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UNITED STATES

PATENT OFFICE.

FRANKLIN VAN WINKLE, OF PATERSON, NEW JERSEY.

ROTARY TRANSMITTING-DYNAMOMETER. ‘

SPECIFICATION forming part of Letters Patent No. 472,466, dated April 5, 1892,
Application filed November 11,1891, Serial No. 411,651, (No model.)

To all whom & may concern: ,

Be it known that I, FRANKLIN VAN WIN-
KLE, a citizen of the United . States, residing
in the city of Paterson, county of Passaic, and
State of New Jersey, have invented a new

_and useful Rotary Transmitting-Dynamome-

ter, of which the following is a specification.

My invention relates more particularly to
improvements in that class of rotary trang-
mitting-dynamometers in which weighing-
springs are employed for measuring the force
of rotation or number of horse-powers com-

municated by an ordinary shaft to an ordi--

nary pulley on such shaft or communicated
by the pulley to the shafr. :

The objects of my invention are to provide
in this class of dynamometers positive mech-
anism to operate the pointer-hand of a sta-
tionary dial or scale in accordance with the
performance of the weighing spring or
springs, to provide differential scale-plates so
1aid off and constructed that when adjusted
to any speed of rotation and strength of
spring or other resisting element employed
for weighing the force of -rotation then the
number of horse-powers or other units of
work being transmitted may be ascertained
at sight, and to provide such form of other
parts as to eliminate errors arising from fric-
tion, weaxr-of parts, adjustments of the oper-
ator, and otherwise to facilitate the accurate
adjustment and operation of the dynamome-
ter. I attain these objects by the mechanism
illustrated in the accompanying drawings, in
which—

Figure 1 is a side elevation of the dyna-
mometer with an ordinaryscale. Fig.2isan
end elevation of the dynamometer, takén in
direction of the arrow m in Fig. 1. Fig. 3 is
a plan or top view of the main frame-work
and plate Aof the dynamometer, taken in di-
rection of the arrow #’ in Fig. 2. Fig4is a
part plan or top viewof Fig. 1 to betterillus-
trate the arrangement and mounting of the
rock-shaft motion on the frame-work of the
dynamometer. Fig. 5 is a sectional view of
the plate A and aview of one-half of the main
frame-work of the dynamometer, taken along
the line F F in Fig. 3, showing the manner of
applying the plate A and frame-work of the
dynamometer to anordinary shaftand pulley:

on suech shaft, the pulley being shown in sec-
tion. Figs.6and 7are details, on an enlarged
seale, of rock-shaft and connections, the points
of view being the same as that in Figs. 1and
2, respectively.
scale and carrying-rings- as shown in Fig. 1.
Fig. 9 is a view of parts shown in Fig. §,
taken in direction of arrow v in Fig. 8. Fig.
10 is a top or plan view of parts shown in

35

Fig.8 isan enlarged view of

60

Figs. 6 with the partsshown in Figs. 8 and 9°

attached, the scaleshown in Figs.1 and 8 be-
ing superimposed by my differential scale-
plate for greater clearness of description, the
carrying-rings f and g being revolved,so that
the scale-plates appear in elevation. Fig. 11
is a sectional view of carrying-ring f shown
in Figs. 1, 8, 9,and 10. Fig. 12 isa view of a
simple scale asshown in Figs.1 and 8, super-
imposed by my differential scale-plate used in
conjunction with my compounding scale-
plate. TFig.13 is a side view of my com-
pounding scale-plate; and Fig. 14 is a sec-
tional plan of parts shown in Fig. 12, taken
on line b b, Fig. 12.

Similarlettersrefertosimilar partsthrough-
out the several views.

To facilitate the application of the dyna-
mometer to a shaft,the main frame-work and
all parts which surround the shaft are made
in halves in order that the dynamometer may
be mounted on the shaft in the manner of a
split or separable pulley. _

The main frame-work of my dynamometer
consists in an elliptically-shaped plate B, the
outline of which is best shown in Fig. 2. This
plate has a central hollow hub C, elongated to
one side of the plate, with the grooved collar
e near its end, said hub projecting a shorter
distance to the other side of the plate, with a

spherical exterior surface D, (see Figs. 4 and "

5,) terminating in the plain collar E,said plate
and hubs being made in halves coming fo-
gether along the line F F, Fig. 8, and held to-

gether by bolts passing through the project-

ing lugs G G. Thecentral hollow hub of this
main frame-work is recessed along a portion
of its elongated end and bored out in the re-
maining portions of its length to receive the
shaft upon which it may be placed, as shown
in Fig. 5. '
A is a circular plate the middle portion of
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which is dished or erowning, said plate being
made in halves coming together along theline
II H, Fig. 2, and held together by bolts pass-
ing through projecting lugs I I, Fig. 1, the
plate being provided with a short central hol-
low hub which is bored out to fit loosely around
the spherical portion D of the central hub of
the main frame-work.

K is a rock-shaft the ends of which have
countersunk recesses, by means of which it is
mounted on conieally - pointed screws L I,
which pass through lugs projecting from B
and are held firmly in place by lock-nuts M
M. A partial section of one of these lugs and
arrangement of screw and lock-nat is shown
inFig.6. Nisanarmon K projectingtoward
the plate A, and O and O are parallel arms
projecting from I{ at right angles to N, one
over each side of the hub C.

P P are links connecting by pivotal screws
the ends of the parallel arms O O to the exte-
riorly-grooved collar Q, which, being made in
halves, encircles the reduced portion of hub
C, said collar being free to slide along C, and
is provided with feathers R R, (see Fig. 7,)
which project into the slots 8, Ifigs. 3 and 4,
said slots being formed through the sides of
C by cutting back from both sides of the halv-
ing-line F T, Fig. 3.

T is a connecting - rod having spherical
socket ends with detachable caps.

U and U’ are spherical or ball ended stud-
bolts set in the end of the arm N and in the
curved slot  in the plate A, respectively, and
connected by the connecting-rod T. (See Fig.
2.) When the plate A, rock-shaft I, and col-
lar Q are mounted on the frame-work of the
dynamometer and connected as deseribed,
then any change of relative angular position
between the plates A and B around the axis
of hub C will cause Q to move along the hub
C, the direction and degree of travel of Q be-
ing dependent upon the relative direction and
degree of motion between the two plates A
and B.

V V' are hubs on one side of the plate A,
projecting toward B. X is a similar hub on
the plate B, projecting toward the plate A.

W, Fig. 2, is a helical pull-spring connect-
ing the plates A and I3. The material of the
helix forming W is turned upin eyes at both
ends, through which eyes the suspending
pins Y and Y’ pass, respectively, intothe hubs
X and V, said pins being held in place by set-
serews, as shown in Fig. 5. If the plate A be
rotated on its axis, which is also the axis of
the hub C, in the direction indicated by the
arrow %, Iig. 2, any resistance offered to such
rotation by B will be transmitted through W
to A,causing W to elongate, and thereby per-
nitting A to advance in its relative angular
position with respect to B in direction of the
arrow Z until the resistance offered by B is
overcome by W. Then B follows along in
the rotation primarily imparted to A. The
direction of arrow ¢ in Figs. 4 and 10 is the
same with respect to B as arrow Z in Fig. 2.

472,463

Consequently when A advances in rotation
with respect B in the manner previously de-
scribed and the ball-stud U’ is fixed in the
slot « of the plate A, then U’, T, and U and
the end of the arm N are carried in direction
of arrow ¢, imparting a partial revolution of
the shaft K on its axis, resulting finally in
movement of the parallelarms O, links P, and
collar Q in direction of arrow d, Figs. 1,4,
and 10. If during suchrotation of A the re-
sistance offered by B lessens,then thespring
W, by reason of transmitting a lesser strain,
resiles to such length as may correspond to
the reduced resistance and carries B for-
ward in the direction of rotation toward its
original position with respect to A, and Q
moves in direction opposite to arrow d, Figs.
1, 4, and 10. Each particular degree of re-
sistance transmitted by the spring from one
plate to the other produeces its particular posi-
tion of the sliding collar Q on the hub Cand
will be indicated upon the scale, as herein-
after described.

Jand gare rings madein halves coming to-
gether along the line A &, Fig. 9, the interior
surfaces of which rings are suitably beveled
for fitting loosely around the beveled grooves
intheslidingcollarQand fixed collare, vespect-
ively. Theseringsareeach provided with two
hubs—such as shown in sectional view of ring
J in Fig. 11—for the purpose of receiving the
guide-rods ¢ 4,0ne end of each being serewed
into the hubs of g, while the hubs of f are free
toslide over theremaining portion of the rods.
The ring f has a projection j, to which is piv-
oted the linlk ,and the ring ¢ has projecting
from it the scale-plate I, the lower portion of
whieh is made in form of a segmental are, on
which is laid off a scale.

7 18 a pointer-hand pivoted at p» and con-
nected by the link  to the ring f,its free end
being carried over the scalein accordanee with
the motion of the ring fin the sliding collar (}
along the hub C. When the hub C isin rota-
tion, the seale-rings # and g may be prevented
from rotating with the hub C and caused to re-
main stationary by holding the downward-ex-
tending portion of the scale-plate in the hand
or by securing the lower portion of the scale-
plate by twine or otherwise to a stationary
object. 'Thus the position assumed by the
pointer-hand = on the scale may be noted
while the hub C is in rotation. If the plate
B receives the primary rotation instead of A,
but in a direction opposite to that indicated
by the arrow Z, Fig. 2, and such rotation be
resisted by the plate A, then the spring W
will be similarly elongated and n will bhe car-
ried over the scalein the same manner. The
periphery of the plate B has cut out of it a
gap or notch bounded by projecting lugs ¢
and 7, through which pass screws s and £, re-
spectively, held in place by lock-nuts.

w is the stop-bracket projecting from the
plate A through said gap. When the spring
W in its normal length and without any
strain upon it connects A and B, as previously
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described, then A is to be turned past B suf-
ficiently to take up any lost motion between
the suspending pins and the plates A and B

or between the suspending pins and the eyes |

of the spring W. The screw s is then to be
set down and secured in contact with .
‘With « and s thus in contact the dynamome-
ter may be driven backward without injury
to or derangement of its parts. 'When driven
in the dueetlon which tends to elongate the
spring W, the maximum relative motlon be-
tween the two plates and consequently the
maximum elongation of the spring W are
both limited by % coming in contact with the
end of the screw {. If,however,it be desired
to measure resistance transmitted between
the plates when the relative directions of ro-
tation are opposite to those previously de-
scribed, then in order that such resistance
may be transmitted in a manuner tending to
elongate W it is necessary for W to be con-
nected from the projecting hub X of the plateB
totheprojectinghub 'V’ of the plate Abymeans
of the suspending pins Yand Y’’. Whenthe
spring is connected withoutstrain,asshown in
Fig.1,the proportionsof thedynamometer are
such that the distance from X to V' is greater
than. the distance from X to V by such an

- amount that in order to connect W without
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strain from X to V’it is first necessary to ro-
tate A around B in direction of the arrow Z
a sufficient distance to bring the side of the
stop-bracket wagainst the end of £.. ¢is then
in position to operate as a backward stop,
while s becomes the forwardstop. When W
is thas changed about, the partial rotation of
A past B, which is incidental thereto, results
in earrying the pointer-hand n to a point to
the left of the zero of the scale—that isto say,
in direction of the arrow d. The pointer-
hand may be returned to zero by loosening

the ball-stud U’ in the slot « of the plate A

and moving italong said slot to such position
that n again mdlcates zero, in which position
U’ may De again secured to A. When thus
adjusted, any resistance to rotation between
the plates A and B, causing the spring to
elongate, will cause m to assume a posmon
to the right of the zero of the scale.
Suecebswe positions which the end of the
pointer-hand » will assume on the are of the
scale-plate for different numbers of horse-
powers or foot-pounds per minute transmitted
from A to B or B to A, employing a given
spring W, may be determined for a given

speed of rotation of the dynamometer, inas--

much asthe degree of elongation of the spring
is ascertainable for any degree of resistance
to rotation which the plate A may offer to the
plate B, or vice versa.

Figs. 1 and 8 best illustrate the appearance
of a d1v1ded and figured scale laid off on [ in
the manner described for a stated speed of
rotation of the dynamometer—as, forinstance,
one hundred revolutions per minute—using
always the same spring. "In dynamometers
heretofore made this has been the only type

‘carved lines marked “1234,” &e.

of secale provided, and when such a scale is
used at any other speed of rotation or when
any change is made in the spring employed
ditferent from those for which the scale is es-
pecially constructed, then, in order to arrive
at the true number of horse-powers, the op-
erator must make calculations for every read-
ing.

To avoid the multiplicity of caleulations
and to cause the pointer-hand to indicate the
true number. of horse-powers, I provide my
differential scale-plate.

When my dynamometer is used at differ-
ent speeds of rotation, employing always the
same spring, then my differential scale-plate
d’ is to beused. Thisconsists of a flat spade-
shaped plate d’ of form shown in Figs. 10 and
12, the narrow upper portion of which has
parallel slotted openingse’. The differential
plate when used is to be laid upon the faceof
{ under the pointer-hand n, as shown in Fig.
10, and may be secured in different positions
of vertical adjustment by means of screws f’
f’, which pass through the slots ¢’ into the
upper part of . When using always the
same spring or equal springs, arbitrarily-
spaced lines, each representative of a speed
of rotation, are made upon the face of the up-
per portion of I in form of a scale g, (see
Figs. 8 and 10,) and so laid off that the upper
edge of d’ may be blouo*ht opposite to any
lelSlon on said scale g’. . As shown in Fig.
10, the face of d’ is laid off with a centlal
7er0-llne, to the right and left of which are
I call these
curved lines “differential curves,” and they
are of such form that when the upper edge of
d’ is set opposite to that division of ¢’ corre-
sponding to any given speed of rotation made
by the dynamometer then the end of the
pointer-hand will be on the curve marked “1”
when one-horse power is being transmitted,
on curve“2” for two-horse powers,“3” for three-
horse powers, &e., to the right or left of the
zero-line, according to the direction of resist-
ance for which the spring and pointer-hand
may have been adjusted, in the manner pre-
viously described.

When the dynamometer is always to be
used at a constant speed of rotation and for
the purpose of greater or less sensitiveness of
action, different strengths of springs are em-
ployed at different times. Then in a similar
manner my differential scale-plate may be
laid off in curves to be used for indicating
different horse-powersin the same manner as
previously described, the divisions of the
scale ¢’ being then taken as representative of
different strengths of springs instead of dif-
ferent speeds of rotation.

" For springs offering different degrees of re-
sistance to elongation, each of which may be
used in the dynamometer at different speeds
of rotation of the latter,I employ the same
general form of differential scale-plate in con-
junction with my compounding scale-plate 5,
Figs. 12, 13, and 14. The scale-divisions ¢’,
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previously described, are then discarded, ox-
cepting a single division-line 7/, (see Fig. 12,)
which for greater explicitness of location I
mark with an arrow-head, as shown in Fig.
12, By means of the binding-screw %', which
passes through the slotted projecting portion
of the back of §/, the latter may be secured in
different vertical adjustments with reference
to I, so that any one of the division-lines
drawn on the face of j* may be opposite to 2/,
Beginning at a certain division on j'—as, for
example, that marked “100”—and proceeding
upward lines are drawn, each of which is rep-
resentative of the number of pounds required
to elongate different springs one inch, as one
hundred, two hundred, three hundred, &e.,
and similarly beginning at “100” on j/ and
proceeding downward lines are drawn repre-
sentative of different speeds of rotation of the
dynamometer—as, for instanee, one hundred,
two hundred, three hundred, &e., revolutions
per minute.

In Fig. 12 some of the divisions below “100”
are partially obscured from view by the dif-
ferential scale-plate.

The spacings of the divisions of the com-
pounding scale-plate j’and the curves on the
differential scale-plate, when used in conjunec-
tion with the said ecompoundingscale, are such
that the pointer-hand »n will indicate the cor-
rect number of horse-powers on the differen-
tial scale-plate in the manner previously de-
seribed, provided 5’ is so adjusted that the di-
vision representing the strength of spring
employed is opposite the division-line 7’
marked with an arrow-head, and the upper

edge of d’is fixed opposite tothat division on
’

J’ representing the speed of rotation.
In order to apply my dynamometer—as, for
instance, for the purpose of measuring the

number of horse-powers taken by a pulley, as
P’y Fig. 5, from an ordinary line-shaft, as ¢'—
the pulley is first to be loosened from the
shaft by removing set-screws, keys, or other
means of fastening, making of it a loose pulley.
Ashortdistanceonesideor theotherof the pul-
ley the plate B is to be mounted on the shaft,
the halves being secured together by the bolts
through lugs G. Then the rock-shaft K and
its connections, the scale-ring and scale em-
ployed, #nd finally the plate A are all mounted
on B. The weighing-spring W.is then to be
connected according to the direction of motion,
as before described, and the ball-stud U’ is to
be properly set in theslot x, so as to bring the
pointer 7 to indicate zero when the stop-
bracket « is against the end of the screw s
or t for a back-stop, as deseribed. The dy-
namometer is then to be moved along the
shaft until the periphery of the plate A comes
against the arms of the pulley. The periph-
ery of A has a projecting oroffset surface 1,
which is perforated all around by holes, as
shown, Fig. 2. The plate A is to be secured
to one side of the arms of the pulley by means
of bolts b/, passed through ¢/, one on each
side of every arm so secured, each pair of

472,266

bolts passing through a strap-piece on the
other side of each arm thus secured. (See
Fig. 5.) The plate B is then to be secured to
the shaft by the set-screw S’. (Shown in
Figs. 2, 3, and 4.) When the shaft is set in
motion, any power taken from it by the pul-
ley for driving other machinery by means of
a belt will be transmitted from the plate B to
the pulley through the spring W, resulting
in a greater or less clongation of W, and con-
sequent movement of the pointer-hand = to
a position on the scale-plate employed, and
the latter, as previously described, may be
held stationary or secured to a stationary or
object to prevent its turning with the dyna-
mometer.

In dynamometers heretofore constructed,
wherein the part driving the pulley is cen-
tered on the part secured to the shaft, no pro-
vision is made for articulation between those
parts in direction of the axis of the shaft.
Therefore any imperfection of the pulley’s
arms from a true plane square across the
shaft or springing of the arms results in
binding together the two parts mentioned
wlere they are held concentric.

In my improved dynamometer I provide
for free articulation and preserve concentric-
ity of those parts by making the exterior sur-
face of the centering-hub D on the plate I3
spherical, as shown at D, Figs. 4 and 5. By
means of the relative positions of the hubs
X, V, and V’ and stop-bracket « and screws
s and ¢ injury to the spring or indicating
mechanisin is prevented either from driving
forward with too great aload orfrom driving
backward by mistake or intention.

I claim as new—

1. In a rotary transmitting-dynamometer,
the combination of a plate adapted to be
made fast to the shaft and provided with a
central hub, the exterior surface of which is
spherical, and a loose plate adapted to be
mounted upon said spherical hub and capa-
ble of changing its angular position rela-
tively to the fast plate around the axis of ro-
tation of the dynamometer and also of as-

suming positions in different planes inclined’

to the plane of the fast plate, substantially
as shown and described.

2. In a rotary transmitting-dynamometer,
the loose plate A, provided with the stop-
bracket %, in combination with the shaft-
plate B, having a gap cut in its periphery
within which the end of the stop-bracket u is
adapted to move, thereby limiting the rela-
tive angular movement of the two plates, sub-
stantially as shown and described.

3. In a rotary transmitting-dynamometer,
in combination with the spring W, the loose
plate A, provided with the stop-bracket u, the
plate B, having a gap ecut in its periphery
within which the end of thestop-bracket wu is
adapted to move, and the adjusting-screws s
and ¢, substantially as shown and described.

4. In a rotary transmitting-dynamometer,
the combination of the plate A, provided with

70

75

8o

85

90

95

I00

105

110

115

120

125

130



I0

I5

20

25

30

35

40

45

5¢

55

472,466

the stop-bracket v and the suspending hubs
V and V’, with their pins, the spring W, and
plate B, provided with the suspending hub X
and its pin, and the gap in the periphery of
B, bounded by the lugs ¢ and 7, the said sev-
eral parts being arranged and placed rela-
tively to each other, substantially as and for
the purposes set forth and described.

5. In a rotary transmitting-dynamometer,
the combination of the plate A, provided with
the slot z, the plate B,spring W, a scale-plate
upon which is indicated the number of horse-
powers transmitted from one plate to the
othpr, intermediate mechanism, one end of
which intermediate mechanism is adjustably
secured in said slot « and the other is at-
tached to thepointer-hand of said scale-plate,
substantially as shown and described.

6. In a rotary transmitting-dynamometer,
the combination of a loose plate A,spring W,
indicating device, and intermediate mechan-
ism connecting said indiecating device with
said plate A, with a fixed or shaft plate hav-
ing a spherical hub extending toward the
loose plate and an elongated hub extending
from the opposite side of said shaft-plate,
upon which two hubs the loose plate and all
the other parts of the dynamometer are
mounted, substantially as shown and de-
seribed. :

7. In a rotary transmitting-dynamometer,
the combination of the plates A and B, means
for offering resistance to the rotation of one
of said plates past the other, the connecting-
rod T, provided at both ends with the uni-
versal ball-and-socket joints U U’, one end of
said rod being connected to the plate A and
the other end being secured to suitable de-
vices, which, with said connecting-rod, con-
stitute a transmitting mechanism, for the pur-
poses set forth. .

8. In a rotary transmitting-dynamometer,
the combination of theplates Aand B, spring
W, the connecting-rod T, provided at both
ends with the universal ball-and-socket joints
U U’, one end of said rod being connected to
the plate A and the other end being secured
to suitable devices, which, with said connect-
ing-rod, constitute a transmitting mechanism,
for the purposes set forth.

9. In a rotary transmitting-dynamometer,
the combination of the plates A and B, means
for offering resistance to the rotation of one
of said plates past the other, the rock-shaft
K, the sliding eollar Q, suitable devices con-
necting said rock-shaft with said plate A, and

- suitable devices connecting said rock-shaft
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‘with said sliding collar Q, substantially as

shown and described.

10. In arotary transmitting-dynamometer,
the combination of the plates Aand B, a weigh-
ing spring or springs, the rock-shaft K, the
sliding collar Q, suitable devices connecting
said rock-shaft with said plate A, and suit-
able devices connecting said rock-shaft with

said sliding collar Q, substantially as shown
and desecribed.

11. In a rotary transmitting-dynamometer,
in combination with the two plates A and B,
spring W, the connecting-rod T, arm N, rock-
shaft K, arms O O, links P P, and sliding
collar @, substantially as shown and de-

| seribed. :

12. In a rotary transmifting-dynamometer,

‘in combination with the plates A and B, the

spring W, the connecting-rod T,arm N, rock-
shaft I, arms O O, links P P, the sliding col-
lar Q, fixed collar e, and their respective en-
circling rings f and g, guide-rods ¢, link %,
pointer-hand n, and a suitable scale-plate,
substantially as shown and described.

13. As a new article of manufacture, a dif-
ferential scale-plate adapted for use in con-
nection with a dynamometer and capable of
adjustment for different speeds of rotation
of the shaft or for different springs or other
weighing devices employed in the dynamom-
eter and when so adjusted for any given
speed or for any given weighing device the
true number of horse -powers being trans-
mitted through the dynamometer will be in-
dicated upon said scale-plate withoutrequir-
ing any computation, substantially as shown
and described. :

14. In a rotary transmitting-dynamometer,
the combination of the plates Aand B, spring
W, a differential scale-plate and suitable
mechanism connecting the latter with the
plate A,said seale-plate being so constructed
that when suitably adjusted for any given
speed of rotation of the shaft, the strength of
the. spring W being constant, or vice versa,
for any given spring and the speed of rotation
being constant, the actual number of horse-
powers being transmitted through the dyna-
mometer will be indicated upon said scale-
plate without requiring any computation and
may be read while the dynamometer isin op-
eration, substantially as set forth and de-
seribed.
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15. In a rotarytransmitting-dynamometer, -

the combination of the plates A and B, means
for offering resistance to the rotation of one
of said plates past the other, the scale-plate
d’ and its pointer-hand n, suitable mechanism
connecting sald pointer-hand with the plate
A and the scale-plate j, all arranged and con-
structed substantially asshown and deseribed.

16, In arotary transmitting-dynamometer,
the combination of the plates Aand B,spring
W, the scale-plate d’, and its pointer-handn,
suitable mechanism connecting said pointer-
hand with the plate A and the scale-plate j,
all arranged and constructed substantially as
shown and described.

FRANKLIN VAN WINKLE.

Witnesses: )
CHAS. W. WARD,
HERBERT D. CLAPP.
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