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To all whom it may concermn: '

Be it known that I, ARTHUR MORTON
HAYNES, a citizen of the United States, resid-
ing at St.-Paul, in the county of Ramsey and
State of Minnesota,have invented an Tmproved
Kinemeter, or Tnstrument for Indicating and
Recording the Speed of Revolving Motion,
and the Relative Speeds of Two Revolving
Motions; and I do hereby declare that the fol-
lowing is a full and exact deseription thereof,
reference being had to the accompanying
drawings, making part of this specification.

The principle on which my invention is
based is that of an indicating or recording
movement, derived from the combination of
two actuating movements, one a constant and
predetermined movement and the other a
variable movement proportioned to thespeed
of the motion which it is required to indicate
or record, or both may be variable movements
when the speeds are to be compared. The
mechanical means by which I carry out this

. prineciple I will now describe.
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Figurel of the accompanying drawings rep-
resents a front or top view of the essential
parts of my invention, according as the appa-
ratus is placed in a vertical or horizonal posi-
tion; Fig. 2, a view thereof at right angles to
that shown inFig. 1; Fig. 3, a modification of
one part of the apparatus.

Like letters designate. corresponding parts
in all of the figures. :

As the essential foundation of an apparatus
embodying my invention, I employ for pro-
ducing a variable movement proportional to
the varying speed of the shaft, axle, or other
revolving mechanical element the speed of
which is tobe indicated or recorded, a revolv-
ing disk, upon the face of which a wheel or
roller ig caused to travel by revolving in con-
centrie paths of various lengths of circumfer-
ence thereon, and moved thereby, the wheel
or roller having also a movement in the line
of its axis to enable it to take different paths
in traveling upon the disk.

In the drawings, A represents such a disk,

_revolving on its axis ¢, and Bsuch a wheel or

roller traveling in substantially concentric cir-
cles upon the face of the disk. The wheel B
is caused to revolve on its axis by the contact
of its periphery with the face of the disk, this
periphery, preferably, being slightly yielding
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and elastic, as when covered with a thickness,
s, of soft india-rubber, so as to adhere to the

disk with certainty and without unnecessary 3

pressure. The wheel or roller is mnounted on
and secured to a shaft,C,which not only turns
in suitable bearings, b b, but has a free longi-
tudinal movement therein, so that the wheel
or roller may take different positions on the
face of the disk anywhere between the center
and periphery thereof. For producing the
other motion, which, in connection with the
revolving disk and wheel or roller traveling
thereon, produces the resultant motion re-
guired, I prefer to employ a nut or female
serew, D, rotated positively, which engages
with a serew-thread, ¢, on the shaft O of the
wheel or roller, and by the revolution of which
the said shaft is eaused to bemoved endwise in
one direction or the other, and therefore is
made to move the wheel or roller toward or
from the center of the vevolving disk and
cause it to travel in paths of different lengths
on the face of the disk.

It may. be here remarked that, as a me-

- chanical equivalent of the construction shown

and above set forth, the female serew may be
upon the shaft C and the male screw be posi-
tively revolved to produce the longitudinal
movement of the shaft, as specified.

The disk A and nut or screw D are to be
driven, one by the shaft, axle, or revolving
element the speed of which is required to be
indicated or recorded, and the other by a mo-
tor having a uniform and determinate rate of
speed, such as a clock-movement. As will be

seen, it really makes no difference in prineiple

which is driven by the shaft oraxle and which
by the clock-work. o

I will deseribe the apparatus represented in
the drawings as having the disk A driven by
the shaft or axle and the nut D as driven by
clock-work.

The disk A is drivenin any suitable way by
the shaft or axle H, whose speed is to be indi-
cated or recorded.” T have shown a circular
rack or set of gear-teeth, d, on the back of the
disk into which gears a pinion, f, on a trans-
mitting-shaft, I, that has apinion, g, upon it
to gear with a correspending cog-wheel, 7, on
the said revolving shaft or axle H, either
directly or by intermediate gearing. Thus

the speed of the disk Aisalways proportional
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to that of the shaft, and may be
quired rate.

The nut or serew D has a cog-wheel or
pinion, %, thereon to gear with the clock-work
I, either directly or by intermediate gearing,
so that the action of the nut or serew may be
in the same dircetion as that imparted to the
wheel or roller D and its shaft . The rate of
motion to be given to this nut or screw may
be about the same as the average motion im-
parted to the said wheel or roller and shaft,
and so that with an average motion the wheel
or roller may travel in a circular path about
midway between the center and circumference
of the disk A. With such an arrangement of
the parts, whenever the speed of the shaft or
axle whose speed is to be indicated or re-
corded increases so as to rotate the wheel or
roller B and itsshaft O fasterthan the uniform
speed of the nut orserew D the serew ¢ of the
said shalt C will travel down in the nub until
the conscquent shortening of the circular
pathway of the wheel or roller B on the face
of the disk A reduces the speed of the said
wheel or roller and of its shaft to the same rate
of speed as the nut, when the two will travel o-
gether as long as the same rate of speed is
maintained by the revolving shaft or axle. On
the other hand, if the speed of the said revolv-

ab any re-

ing shaft or axle decreases, the greater speed

of the nut D will canse the serew ¢ to travel up-
ward therein until the wheel or roller B reaches
a _cireular pathway on the disk A, which will
give it a speed equal to that of the nuf; and
thus the wheel or roller B and its shaft G will
continue to travel up or down whenever the
speed of the revolving shaft or axle varies,
and the position of the same will al ways bear
exact relation to the speed of thesaid shaft or
axle. Tt follows, therefore, that the longitudi-

nal travel of the shaft C will, by a proper pro--

Dortioning of parts and speed, move an indi-
cator-index or a recording-marker, so as to
indicate or record the speed of the primary
shaft, axle, or otherrevolving element. Any
of the known means of indicating or recording
motions may be connected with the shaft C.
I have shown in the drawings a sliding bar,
T, connected with the said shaft. On this bar
is a rack, 4, which gears into a pinion, %, on
the spindle 7 of an index, m, and in connection
with the said index a cirenlar scale, 2, marked
to indicate the number of revolutions in a
minute or other unit of time at which the
primary shaft, axle, or other revolving ele-
ment is rotating. This sliding bar also ear-
ries astylus or pencil or other marker, o, which
marks upon a moving chart or tablet the rela-
tive positions of the shaft C, indicating the
speed of the revolving shaft or axle at any
given time. This chart or tablet is caused to
move on suitable rolls or éther mounting at a
uniform rate by clock-work or other motor,
(which may be the same as that which turns
the nut D or not,) so as to indicate the divis.
lons of current time or place by snitable scale-
markings and numbers, as at p, thereon, while

scale-marking and numbers, as at s, areshown
on the chart or tablet, caleulated to show the
speed of the shaft or axle at any point of the
time passed. : .
When the nut D is connected by gearing
with the shaft, axle, or other revolving ele-
ement the speed of which is required to be
indicated or recorded, and the disk A is simi-
larly connected with the clock-work or other
means of uniform or variable motion, the same
construction as above described may be used;
but in this case the wheel or roller B and its
shaft C have a motion opposite to that de-
seribed above for the other arrangement—
that is, when the speed of the revolving axle
or shaft increases the conseguent more rapid
revolution of the nut D causes the screw ¢ to
travel upward in the nut until the wheel or
roller B makes a circular pathway on the face
of the disk A, which will give it an increase
of speed equal to that of the nut, and when
the revolving shalt or axle decreases in speed
and the nut D revolves more slowly the screw
¢ travels downward in the nut until the wheel
or roller 3 vreaches a shorter eireular pathway,
which will give it a lessened speed equal to
that of the nut. A slight change only is re-
quired in the whole structure, and that is in
the arrangement of the indicating and record-
ing devices. The rack ¢ will then be on the
other side of the index-pinion %, as shown in

Trig. 3, so that the scale may read in the proper’

direction, and the markings on the receiving
chart or tablet will read upward instead of
downward.

In many cases the last arrangement above
described will be more convenient than the
other and will be more readily apprehended,
since the length of the ecircular pathway of
the wheel or roller B will always be directly
proportional to the speed of the revolving
shaft or axle.

This invention is of course applicable to a
great many practical uses wherever it is de-
sirable to know the speed of shafts and axles.
It is especially useful on railway-trains, not
only toshow theengineer at aglance the speed
ofthetrainat any moment, but by the recording
of thespeed along the whole ronte to show the
effects of the various speeds on the track and
therolling-stock, of train-resistance on various
grades, curves, and from the effeet of the
winds, &e., and to serve as a detective of and
check upon careless engineers. In like man-
ner mechanical engineers can handleand study
machinery with greater intelligence and more
certain deductions with it than withont it.

I claim as myinvention--

1. The combination of a clock-work, a re-
volving disk, a wheel or roller traveling in
cireular pathways on the face of the disk and
rolated thereby, a shaft on which the wheel or
roller is mounted, having a longitudinal move-
mentinitsbearings and provided with a screw-
thread, and a revolving nut or screw receiv-
ing and fitting the screw-thread of the said
wheel or roller shaft, the said revolving disk
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and nut being connected by suitable gearing,
one with the shaft, axle, or revolving element
whose speed is to be indicated or recorded
and the other with said elock-movement or
other source of uniform motion, substantially
as and for the purpose herein specified.

‘2. The combination of a clock-work, a re-

volving disk, a wheel or roller traveling in
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circular pathways on the face of the disk and
rotated thereby, a screw-shaft on which the
said roller or wheel is mounted, having a lon-
gitudinal movement in its bearings, a revolv-
ing nut or serewacting upon the screw-thread
of the said shaft, the said disk and nut or
screw being rotated, one by clock-work or other
source of uniform motion and the other by
the shaft, axle, or revolving element whose
speed is tobeindicated, and an index actuated
by the longitudinally-moving wheel or roller
shaft, substantially as and for the purpose
herein get forth. ) )

3. The combination of a revolving disk,a

wheel or roller traveling in cirenlar pathways
on the face of the disk and actuated thereby,
a screw-shaft on which said wheel or roller is
mounted, having a longitudinal movement in
its bearings, a revolving nut or serew acting
upon the screw-thread of the said shaft, the
said disk and nub or serew being rotated, one
by elock-work or other source of uniform mo-
tion and the other by the shaft, axle, or revolv-
ing element whose speed is to be recorded, a
marker actunated by the longitudinally-mov-
ing wheel or roller shaft, a clock-work, and a
gradnated chart or tablet on which the move-
ments of the markerare marked, substantially
as and for the purpose herein specified.

In testimony whereof I have hereuntoset my
hand in presence of two subscribing witnesses.

ARTHUR MORTON HAYNES.

Witnesses:
Louis FEESER, Jr.,
W. J. RODGERS.
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