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To all whom it may concern:

Be it known that I, JAMES GRAY, a citizen

of the United StateQ, and a resuient; of Chi-

cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Measuring-Instruments, of
of which the followingisa full clear, and ex-
act descrlptlon, reference bem‘r had to the ac-
companying drawings, formmtr a partof this
specification.

My invention 1elates to hand plopelled ro-
tative measuring-instruments for measuring
various kinds of lines, surfaces and mate-
rials, and particularly for making measure-
ments of interrupted lines or surfaces 80 as
to enable the aggregate of numerous meas-
urements to be ascertained, as a guide in es-
timating matemals, cutting uut stock of vari-
ous kmds and in a,naloaous work,

Among the pumalyob;)ects of myinvention
is 1ncluded that of produecing a hand - pro-
pelled rotative measuring-instrument which
shall be simple, compaect “and durable in its
construction, and rapid and accurate in its
operation, and which shall be easy to manipu-
late and not liable to errors in its operations
even when used with the greatest rapidity or
haste. Furthermore, to ploduce a rotative
measuring-instrument which shall be practi-
cally automatlc in its operation and the oper-
ation of which can be readily started and ar-
rested at the will of the user, and which, fur-
thermore, shall so closely indicate the aggre-
gate of numerous interrupted measursments
ag torequire only the most simple calculation
for ascertaining the total of such measure-
ments.

To the above purposes, as well as to such
others as may appear from the ensuing de-
seription, my invention consists in certain
peculiar and novel features of construction
and arrangement, as hereinaftor descubed
and claimed.

The more precise nature of my invention
will be better understood when deseribed with

reference to the accompanying drawings, in

which—

Figure 1 iz aside elevation of a measuring-
instrument embodying my invention. Fig. 2
is a plan view of the measuring-instrument.

Fig. 3 is a side elevation of the main measur-

ing-wheel of the instrument, having one of

(No model.)

its sides removed so as to expose the interior
gearing, the traction-frame being shown in
vertical section. Fig. 4 is a horizontal sec-
tion of the measuring-instrument as shown in
Fig. 1.

In thesaid drawings, A designates the main
measuring and indicating wheel of the instru-
ment, said wheel being hollow and preferably
of such width as to enable the wheel to stand
alone when placed upright on its periphery.
The said main wheel may be of any dimen-
sions, according to the character of work to be
required of it in any given instance, but for
ordinary practical purposes the wheel may be
say of nine inches in eircumference. In any
event, one or both of the sides of the wheel are
preferably or desirably removable from the
annular peripheral portion thereof, and are se-
cured together by rivets, bolts or screws m ex-
tending transversely through the sides of the
wheel,or in any othersuitable manner. Upon
its outer surface, one of the side-pieces of this
wheel is provided with an annular graduated
index, which is divided into inches and frac-
tions of inches; such scale being shown as di-
videdintonineinchesandintofractionsthere-
of. Of course,if desired both sidesof the wheel
may be similarly graduated upon their outer
surfaces, and either one or both of the sides
is also provided upon its outer surface with a
second annular graduated scale E, for a pur-
pose to be presently explained; the secondary
scale being located at one side of the center of
the wheel and adjacent to the margin thereof.
This main measuring and indicating wheel
A is loosely journaled upon an arbor or shaft
B which extends through the center of the
wheel, and the ends of which are formed an-
gular so as to fit into the upper ends of a
traction-frame C in such manner as to pre-
vent the arbor or shatft from rotating. An
index-arm or pointer H depends vertically
from one or each end of the arbor or shaft B

.and the outerend of each pointer operatesin

conjunction with the graduated scale cof the
main wheel A, so as to clearly indicate the
various points between which measurements
are to be taken, and a second index arm or
pointer F is secured to the outer end of a
revoluble shaft or arbor g, to be hereinafter
deseribed, and operates in eonjunction with
the secondary dial or scale E.
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Upon the outer ends of the shaft or arbor
I3 are fitted the upper ends of an L.-shaped
traction-frame C, which may be hollow, as
shown, and the upper horizontal arm of which

.is forked so as to embrace the main wheel A,

while the lower end of the vertical arm of the
frame is shown as provided with. a roller or
wheel D trailing behind the main wheel A.
The roller D is simply for the purpose of less-
ening tractional resistance to the travel of
the measuring-instrument, and such wheel
or roller may obviously therefore be omitted,
if so preferred. In any event, a bell-erank
lever J is provided, this lever being desirably
pivoted at the juncture of its upper horizon-
tal arm with its lower vertical arm upon the
upper arm of the frame C, and at one side of
the latter, and a similarlever is likewise piv-
oted upon the opposite side of the frame C,
thelower endsof the vertical arms of these two
levers being connected together by a rivet or
screw L loosely surrounded by a roller-sleeve
I/, Aspring M which is secured to the frame
C presses the roller 1" against the periphery
of the wheel A, and thus serves to hold the
upper arms of the levers J normally in ele-
vated position, and by its pressure produces
abraking-action upon said wheel by the roller
L’. The upperarm of each lever J is formed
with an ontwardly extending lip or finger-
piece K to be pressed upon by the operator’s
thumb and finger, so as to move the roller L’
backward out of engagement with the periph-
ery of the wheel A when it is desired to move
the instrumentalong. Inasmuchastheroller
1/ is simply an anti-friction device, it may
obviously be dispensed with, if so preferred,
the spring M acting directly against the rivet
or screw L and the latter acting directly
against the periphery of the wheel A. In any
event,thisbrake-attachment enables the rota-
tion of the measuring wheel A to be instantly
arrested whenever the terminus of measure-
ments is reached, so that the measurements
shall be absolutely accurate.

Within the main-wheel A is placed a gear-
train supporting frame or plate G°® which is
of approximately V-form,and which isloosely
supported upon the shaft or arbor B; said
shaft extending through the frame or plate
at the juncture of its two arms. The upper
end of the upper arm of this plate G%is con-
nected by an expansively acting spring ¢’ to
an adjacent screw or rivet m, and the lower
arm of the plate is desirably of approxi-
mately triangular form, or of any other proper
shape to bring the several members of the
gear-train, to be presently described, into
proper relative position. Upon the shaft or
arbor B, and within the wheel A, is also
mounted a gear-pinion G, which is so con-
nected to the shaft as to remain .stationary
therewith, and which meshes with a gear-
wheel G’ journaled in the upper part of the
lower arm of the plate G%. The arbor of this
gear-wheel G’ carries a gear-pinion G* which
rotates with the gear-wheel G’ and the teeth

of which mesh with the teeth of a gear-wheel
G2 journaled upon the intermediate portion
of thelower arm of the frams G®% The arbor
of thisgear-wheel G®also carries a gear-pinion
G* which rotates with the gear-wheel G® and
the teeth of which mesh with the teeth of a
gear-wheel G° mounted upon the arbor or
shaft g before referred to as carrying the
pointer or pointers I'; the gear-wheel G® being
arranged to turn with said arbor ¢, and this
arbor being journaled within the wheel A
independently of the frame or plate G°, pref-
ably as shown in one side of the wheel A and
in a strap-hanger m’ secured to the inner sur-
face of said side. .

The gearing-train is so proportioned, ordi-
narily, that one complete revolution of the
main wheel A will rotate the arbor ¢ a suffi-
cient distance tocausetihepointer or pointers
I to travel from one graduation-mark on the
dial or scale E to the next succeeding mark,
so that each graduation-mark on said scale
‘E indicates nine inches. The expansive ac-
tion of the spring ¢’, before referred to, op-
erates to forece the upper arm of the frame
G5 toward the right and thus normally retain
the gear-pinion G* in engagement with the
gear-wheel G5 but in order to disengage the
said pinion and wheel from each other, and
thus to throw the entire train of gearing out
of operative condition when so desired, a
projection ¢* is provided; this projection ex-
tending outward from the lower end of the
lower arm of the frame or plate G® and also
through a slot ¢® in the adjacent side or face
piece of the wheel A. Thus whenever it is
desired to throw the train of- gearing out of
action, the projection ¢*®is pressed toward
the left and the gear-pinion G*is moved out
of engagement with the gear-wheel G°; the
spring ¢’ being correspondingly eompressed.
With the gearing-train thusout of action, the
pointer I can be readily turned back or for-
ward to “0” on the scale E,at the completion
of a set of measurements, and the instrument
thus be in readiness for a new set of meas-
urements.

It is belioved that,in view of the above de-
seription, no further detailed explanation of
the operation of the instrument is necessary,
it sufficing to say that when starting the in-
strument, the large pointer II is brought di-
rectly over the spot at which the measure-
ment is to begin and that the instrument is
run along until said pointer is directly over
the spot at which the measurement is tostop.
The brake L is thrown off of the wheel A at
the commencement of the measuring opera-
tion and is applied at the completion of such
measurement; the thumb-pieces K beingalso
pressed upon at the completion of the several
measurements, and the machine reset, as
above described.

Having thus described my invention, what
T claim as new therein, and desire to secure
by Letters Patent, is—

1. A rotary hand-propelled measuring-in-
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strument, comprising a rotative measuring-
wheel carrying a graduated seale and oper-
ated by tractional rotation, a frame-piece or
arm on which said measuring-wheel is jour-
naled, and a pointer rigidly secured to said
frame and operating in conjunection with the
graduated scale at the starting point of the
measurement; said frame being formed for
direct tractional contact with the surface to
to be measured and thus maintaining itself
and its pointer in operatively fixed relation
tothe wheel during the measuring-operation,
substantially as set forth.

2. A rotary measuring-instrument, com-
prising a rotative measuring-wheel carrying
a primary and also a secondary graduated
scale and operated by tractional rotation, a
frame-piece or arm on which said wheel is
journaled, an indicating arm or pointer rig-
idly secured to the frame and operating in
conjunction with the primary scale, a train
of gearing carried and actuated by the meas-
uring-wheel, a rotative arbor also carried by
the measuring-wheel and having a gear-wheel
engaging the train, and a pointer carried by
said arbor and operating in conjunction with
the secondary scale; the frame-piece being
formed for direct tractional contact with the
surface to be measured and thus maintaining
itself and its pointer in fixed operative rela-
tion to the measuring-wheel during the meas-
ing-operation, substantially as set forth.

3. A rotary measuring-instrument, com-
prising a rotative measuring-wheel carrying
a primary and also a secondary graduated
scale and operating by tractional rotation, a
frame-piece or arm, on which said wheel is
journaled, formed for direct tractional con-
tact with the surface to be measured and car-
rying a rigid pointer operating in conjunc-
tion with the primary scale, a train of gear-
ing carried movably as a whole by the meas-
uring-wheel, a rotative arbor also carried by
the measuring-wheel and having a gear-wheel
for disengageable connection with the gear-
train, and a pointer movable with said arbor
and operating in conjunction with the sec-
ondary scale, substantially as set forth.

4. A rotary measuring -instrument, com-
prising a rotative measuring-wheel carrying
a primary and also a secondary graduated
scale and operating by tractional rotation, a
frame-piece or arm, on which said wheel is
journaled, formed for direct tractional con-
tact with the surface to be measured and car-
rying a rigid pointer operating in econjunec-
tion with the primary secale, a rotative arbor
carried by the wheel and carrying a rigid
pointer operating in conjunection with the sec-
ondary scale, and a gear-wheel also carried
by said arbor, and a spring-pressed frame car-
ried by the measuring-wheel and supporting
a train of gearing one member of which en-
gages the wheel on the secondary pointer ar-
bor; said train-carrying frame being formed
for engagement by hand to throw its train

[ out of engagement with said arbor-wheel,
substantially as set forth.

5. A rotary hand-propelled measuring-in-
strument, comprising a rotative measuring-
wheel, a frame-piece or arm essentially right
angular in form, upon which said wheel is
journaled, formed for direct tractional en-
gagement with the surface to be measured,
and a brake-lever pivoted upon said arm ad-
jacent to the angle thereof and engaging the
periphery of the wheel, substantially as set
forth. .

6. A rotary hand-propelled measuring-in-
strument, comprising a rotative measuring-
wheel, a frame-piece or arm essentially right
angular in form, upon which said wheel is
journaled, formed for direet tractional en-
gagement with the surface to be measured,
and a spring-pressed brake-lever carried by
said arm adjacent to the angle thereof and
engaging the periphery of the wheel; said
lever being formed with a handle or projec-
tion to disengage it from the wheel, substan-
tially as set forth,

7. Arotary measuring-instrument, compris-
ing a hollow rotative measuring-wheel carry-
inga primary and also a secondary graduated
scale and operating by tractional rotation, a
frame-piece or arm, on which said wheel is
journaled, formed for direct tractional con-
tact with the surface to be measured and car-
rying a rigid pointeroperating in conjunction
with the primary scale, a train of gearing
carried movably as a whole within the meas-
uring-wheel, a rotative arbor also carried by
the measuring-wheeland having a gear-wheel,
within said measuring-wheel, for disengage-
able connection with the gear-train, and a
pointer movable with said arbor and oper-
ating in conjunection with the secondary scale,
substantially as set forth,

8. Arotarymeasuring-instrument, compris-
ing a hollow rotative measuring-wheel carry-
ing a primary and also a secondary graduated
scale and operating by tractional rotation, a
frame-piece or arm, on which said wheel is
journaled, formed for direct tractional con-
tact with the surface to be measured and car-
rying a rigid pointeroperating in conjunetion
with the primary seale, a rotative arbor car-
ried by the wheel and having a rigid pointer
operating in conjunction with the secondary
scale, and a gear-wheel also carried by the
arborandlocated within the measuring-wheel,
a gpring-pressed frame located within the
meagsuring-wheel and supporting a train of
gearing one member of which engages the
wheel on the secondary-pointer arbor; said
train-carrying frame being formed for engage-
ment by hand to throw its train out of en-
gagement with said arbor-wheel, substan-
tially as set forth,

9. A rotary hand-propelled measuring-in-
strument, comprising a main measuring-
wheel, a frame in which the wheel is jour-

naled, a pointer rigidly connected to said
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frame and extending substantially at right
angles therewith tothe periphery of the wheel;
said frame being provided with a depending
end having a tracticn roller or wheel to rest
upon the surface to be measured, substan-
tially as set forth. ' '

10. A rotary measuring-instrument, com-
prising a measuring-wheel and a frame in
which said wheel is mounted, said frame hav-
ing a depending end-portion to bear upon the
surface to be measured, a lever pivoted to

“said frame and means for passing said lever

15

normally at one end against the measuring-
wheel the lever terminating at its opposite
end in such position as to be pressed to re-

530,686

lease the lever from braking contact with the
wheel, substantially as set forth.

11. A rotary measuring-instrument, com-
prising a measuring-wheel, and a frame in
which said wheel is mounted, bell-crank le-
vers pivoted on opposite sides of the frame
and econnected together at one end, and a
roller located at such point of connection and
means for pressing the lever-roller normally
againstthe periphery of the measuring-wheel,
substantially as set forth.

JAMES GRAY.

Witnesses:

Tonb MASON,
0. RAYMOND BARNETT.
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