting mech-

anism, a screw connection. between: the plot--

ting mechanism and lever; and a cam for op-
erating the lever.- ‘
59. In. apparatus of:the character: de-

scribed, the. combination with : supporting::
mechanism including a - depending “portion..

il
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of plotting mechanism rotatable on said-de- = -

pending portion; a.lever pivoted on said de- -
pending portion; a cam journaled on said: de--
pending portion and engaging the lever; and::

a connection between the [ever-and the plot-
ting mechanism.

60. In . apparatus of:the character: de--.
seribed, . the combination-'.with supporting:
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mechanism including a depending tubular
portion, of plotting mechanism inciuding an
element rotatably mounted in said tubular
portion, an index-arm carried by the tubular
portion, a lever pivoted between its ends on
the arm and having a ving surrounding the
tubular portion, a cam journated on the tu-
bular portion and engaging the ring, and a
connection between the léever and the ploi-
ting mechanism.

61. In apparatus- of the character de-
scribed, the combination with a movably-
supported overhead carriage, of a depending
bracket carried thereby and having an index-
arm at its lower end, plotting mechanism
journaled in the bracket and inciuding a disk,
a clamp device rotatable with respect to the
bracket and arranged to engage the disk, a
lever pivoted on the index-arm, an adjust-
ing-screw connecting the lever and clamp,
and a cam journaled on the bracket and hav-
ing a connection with the lever for moving
the same. :

62. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of supporting mechanism movable over
thetable, plotting mechanismrotatable on the
supporting mechanism, and mechanism for
rotating the plotting mechanism including a
lever, and means connecting the lever to one
of the mechanisms, said means being adjust-
able on the lever toward and from its ful-
crum: :

63. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of plotting mechanism movable
with respect thereto, a lever, means connect-
ing the lever to one of the mechanisms, said
means being adjustable on the lever toward
and from its fulerum, and a screw for thus
adjusting the connection.

-64. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of plotting mechanism, a lever
givotecl on the supporting mechanism, a

lock adjustable on the lever toward and
from its fulerum, means for securing the block
at different positions on the lever, and a con-
nection between the biock and the plotting
mechanism.

65. In apparatus of the character de-
scribed, the combination with supporting
mechanism, 'of plotting mechanism movable
with respect thereto, a lever pivoted on the
supporting mechanism, a block adjustable
on the lever toward and from its fulerum, an
adjusting device for the block, means for
holding the block against movement, means
for effecting the movement of the lever, and
a connection between the lever and the plot-
ting mechanism.

66. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of plotting mechanism revolu-
bly mounted on the supporting mechanism,

842,662

an index-arm carried by the supporting
mechanism, a lever pivoted between its ends
upon the index-arm, a block adjustable on
the lever toward and from its fulecrum, a
screw connection between the block and the
plotting mechanism, and a cam journaled
upon the supporting mechanism and engag-
ing the lever.

67. In apparatus of the character de-

scribed, the combination with a drafting-ta-
ble, of an overhead carriage movable thereon
in a plurality of directions and having a de-
pending bearing, suspended plotting mech-
anism having an element journaled in said
bearing, relatively rotatable scale and index
elements carried by the bearing and plotting
mechanism, and located wholly beneath the
carriage for indicating the positions of the
plotting mechanism with respect to the car-
riage, and means connecting the elements for
adjusting the same and also holding them
against relative movement.

68. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of an overhead carriage having a bearing,
suspended plotting mechanism having an ele-
ment journaled in said bearing, said mechan-
ism being supported over the table and be-
neath the carridge, and means located be-
neath the carriage for rotating the plotting
mechanism and holding it in different fixed
positions relative to the carriage.

69. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of an overhead carriage having a depend-
ing hanger provided with an upright bearing,
suspended plotting mechanism located be-
neath the hanger and having an element jour-
naled in said bearing, said mechanism being
supported beneath the carriage, and codper-
ating devices located at the lower end of the
hanger beneath the carriage and movable
with said carriage, one of the devices being
rotatable with the plotting mechanism for in-
dicating the different positions of said mech-
anism during its rotation.

70. In apparatus of the character de-
scribed, the combination with a table, of an
overhead carriage supported above the table
and having a depending tubular portion pro-
vided with a ball-raceway, balls located in
the raceway, and plotting mechanism revolu-
bly suspended from the carriage and includ-
ing an element journaled in the tubular por-
tion and coacting with the balls.

71. In apparatus of the character de-.

seribed, the combination with an overhead
carriage having a bearing, of suspended plot-
ting mechanism having an element journaled
in the bearing, means located beneath the
overhead carriage and connecting the bear-
ing and plotting mechanism for rotating the
plotting mechanism and also holding the
same against movement, and relatively rota-
table coacting indicating devices also located
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beneath'the :overhead .carriage; one of said
devices being held against rotation with re-
spect ‘to the: carriage. and being movable
therewith, the other being rotatable with the
holding means.. .

72. In apparatus of. the character - de-
scribed,. the combination. with an overhead

carriage having a bearing, of suspended plot-

ting mechanism located beneath the carriage
and having an element journaled in the bear-
ing, and means mounted beneath the car-

and carriage for rotating said plotting mech-

anism upon the carriage, said means.includ- |

Ing an actuating device also located beneath
the carriage. -

73. In apparatus of ‘the character .de-
scribed, the combination with .an overhead:

carriage having a bearing, of suspended plot-
ting mechanism located bencath the car-.
riage and having an element journaled in the-

bearing, and common means connecting the
carriage and plotting mechanism for adjust-

ing said plotting mechanism and also-holding:

it against relative movement, said adjusting
means including actuating mechanism dis-
posed beneath the carriage. - . :

74. In apparatus: of -the character . de-
scribed, thé  combination with supporting
means, of plotting mechanism including a
movable limb member, a scale-dial movable

with -the limb member, means mounted on-

the supporting means. for moving the plot-
ting mechanism and including an actuating
device coacting with the movable scale-dial,
and an index separate fromthé actuating
device carried by the supporting means and
coacting with the scale-dial..

75. In apparatus: of the character de-
scribed, the combination with  a drafting-
table; of overhead supporting means located
above the table, plotting means movably
suspended from the supporting means, a
scale. carried. by one of said means, an indi-
cator carried by the other of said means and

coacting with the scale, and means for rela-

tively adjusting the plotting and supporting
means including a device that also coacts
with the scale.

76. In: apparatus of: the - character de-
seribed, - the combination with -a drafting-

table, of overhead supporting means located:

above the table and ‘including an overhead
movable carriage having a depending tubu-

lar portion provided-at its:lower end with an

index -arm, rotatable -plotting ‘mechanism
journaled in the.tubular portion and extend-
ing below the same, said mechanism having
a dial: provided ‘with.'a protractor-scale co-
operating with the arm, and adjusting means
for the plotting mechanism connecting the
arm and dial. :

77. In- apparatus of ‘the character de-
scribed, the combination :with a table, :of
a carriage movably supported thereover,

is

means for suspending the carriage over the
table, a depending bracket suspended ‘from*
the carriage and having an index-arm ex-
tending on opposite sides of the same,said’
index-arm being provided with index-marks,
and plotting mechanism suspended from the”
bracket and journaled thereon, said plotting -
mechanism including a dial-ring having a
scale coacting with the marks on the arm.-

78. In apparatus of the character de.
scribed, the combination with “supporting"
mechanism, of plotting mechanism movable:
with respect thereto, a scale movable with
the plotting mechanism, and means for mov-
ing the plotting mechanism including a cam’
device hdving a hand movably coacting with'
the movable scale. )

79. In apparatus of the character dei
seribed, the combination with supporting
mechanism of plotting mechanism movable
with respect thereto, a scale movable with '
the plotting mechanism,and means for mov-
ing the plotting mechanism including an ac-
tualting—hand movably coacting with the
scale.

80. In apparatus of -the character de- -
scribed, the combination with ‘supporting’

70
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mechanism, of plotting mechanism movable
with ‘respect thereto, a scale mounted on‘

one mechanism, an index therefor mounted
on the other mechanism, and means for mov=-
ing the plotting mechanism including an

95

actuating-hand movably coacting with' the -

scale.
81. In apparatus of the character de=:
scribed, the combination

100

with ‘supporting

mechanism having an index, of plotting -
mechanism movable with respect theréto

and having a dial coacting with the index, *
said dial having a scale, and moving means'

ro5

for- the ‘plotting mechanism having a hand

movably coacting with the scale.
82. In apparatus of the character de-

scribed, the combination with a carriage

having a hanger member, of an index do-~
vice carried by the hanger member, plotting
mechanism rotatably supported on thé
hanger member, a scale carried by the plot--
ting mechanism and coacting with the in- -
dex, and means for moving the plotting
mechanism upon the hanger member includ- -

II0

ing ~a hand movably mounted on said

‘hanger membeér and coacting with the scale.

83. In apparatus of the character de-
scribed, the combination with a table, of ‘g

“carriage supported thereover and having an

upright. bearing, an index-arm carried by

the lower end of the bearing, plotting mech-
anism operating-over the table and having an"
element journaled in the ‘bearing; a scale
carried by the plotting mechanism

I20
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and coact= '

ing with the arm, and means for moving the -

plotting mechanism with respect to the car-

hand that movably coacts with the scale.

riage, said means including an’ actuating- -
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84. In apparatus of the character de-
seribed, the combination with a table, of a
carriage supported thereover and having a
depending hanger-bracket provided with a
vertical bearing, a limb member operating
over the table and having an upright ele-
ment journaled in the bearing, a scale-dial
movable with the limb member, and means
for effecting the movement of the limb mem-
ber, said means including a cam journaled

on the bracket and having an arm that ex-

tends over and coacts with the scale-dial.

85. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of a limb member movable with
respect thereto, and -coacting indicating de-
vices one of which is carried by the support-
ing member, the other being movable with
the limb member, said latter device being ad-
justable with respect to said limb member
which carries it.

86. In apparatus of the character de-
scribed, the combination with supporting
mechanism, of a limb member movable with
respect thereto, coacting indicating devices,
one of which 1s carried by the supporting
mechanism, the cther being movable with re-
spect thereto and with respect to the limb
member, and means for connecting the said
other device to the limb member so that they
will move together.

87 In apparatus of the character de-
scribed, the combination with supporting
mechanism, of a limb member rotatable with
respect thereto, means connecting the limb
member, and supporting mechanmism for ro-

~ tating the former, an index device carried by
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the supporting mechanism, a seale movable |

with respect thereto and with respect to the
limb member, and means for connecting the
said scale to the limb member so that they
will move together.

88. In apparatus of the character de-
scribed, the combination with a supporting
member, of a limh member rotatably mount-
ed on the supporting member, operating
means connecting the members for rotating
the limb member on the supporting member,
coacting indicating devices separate from
said operating means and carried respectively
by the supporting and limb members, one of
said devices being movable on the member
carrying it, and means for securing the said
movable indicating device and its member
against relative movement.

89. In apparatus of the character de-
scribed, the combination with a support, of a
limb member rotatably suspended there-
from, means for connecting the support and
limb member for rotating the latter, an index
device mounted on the support, a scale co-
acting with the index device and rotatably
supported from the support and with respect
to the limb member, and means for adjust-

842,662

‘ably connecting the scale and the limb mem-

ber to hold the same in different relations.

90. In apparatus of the character de-
seribed, the combination with a supporting
member, of a limb member rotatably mount-
ed on the supporting member, operating
means connecting the members for rotating
the limb member on the supporting member,
a scale mounted on the limb member, said
scale and limb member being relatively rota-
table, means for securing the scale and limb
member in different relations, and an index
carried by the supporting member, said scale
codperating with the index.

91. In apparatus of the character de-
scribed, the combination with a support hayv-
ing a bearing, of a limb member and an indi-
cator having telescoped relatively rotatable
elements journaled in the bearing, and means
for commecting the elements to secure the
limb member and indicator against relative
rotation.

92. In apparatus of the character de-
scribed, the combination with a support hav-
ing a bearing, of a limb member and an indi-
cator having telescoped relatively rotatable
elements journaled in the bearing, and clamp-
ing devices for connecting the elements to se-
cure the limb member and indicator against
relative rotation. :

93. In apparatus of the character de-
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scribed, the combination with a support hav-

ing a bearing, of a sleeve journaled in the
bearing and carrying an indicator, a limb
member having arod rotatable in the sleeve,
and means for preventing the relative rota-
tion of the indicator and limb member.

94. In apparatus of the character de-
seribed, the combination with a movable
support having an upright bearing, of a
sleeve journaled in the bearing, an index-arm
carried by the bearing, a dial carried by the
sleeve and having a scale coacting with the
arm, a limb member having a rod rotatable
in the sleeve, a clamp for securing the rod
and sleeve against relative movement in dif-
ferent relative positions, and a limb member
carried by the rod.

95. In" apparatus of the character de-
scribed, the combination with a table, of a
carriage movably supported thereover, a de-
pending bracket suspended from the carriage
and having an upright tubular portion con-

 stituting a bearing, an outstanding index-

arm carried by the tubular portion, a sleeve
journaled in the tubular portion, a protrac-
tor-dial having a scale coacting with the in-
dex-arm, adjustable connections between the
dial and indicator-arm including an actuat-
ing-hand coacting with the dial-scale, a rod
rotatable in the sleeve, means for clamping
said rod and sleeve against relative rotation,
and a limb member carried by the rod and
movable over the table. '
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96. In. apparatus of : the character: de-
seribed, the: combination ‘with supporting

mechanism, of a:limb. member rotatable-
thereon, a centering device arranged to be-
projected below the limb member, and means -

for supporting the device above the bottom
of the limb member and raising it when.the
same is projected beneath the limb member:
97. In. apparatus -of. the character : de-
scribed,’ the combination - with supporting
mechanism,. of a-limb member rotatable

thereon,: a ‘centering. device arranged to be-

projected below: the limb member, and a
spring for raising the device after it has been
projected downwardly..

98:.In.. apparatus - of ‘the character de-

scribed, the combination with supporting.

mechanism including a rod, of a limb mem-
ber carried: by the rod, a centering device
slidable in the rod and arranged to be - de-
pressed below the limb member, and a spring
housed within the rod for yieldingly support-
ing the centering device and raising the same
after its depression.

99. In: apparatus of the -character de-
seribed, the combination with a table, of a car-

riage movably .supported over.the same, a.

limb' member :suspended from. the carriage
andmovable over the table, and a yieldingly-
supported: centering- device arranged to. be
projected downwardly through the limb be-
tween the ends thereof and into
with the table.

100. In- apparatus of the character de-
soribed, the combination with a table, of a
carriage supported thereover, a limb member,
a.connection between the imb member and
carriage including a rod, a “yieldingly-sup-
ported centering-stem slidably
the lower end of the rod, and an actuating-
collar for the stem surrounding the rod and
having- a connection with said stem.-

101. In apparatus of the character de-

scribed, the.combination with a-drafting-ta-

ble, of overhead supporting mechanism

mounted thereon, a limb member movably:| -
scribed, the combination with a:drafting-ta-

suspended from the supporting mechanism

and havingasubstantially horizontal straight-

edge: movable. therewith over. the table,

guides disposed in rear of the straight-edge, a |

scale disposed in rear of the straight-edge, and

a marking device movably mounted upon the-

guide and movable longitudinally along the

straight-edge, said marking-device having an.

indicator coacting with the scale.
102. In apparatus of the character de-
seribed; the combination with a table, of a

carriage movably supported thereover, a ro-

tatable imb member suspended from the
carriage comprising a base-plate having lon-
gitudinally-disposed guides, a longitudinally-
disposed scale arranged parallel to the guides,
a carriage movable on the guides and having
an indicator coacting with the scale, and a

engagement |

mounted in:

vertically-movable marking device movébiy'z

mounted on the carriage.

103.: In- apparatus of the character ~de-
scribed, the combination with a table, of sup-
porting mechanism located thereover, a limb
member carried by the ‘supporting-mechan-

ism and movable over and.coacting with the
{ table, said limb member comprising a_base.

having longitudinal parallel guides, a scale
located alongside the guides, a calTiage mov-

able on the guides and having an indicator co-

acting with the scale, and a marking device
movably mounted on the carriage and-having
a fixed vertical path of movement, said. de-
vice being movable to a position beneath the

carriage and base and coacting with the pas

per placed upon the table beneath said base.
. 104. In apparatus of the character de-
scribed, the combination with a drafting-ta-

ble, of supporting mechanism mounted. over-
the same in spaced relation thereto, a limb:

member movable with respect to the mech-

anism-and coacting with the table, separate:
independently-adjustable carriages mounted -

on the limb member, independent, manually-

actuated marking  devices mounted on- the

carriages and movable into and out of coac-

tion with the table, and means for normally .
supporting the devices out of coaction with -

the table.

105.. In .apparatus of- the character: de-:
scribed, the combination with a table, of Sup- -
porting mechanism located thereover, a limb .
member movable with respect thereto, rela-

tively movable marking devices both of which
are movably mounted on the limb memb er,
and-indicating mechanism for said-devices.

106. In apparatus of the character de--

scribed, the combination with a table, of sup-
porting mechanism suspended over the table,
a limb member movable with respect thereto ,

relatively movable marking devices both of -

which -are movably mounted on the limb
member, indicating mechanism for said de-
vices, and means for moving the devices.

107. In- apparatus of the. character ~de-
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ble, of a limb memebr movably suspended. .

over the table, and relatively independently .

movable manually-actuated marking devices
mounted-on -opposite sides of the limb mem-
ber and movable thereon: past each- other,
said devices codperating with the table.

108. In apparatus of the character: de-
seribed, the combination. with: a table, of a
carriage movably supported over the same; g

I20

limb member suspended from the carriage -

and coacting with the table, said limb mem-
ber having oppositely-disposed . substan-
tially parallel straight-edges, scales located.:
on the limb member longitudinally of. the
straight-edges, carriages mounted. ‘on:oppo-
site sides of the limb to slide thereupon past

each other and having indicators coacting

~
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with the scales, and marking devices movably
supported on said carriages.
109. In apparatus of the character de-

scribed, the combination witha drafting-ta-

ble, of an overhead carriage movably sup-

_ported thereover, a stem rotatably journaled
in the carriage, a limb carried by thelower |

end of the stem and coacting with the table,
a beam mountedon the upperportion of the
limb and extending outwardly from the
stem, and means for mounting a marking de-
vice on the outer portion of the beam.

110. In apparatus of the character de- |

scribed, the combination with a drafting-ta-

“ble, of a carriage movably supported there-

over, a stem rotatably journaled in the car-
riage, a limb carried by the lower end of the

stem and coacting with the table, a beam

mounted on the upper portion of the limb
and extending outwardly from the stem, a
brace for the beam connecting the outer por-
tion thereof and the limb at one side of the
stem, and means for mounting a marking de-
vice on the outer portion of the beam.

111. In appsratus of the character de-
scribed, the combination with a drafting-ta-
ble, of a carriage movably supported there-
over, a stem rotatably journaled in the car-
riage, a limb carried by the stem and coacting
with the table, a beam mounted on the limb
and comprising spaced rods adjustably ex-
tending on opposite sides of the stem, and
means for mounting a marking device on the
outer portion of the beam.’

112. In apparatus of the character de-
scribed, the combination with a table, of a
carriage movably supported above the same,
a rod revolubly suspended from the carriage,
a limb member carried by the rod and co6p-
erating with the table, a beam adjustably as-
sociated with the rod, said beam being rota-
table with the rod and limb member, and
means for supporting a marking implement
upon the beam. '

113. In apparatus of the character de-
seribed, the combination with a table, of a
carriage movably supported above the same,
‘a od revolubly suspended from the carriage,
a limb member secured to the lower end of
the rod and cooperating with the table, a
clamp device located on the rod, a beam com-
prising spaced rods slidably mounted in the
clamp, and means for securing a marking im-
plement to the beam.

114. In apparatus of the character de-
seribed, the combination with a table, of a
carriage movably supported thereover, a
limb revolubly suspended from the carriage
and codperating with the table, a marking
device adjustably associated with the Limb
and coacting with the table at one side of the
limb, and means for securing said marking de-
vice against relative movement with the limb.
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115. In apparatus of the character de-
seribed, the combination with a table, of a
limb member suspended over and coacting
with the table, said member including arod, a
centering-stem slidably mounted in the lower
end of the rod, and an actuating device for
the stem disposed exteriorly of the rod and
having a connection with said stem.

116. In apparatus of the character de-
scribed, the combination with a table, of a
carriage located over thesame, means for sup-
porting the carriage to permit its free move-
ment over the table,a limb member rotatably
suspended from’ the carriage and coacting
directly with the table, and codperating in-
dicating devices comprising relatively rota-
table scale and index elements, one of which
is carried by the carriage and held against ro-
tation, the other device being rotatable with
the limb member, and means for effecting
their relative rotation and thereby the rota-
tion of the limb member.

117. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of an overhead carriage located over the
same, overhead means for supporting the car-
riage to permit its free movement over the
table, a limb member suspended from the car-
riage and rotatable on an axis substantially
perpendicular to the table, said lmb member
being also laterally movable over the table
divectly adjacent thereto and being disposed
below the carriage, an index element carried
by the carriage and located beneath thesame,
a dial mounted on the limb member below the
carriage and having a scale codperating with

the index element, and means connected to.

the dial for rotating the same and thereby the
Iimb member.

118. In apparatus of the character de-
scribed, the combination with a drafting-ta-
ble, of overhead tracks supported over the
table, an overhead carriage movable. on the
tracks and having other tracks, a limb sus-
pended from the overhead carriage and co-
operating directly with the table, said limb
rotating in a plane substantially parallel to
the upper face of said table, rotatable scale
and index elements for indicating the posi-
tion of the limb with respect to the carriage,
said elements being carried by the carriage
and limb respectively and located beneath
the carriage, and means connecting the ele-
ments for relatively rotating the same and
thereby the limb member.

In testimony that I claim the foregoing as
my own I have hereto aflixed my signature in
the presence of two witnesses.

JESSE A. HEYDRICK.

Witnesses:
Jxo. D. MARSHALL,
JorNn HUMPHREY.
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It is hereby certified that in Letters Patent No. 842,662, granted January 29, 1907,
upon the application of Jesse A. Heydrick, of Butler, Pennsylvania, for an improve-
ment in “ Drafting Instruments,” errors appear in the printed specification requiring
correction, as follows: In line 90, page 6, the word ¢ adjusting ” should read connecting ;
in line 81, page 8, the word “scales” should read scale, same line, the word “element”’
should read elements, and in line 112, page 15, the word “memebr” should read member;
and that the said Letters Patent should be read with these corrections therein that the
same may conform to the record of the case in the Patent Office.

. Bigned and sealed this 19th day of February, A. D., 1907.
[sEAL.] F. I. ALLEN,

Commissioner of Patents.



