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In connection with the training of a row-
ing crew it is desirable that a record be made
of the rowing strokes of each member of the
crew, which record shall be of a character
hat can be preserved and examined at leisure
by the coach who isin charge of the training
of the crew. By having such a record made
that will adequately and . correctly indicate
the power applied by an oarsman throughout
a propelling stroke of his oar, the coach can
more readily determine —weaknesses and
other rowing faults in individual members
of the crew than by depending solely upon
‘his observation of the crew in actual rowing.
A record so made will, therefore, be of
ereat aid to a coach in determining the rela-
tive rowing values of the members of the
crew and enable him to more definitely in-
struct each individual member thereof.

It is the leading object of this invention to
provide such a recording apparatus for use
in such relation to each oar of a racing shell
that the power applied to an oar throughout
the propelling stroke thereof will have an
individual and permanent record made of
ity and in order that the paper upon which
the record is made shall not be of too great
length so as to be unduly bullyy when in roll
form, it is another object of the invention to
provide a construction that will be effective
for recording any predetermined number of
the strokes, as for example, every third,
fourth, fifth, etc. stroke. Still a further ob-
ject is to provide means, such.as a panto-
graph device for enlarging the records. of
the power strokes to make such records raore
readily understandable. T accomplish these
objects by the construction and arrangement
of parts shown in the drawings and herein-
after described.

" be new will be set forth in the claims.
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In the drawings:— . , o
Fig. 1 is a plan view of a portion of a
racing shell and one of the right-hand oars
thereof, in connection with which is shown

- apparatus embodying my invention;

Fig. 2 is an enlarged plan view of the re-
cording apparatus shown in Fig. 15

Fig. 3 is a side elevation thereof; ‘

Fig. 4 is an end elevation of the same;

Fig.
certain parts of the apparatus, the section
being taken substantially on line 5—5. of
g 4 : o ~

Fig. 6 is an enlarged vertical central sec-

tion taken substantially on the line 6—6 of

passes; and -

That which is believed to

5 is a vertical central section through -

Fig. 2, the arc-shaped rack plate shown in
Fig. 2 being omitted '

"Fig: 7 shows details that are, respectively,
edge and face views of the pawl that engages
the clutcli member, a portion of the stand-
ard that the pawl is pivotally connected
with being also shown; - .

" Fig. 8 shows details that are, respectively,
a ¢central section and a face view of the
clutch ‘member that the pawl of Fig. 7 en-
gages with; . :

Fig. 9 shows details that are, respectively,
a central section and a face view. of the gear
which ‘is mounted upon a hub of the clutch
member shown in Fig. 8; }

Fig. 10 shows in front and side elevation,
respectively, one. of ‘the. brackets for the
roller to which the record - paper strip

.~ Fig. 11 shows a  portion (')fv ’t-he record
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strip  with typical. power stroke records .

made thereon. ,

Referring to the several figures of the
drawings and in which corresponding parts
are referred to by the same reference char-
acters,—12 indicates a portion of a racing
shell, one of the usual sliding seats thereof

being. shown and indicated by 13. An out-
1 gger for the proper support of each oar

is to be provided as usual. The single
outrigger device here shown for the oar 14

that is pulled by the cccupant of the seat 13

comprises.two bars 15 that are inclined from
the shell toward each other, and also a brace
bar- 16.. The outer ends of the bars-15 are
separated from each other a sufficient dis-
tance to receive between them a casing 17,
which, as clearly shown- in Figs. 3, 4 and 6,

is provided on its upper and lower faces, re- !
spectively, with studs 18 that are in aline-
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ment-with each other. These studs 18 pro- -

~ject through holes in the outer end portions

of the outrigger bars 15 and serve as jour-
nals upon which the casing and the parts
carried thereby can be turned. As shown,
the studs have screw-threaded end portions
to adapt nuts to be screwed thereon so as to

"hold the casing and outrigger bars together,
- $uch nuts, however, not being screwed down
tightly enough to prevent the desired swing-

ing movement of the casing. One end por-
tion of the casing 1s in the form of an angu-

100

lar arm 19, the upturned branch of the arm °

serving to held the bar in place. As a fur-
ther means of holding the oar against dis-
placement there is provided a latch . 20
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pivoted at 21 1o .an extension of the upper
wall of the casing 17 and lying in a notch 22
formed 1 the upper end of the side branch
or member of the angular arm 19,—the latch
being secured in place by a nut 23 that is
screwed upon it, as clearly shown.

Within the casing 17 and having a limited
movement longitudinally thereof is a com-
paratively heavy head 24 that has formed
with it, in the construction shown, an upper
guide block 25 fitting in a recessed slideway
26 and a lower guide block 27 fitting in a re-
cessed slideway 28 that is formed partly in
the wall of the casing proper and partly in
the inner face of the lower branch of the
angular arm 19, as best shown in Fig. 6. As
clearly seen by an inspection of said Fig. 6,
the ends of the slideways form stops to limit
the extent of movement of the head. The
oar that is employed will rest upon that por-
tion of the lower guide block that moves
upon the angular arm 19. During the power
or operative stroke of the oar, the force of
the pull exerted by the oarsman. will be
transmitted, of course, to the head 24 and
tend to move it toward the closed end of the
casing 17. This inward movement of the
head is opposed by a heavy coiled spring 29
that bears at one end against the inner face
of the head, and, in the construction shown,
bears at its other end against a plate 30 that
is adjustable to different distances from the
end of the casing by set-screws 81, The ten-
sion of ‘the spring 29 can thus be adjusted as
desired, and, as will be understood, during
the power or propelling stroke of the oar the
fulerum of the oar, to-wit, the point on the
face of the head against which the oar bears,
will bhe substantially in line with the jour-
nals or pivot studs 18 on which the casing 17
turns. As shown clearly in Fig. 6, the outer
or oar-contacting face of the head is inclined
downwardly, the better to resist any upward
sliding tendency of the oar, and, as best
shown in Figs. 2 and 4, the head projects
cons derably beyond each side of the casing,
so as to afford a wide and secure surface for
the oar to bear against.

The desired record of the strokes of an
carsman is made on a sheet of paper drawn
from a web or roll of paper mounted on a
suitable roller and thereafter led between
two other vollers, said last-named two roll-
ers, in the construction shown, being jour-
nalled upon the opposite wall of the casing

from that with which the feed roller is con-.

nected. - The paper is moved intermittently
to accord with those strokes only for which
a record is to be taken. Before entering
upon a description of the means by which
the paper is intermittently moved from the
feed roller to the other rollers, I will refer
to the location and arrangement of the roll-
ers themselves, and the means by which the
recording is effected. The feed or supply
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roller, upon which a web of paper is mount-
ed, is indicated by 32, and is located, as here
shown, opposite the rear face of the casing
17,—meanmng thereby the face nearer to the

racing shell,—and near the upper end of 7

such casing, such roller being journalled in
suitable brackets 383. The paper from the
web on this roll is indicated by 34. It passes
from the under part of the web up over the
rounded upper surface of the casing 17 and
down against the opposite or front face of
the casing, between the bite of a pair of
drawing rollers 85 and 86, and is ‘deposited
within a cover or housing that will be pro-
vided for enclosing all of the recording
mechanism, but which I have not deemed
recessary to show in the drawings. As is
shown in Fig. 5 the roller 35 is journalled in

‘brackets 46 that by their resiliency will tend

to hold such roller in close engagement with
the roller 36. As indicated by dotted lines

in Iig. 4 the lower part of the casing 17 is

recessed and the rollers 35 and 36 are set'in
such recess. Ribs 63 on the surface of the
casing 17 act as guides for the moving sheet
of paper.

Connected with the reciprocating or slid-
ing head 24 is a means, such as a pencil or
stylus, for making a mark upon the paper
34. Inasmuch as the movement of the heac
is a comparatively short one it is evident
that the mark made upon the paper-should
be of greater length laterally of the paper
strip than such head movement, and I have
therefore interposed between the head and
the actual marking member (hereinafter re-
ferred to as a pencil) an enlarging -device
such as the pantograph, that is most clearly
shown in Fig. 8. The upper one of the
parallel arms of this pantograph is indi-
cated by 37 and it is pivoted at 88 on a stud
extending out from a fixed projecting por-
tion of the casing 17, while the lower one of
such arms, 39, is pivoted at 40 to a stud in
one edge of the reciprocating head 24. The
long connecting arm 41, to which the said
parallel arms 37 and 39 are pivoted, carries
at its free end the marking pencil that isin-
dicated by 42. A pin 43 on the arm 41 en-
gages in a curved slot 44 in a wide bracket
45 for guiding purposes, as will be under-
stood. :
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In order to make a record or “graph” that

will satisfactorily illustrate the power of a -
stroke of the car and show to what extent
the power applied by the oarsman was main-
tained—whether evenly . or otherwise—
throughout the whole of the stroke, it is
necessary, of course, that the paper be moved
along and over the casing, but such paper is
not to be constantly moved, inasmuch as it is
not necessary, of course, to move it during
the return or inoperative stroke of the osar.
Referring now to such paper moving mecha-

nism,—47 indicates an arc-shaped flat plate
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bolted or otherwise secured to the lower one
of the diagonal outrigger bars and lying be-
low and projecting beyond the casing 17.
Through this plate are a series of openings

47* as clearly shown in Fig. 2 arranged con-
“centrically with the axis upon which the cas-

ing 17 turns. These openings are adapted to

be engaged by the tceth of a wheel 48 to .

cause a turning of such wheel and hence con-
stitute a rack. A curved rack-bar obviously
might be substituted for this row of open-
ings. ' : _

The wheel 48 has a large central opening
through it to adapt it to be rotatably mount-
ed upon an enlarged hub projecting from
one face of a clutech member 49 that is

loogely mounted -upon the same shaft that

the roller 36 is secured upon, as best shown
in Tfig. 5. The clutch member 49 is provided
with a central annular recess in which is

Jocated a short coiled spring 50 that bears at

one end against the inner end of the recess

~and at its other end against a cotter pin 51

mserted: through a hole made in the said
shaft. The tendency of the spring, there-
fore, is to ‘cause the clutch member 49 to
move inward on the shaft of the roller. 36.
Secured upon this shaft is a collar 52 which
constitutes a second clutch member that at
certain times and under certain conditions,
as liereinafter set -forth, is adapted to be
engaged by the other clutch member 49 so as

to-.compel a turning of the shaft and the

roller 86 that is fast thereon. The engaging
faces of thetwo clutch members may bs ser-

rated or otherwise formed to insure proper
engagement with each other, as will: be-

understood. . ,

The clutch member 49.is provided on that
face that lies against the toothed wheel 48
with two alined radial ribs 538 that are

-~ adapted to Dbe projected -into correspond-

55
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ingly shaped grooves 58 in the adjacent face

of the toothed wheel and by bearing against

the straight wall portion of sunch grooves
(see the sectional view in Fig. 9) compel a
rotation of such wheel. “The opposite side of
each of the grooves is inclined or beveled as
at 54 so that when the clutch member is

‘turned in the opposite direction-—that is

when a return stroke of the oar is being
made—the ribs 53 will ride up such inclines
cut of the grooves 58 and bear against the
flat face portions 59 of the toothed wheel.
At 55 is shown a standard rising from and
socurely affixed to the stationary rack-plate
47, said standard baving 4 turned upper
portion to which is pivotally attached a

pawl 56 that is adapted in certain positions

of the clutch member 49 to operatively en-
eage with one of the ratchet teeth 57 former
on the said clutch member.. At 60 is shown

ancther pawl adapted to engage with ratchet

tecth carried at one end of the roller 36,—see
Fig. 3. " N .

3
In operation, and assuming that the ribs
or lugs 53 of the clutch member 49 are seat-

ed in the grooves 58 of the toothed wheel 48

and that 1n consequence ‘the opposing sur-
faces of the hub of the member 49 and the
collar member 52 are in clutching engage-
ment, a’ power stroke of the oar will result in
swinging the casing on its pivot studs 18,

“and as such movement takes place the wheel

48 will be caused to turn by reason of its
teeth engaging the holes 47* in the rack of
the stationary plate 47. Inasmuch as dur-
ing this power-stroke movement the clutch

“member 1s locked to the toothed wheel be-

cange of its ribs bearing against the flat
sides of the grooves 58 such clutch member
will turn with the wheel, and as the projec-

~tion of the ribs into those grooves brings the
‘clutch member into close engagement with
the mrember 52 that is fast on the shaft of the

roller 36 such roller will also be turned, and,

-as will be understood, the paper 34 will be

drawn down between it and the companion
roller 86. During:such movement of the
paper - the pencil 42 will make a Tecord
thereon which will indicate the amount of
power applied by the oarsman, the point in
his’ stroke where the greatest amount of
power was -applied, the evenness of the

stroke, etc., as will be understood from the

description given of the manner of connect-
ing the pencil with the spring-pressed slid-

ing head 24 and the fact that such head con-

stitutes the fulerum for the oar. -

Now upon the completion of the power
stroke and the release of the pressure of the
oar against the head .24 the pencil will have
been brought back into position for the com-
menceinent of the.making of another record.
but such. other record will not be made until
the. predetermiried number of  unrecorded
power strokes of the oar have been made,

such non-recording of certain power strokes

being due to the holding out of interlocking
engagement of the clutch miember 49 with the
wheel 48 and the consequent holding of such
clutch member out of operative engagement

‘with the member 52 on the shaft of the roller

36. ‘This result is accomplished as fol-
lows —Immediately upon the start of a re-
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turn stroke after the making of a recording

power stroke the wheel 48 will of course.be
reversely rotated owing to the engagement
of its teeth with the fixed rack. During this
reverse movement of the wheel the pawl 60

‘will hold the roller 86 against any movement,

but, owing to the location of the ribs 53 in
their respective grooves 58, the clutch mem-
ber ‘will partake of that reverse movement.
As this reverse motion of the toothed wheel
48 commences the clutch member 49 will
have its contact broken with the collar or
member 52 that is fast on the shaft of the
roller 36 because of the fact that the radial
ribs 53 start up the inclined surfaces 54,
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The toothed wheel 48 and the clutch member
49 turn asa unit owing to their frictional con-
tact until one of the teeth 57 of the clutch
member comes in contact with- the pivoted
pawl 56. The pawl will stop the rotation of
the clutch member with the toothed wheel but
owing to the continuation of the rotation of
such wheel the ribs 53 moving, relatively,
along the .inclines 54 will cause the clutch
member 49 to move back against the pres-
sure of the coiled spring and to come in con-
tact with the flat surfaces 59. The contact
of the pivoted pawl 56 with a tooth 57 is of
short duration because of the fact that the
whole operating mechanism is turning in the
arc of a circle except the rack 47 and the
standard 55 to which latter the pawl is piv-
oted. On every power or operative stroke
the pawl 56 comes in contact with the clutch
member 49 but because of the construction
and pivoting of such pawl it will trip over
the tecth of such clutch member, as will be
readily -appreciated by reference to Fig. 7.
On every refurn or inoperative streke the
pawl catches a tooth 57 and by such engage-
ment therewith momentarily holds the mem-
ber 49 against movement so that its ribs 53
are changed in position relatively a short
distance along on the surfaces 59 of the
toothed wheel. The clutch member 49 is
held in frictional contact and turns with the
wheel except when interrupted, as stated, by
coming in contact with the pawl 56 on the
return stroke. Thus it will be seen that,
owing to the frictional contact of the ribs 53
with the flat surfaces 59 of the toothed wheel,
and which is due to the pressure exerted by
spring 50, the clutch member 49 will travel
with the said wheel during all of each non-
recorded stroke and also for some portion of
each return stroke. In the early part of
each of the return strokes it is retarded, as
just described, by the pawl being turned o as
to engage operatively with a ratchet tooth 57,
The period of retardation can be made to de-
pend, as will readily be understood, upon
the character of the ratchet teeth that the
pawl has to operatively engage, and the
length of time that the clutch is so retarded
determines the number of non-recording
powoer strokes that ave made between each of
the two strokes of which records are made.
That this is the ease is apparent when it is
borne in mind that the radial ribs 53 are
relatively moved a short distance over the
surtaces 59 of the wheel at each of said re-
tardations and remain in their new positions
on those surfaces until the next retarding oc-
curs. Then-after the predetermined number
of such temporary stoppages of the clutch
has occurred the wheel 48 will have been
brought to such position that the ribs on the
clutch face will come opposite the grooves
58 just at the beginning of a power stroke of
the oar and be forced thereinto by the pres-
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sure of the coiled spring 50, with the result
of causing a rotation of the roller.86 and the
making of a record of that stroke, as before
described. ‘

The character of the records made by the-

pencil on the moving sheet of paper-is rep-
resented in Fig., 11, and such records will
graphically indicate the power applied by an
oarsman throughout an operative or power
stroke. By analyzing the records made by
an apparatus embodying my invention, the
following advantages, among others, are
secured:

1st. The height of the curve will indicate
the power applied by an oarsman.

2nd. The part of the stroke at which the
maximuin power was applied can be readily
determined.

3rd. The general smoothness or finish of
the stroke 1s easily discernible. _

4th. The endurance of an oarsman can hé
determined by comparing the height of a
curve talen at the beginning of a trial race
with the height of a curve taken at the finish
of the race.

5th. By measuring the areas within the
curves made by all the men on -ons side of
the boat, and comparing those measurements
with those of the curves made by all the
men on the opposite side of the boat, it can
readily be determined. if a proper balance
and arrangement of the men has been made,
for the greater the total area the greater
the power applied.

6th. An accurate determination of the efli-
ciency of a boat can be found by running
trial races, over a course having uniform
water conditions, and then measuring the
areas of all the curves, the sam .of which
areas will give the total power applied that
was responsible for driving the boat a given
distance in a certain length of time.

Tth. A crew member’s rowing faults can
be shown to him by the records that he has
made in a trial race, and comparisons made
from time to time to determine whether such
faults are being overcome. »

8th. The records made by successful oars-
men may be kept on file and serve as an in-

dication to others of the desired type of-

stroke.

Any appropriate covering means for pro-
tecting the apparatus, or any portion of it,
from dampness may be employed, but I have
not deemed it necessary to illustrate such
covering, ,

What I claim as new is:

1. The combination with an oar-propelled
boat of a spring-pressed reciprocating hear

and a pivoted support therefor connected -

with one side of the boat, said head adapted
to serve as a fulerum for an oar, means con-
nected with said ‘head for making a record
of the power exerted by an oarsman on such
oar, and other means for regulating the
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number of strokes of which a power record
is made.

2. The combination with an oar-propelled
boat of a pivotally mounted sliding member
connected to one side of the boat, which
membei is adapted to be both rotated and
moved away from the boat by the pressure
of an oar against it, a spring tending to
force said sliding member toward the boat,
a marking pencil, means connecting said
pencil with said sliding member, a sheet of
paper opposite and in contact with the point
of said pencil, holding means for said sheet
rotatable about the same axis as that about

5 which said sliding member turns; and other

means for causing a movement of said sheet
to compel the making of a record thereon of
the power exerted by an oars-man on.an oar,
such. last-named means comprising an ‘ele-
ment independently connected with the boat.

3. The combination with an.oar-propelled
boat of a pivotally-mounted reciprocatable
member connected with one side of the boat,
which member is adapted to be both rotated

5 and moved away from the boat by the pres-

sure of an oar against it, a spring tending
to force -said sliding: member toward the
boat, a marking pencil, means for holding
sald pencil connected with and at a distance
from said member, said connecting means
being adapted to continuously vary the dis-
tance between said member and pencil while
such member is being reciprocated and ro-
tated, a sheet of paper opposite and in con-
tact with the point of the pencil; holding
means for said sheet rotatable about the

_ same axis as that about which said recipro-

40

catable member turns, and other means for
cansing a movement of said sheet to compel
the making of a record thereon of the power
exerted by an oarsman on an oar, such last-
named means comprising an element inde-
pendently connected with the boat.

4. The combination with an oar-propelled
boat of a pivotally-mounted supporting
member connected with one side of the boat,
a sliding head on said member rotatable with
the supporting. member and also adapted .to
be moved away from the boat by the pres-
sure of an oar against it, a spring tending
to force said head toward the boat, a mark-
ing pencil, means . connecting said. pencil
with said head, a sheet.of paper opposite and
in  contact with the point of the pencil,
means for movably holding said sheet on
said pivotally-mounted supporting member,
and other means for moving said sheet of
paper only on certain predetermined power

~ strokes of the oar less than the whole num-
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ber of such strokes, said last-named means
comprising a rotatable element mounted on
said supporting member and also a device
independently connected with the boat and
in engagement with said rotatable element.

5. The combination with an oar-propelled

one side of the boat, a spring-pressed head
slidingly supported by said member and
rotatable with the latter when said member
is turned on its pivot, sald head serving as
a fulcrum for an oar, and means connected
with said head for making a record of the
power exerted by an oarsman on such oar.

6. The combination with an oar-propelled
boat of a laterally-movable pivoted casing

boat of a pivoted member connected with

75

connected - with one side of the boat, a

spring-pressed ‘head slidingly mounted in
said casing and movable laterally therewith
as such casing is turned on its pivot, a
marking device operated by the sliding
movement of such head, means for holding
such marking device connected with and at
a. distance from the head, a movable record
sheet opposite said marking device, and
means operated by the turning of said eas-
ing on its pivot for moving said sheet past
said marking device, :

7. The combination with an oar-propelled
boat of ‘a laterally-movable pivoted .casing
connected” with one side of the boat, a
spring-pressed head slidingly mounted in
said casing and movable laterally therewith
as such casing is turned on its pivot, a
marking device operated by the sliding
movement of the head, means for holding
such marking ‘device connected with and at

"a distance from the head, a record sheet op-

posite said marking device, and means for
mtermittently moving the record sheet past
and in contact with said marking means.

8. The combination with an oar-propelled
boat of a spring-pressed reciprocatable and
pivotally-supported fulcrum for an oar, said
fulcrum being connected with one side of
the boat, a marking device operated by the
reciprocating movement of said fulcrum,
means for holding such marking device con-
nected with and at a distance from said
fulerum, means for holding a sheet of
paper, means for moving said sheet of paper
past and In contact with said marking
means, and other ' means. for preventing
movement of said paper-moving means nntil

‘a_predetermined number of power strokes

of the oar have been made. _
9. The combination with an oar-propelled
boat of a pivoted casing connected with one

-side of the boat, spring-pressed means with-

in the casing adapted to be moved by pres-
sure of an oar during a power stroke of
the oar, a marking device, means for hold-
ing said marking device connected with and
at a distance from said spring-pressed
means, a sheet of paper opposite said mark-
ing device, a roller carrted by the casing
and over which roller said sheet passes, a
rotatable device through a central opening
in which the shaft of said roller projects,

means for engaging and rotating said rotat-

able device when said casing is turned on
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its pivots, two clutch members on the shaft
of said roller, one of said clutch members
and the said rotatable device having their
opposed surfaces provided with means for
holding such’ clutch member out of engage-
ment with the other clutch member until
satd rotatable deviee has rotated backward
and forward a . predetermined number of
times, -and a spring tending to force such
clutch member toward said rotatable device.

10. The combination with an oar-pro-
pelled boat of a pivoted support connected
with one side of the boat, spring-pressed
means carried by said support adapted to
be moved by pressure of an oar during a
power stroke of such oar, a marking de-
vice, means for holding sald marking device
connected with and at a distance from said
spring-pressed means, a sheet of paper op-
posite said marking device, a roller carried
by said pivoted support and over which
roller said sheet passes, o rotatable toothed
wheel through a central opening in which
the shaft of said roller projects, a stationary
curved rack with which said wheel engages,
two :clutech members on the shaft of said
reller, said wheel and one of said clutch
members having means on their opposed sur-
faces for positively engaging them one with

1,879,621

the other when the wheel is turned in one
divection, spring means for holding said two
last-named parts in frictional but non-posi-
tive engagement for a predetermined num-
ber of power strokes of the oar, and means
for causing a relative slipping motion be-
tween said two parts on the return strokes
of the oar to gradually bring such parts
into position to- effect said positive engage-
ment.

11. The combination with an oar-pro-

pelled boat of a frame pivotally mounted

adjacent a side of said boat, a block slid-
ably wounted on said frame .adapted to
serve as a fulcrum for an oar and to be
moved thereby, means for yieldably resist-
ing movement of said block, and means
for recording the movement of said block.

12. The combination with an oar-pro-

peiled boat of a frame- pivotally mounted

adjacent a side of said boat, a block slid-
ably mounted on said frame adapted to
serve as a fulerum for an oar- and to be
moved thereby, means for yieldably resist-
ing movement of said block, a recording
device, and means for transmitting the

movement of said block to said recording

device.

HAL E. SEAGRAVES.
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