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UNITED STATES

PaTeENT OFFICE.

EDWARD J. KERNS, OF WORCESTER, MASSACHUSETTS.

EXERCISING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 435,934, dated September 9, 1890,
Application filed February 12, 1890, Serial No, 340,195, (No model.)

To all whom it may concern:

Be it known that I, EDWARD J.-KERNS, a
citizen of the United States, residing at Wor-
cester, in the county of Worcester, in the State
of Massachusetts, have invented certain new
and useful Improvements in Rowing-Ma-
chines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, whieh, in connection with the draw-
ings, making a part of this specification, will
enable others skilled in the art to which my
invention belongs to make and use the same.

My invention relates to rowing-machines;

-and it consists in certain novel features of
5

construction and operation thereof, as willbe
hereinafter fully described.

The object of my invention is to improve
upon rowing-machines as ordinarily con-
structed, and to make the operation thereof
correspond as nearly as possible with the act-
unal operation of rowing a boat.

Referring tothe drawings, Figure 1 is a plan
view of my rowing-machine. Fig. 2 isaside
view taken at line z 2, Fig. 1, looking in the
direction of arrow a, same figure. Figs. 3 and
4 are details, on an enlarged scale, of the oars,
Fig. 3 being a plan, and Fig. 4 a side view,
looking in the direction of arrow b, Fig. 3.
Fig. 5 shows, on an enlarged scale, the head of
the machine, taken on line w w, Fig. 1, look-
ing in the direction of arrow ¢, same figure.
Fig. 6 is an end view of the head shown in
TFig. 5, looking in the direction of arrow d,
same figure. Fig. 7 is a horizontal cross-sec-
tion on line v v, Fig. 5, looking in the direc-
tion of arrow e, same figure. Fig.8isa view
of the clutch mechanism for connecting the
several parts with the operating-shaft, taken
on line ¢ %, looking in the direction of the ar-
row d, same figure. Fig. 9 is a detail of the
driving-wheel and sprocket-wheel. Fig. 10isa
detail of thesprocket-wheel and cluteh mech-
anism. Fig. 11 is an opposite end view of
the head from that shown in Fig. 6, taken on
line w u, Fig. 5, looking in the direction of
arrow f, same figure, showing only the fric-
tion-pulley and belt and lever detached. Fig.
12 is a vertical cross-section of the head cor-
responding to the horizontal section shown
in Fig. 7, with some of the parts shown in
Fig. 5 left off. Fig. 13 is an inner side view

~of the driving-wheel, looking in the direction

of arrow ¢, Fig. 14, Tig. 14 is an edge view
of the driving-wheel, looking in the direction
of arrow 7, Fig. 13. Fig. 15 is a view of that
sideofthesprocket-wheel which comes against
the side of the driving-wheel shown in Fig.
13. TFig. 16 is a horizontal ecross-section on
line x x, IMig. 15. - Fig. 17 is a sectional detail
of the oar-handle, showing the manner of econ-
necting the movable handle, which is left off
in said figure. Fig. 18 is a cross-section on
line 4 v, Fig. 17, looking in the direction of
arrow 7, same figure. Fig. 19 is a sectional
detail showing the manner of connecting the
oar at its pivoted end. Fig. 20 is a vertical
cross-section on line s s, Fig. 19, looking in
the dirvection of arrow j,same figure. Tig. 21
is a detail showing the manner of connecting
the pivoted cross-bar to the sprocket-chain.
Fig. 22 is a vertical cross-section on line 7 7,
Fig. 21, looking in the direction of arrow k,
same figure; and Fig. 23 is a vertical section
on line ¢ ¢, Fig. 22, looking in the direction
of arrow [, same figure, the supporting-bar be-
ing left out.

In the accompanying drawings, 1 is the
frame or skeleton upon which the several
parts of my rowing-machine are supported.
2 is the sliding seat, of ordinary construction,
mounted to slide back and forth on the tracks
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3. 4 are the shoes in which the feet of the -

rower are placed. 5 are the outriggers or
rods secured to the frame 1, and in the outer
ends of which are pivotedly supported the
oars 6.

Theoars 6 (shown in detail in FFigs.3 and4
and 17 to 20, inclusive) consist of a bar of
wood provided with handles 6/, which are
adapted to turn or revolve on a pin 7, which
is secured to the bar 6 in the manner shown
in Fig. 17. A cap-piece 8 is secured to the
end of the bar 6, provided with a hole in its
outer end, through which the inner end of
the pin 7 passes and is secured. Said cap-piece
8 is also provided with a stop 8’ to limit the
revolving motion of the handle 6’ by means
of the projection 9’ on the inner face of the
thimble 9, which turns on the pin 7 with the
handle 6/, and is fast in the end of said han-
dle, coming in contact withsaidstop 8. The
opposite end of the oar 6 is provided with a
vertical hole or opening 10 in the metal cap-
piece 11, with the rigid arm 11’ extending out
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therefrom in thedirection of thelength of the
oar. - In the opening 10is pivoted by pins 12
(see Fig. 20) the hub 13, having the arm 14
integral therewith and extending out there-
from over the arm 11’. The outer end of the
arm 14 is provided with a hub14’, into which
extends the upper end of the pin 15, resting
on the arm 11/, A spring 16 encircles said
pin 15 and is interposed between the upper
side of the arm 11’ and the lower side of the
hub 14/, as shown in Figs.4and 19. Thepin
17 extends loosely through a vertical hole in
the hub 13, and is provided with a shoulder
17/, extending out therefrom, upon which the
hub 13 rests and hasits bearing. The lower
end of said pin 17 is secured by thumb-screw
18 in the block 19 upon the outer ends of the
outrigger or rods 5.

By pivoting the outer ends of the oars 6 in
the manner as above desecribed, and as fully
shown in Figs. 3 and 4 and 19 and 20 of the
drawings, a swinging motion in a horizontal
plane can be 1mparted to the oars, as indi-

. cated by full and dotted lines, Fig.1,and also
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a slight tilting motion in a vertical plane
corresponding to the dipping of the oars in
the actual process of rowing in a boat.

By means of the movable handles of the
oars a movement of the hand and wristof the
rower is obtained, similarto the movement of
feathering the oars in the actual process of
rowing in a boat, and this movement is lim-
ited, so as not to exceed the feathering move-
ment of the oars and at the same time con-
veying the feeling that a rower has when his
oar i3 in the proper position in the rowlock
ready to put into the water. -

The oars 6 are connected by rods 20 with
the pivoted cross-bar 21. Said rods 20 are piv-
oted at one end to the oars 6 between the
pivot-point and the handle of said oars, pref-
erably nearer the handle, as shown in the
drawings. 'The other ends of the rods 20 are
pivoted to the outer ends of cross-bar 21. A
stud 22 extends through the cross-bar 21 and
acts as a pivot upon which said ecross-bar
turns. The upper end of said stud extends
through a link in the sprocket-chain 23, and

. may be connected therewith at any point
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and attached to said sprocket-chain by a pin
24, (See Figs. 21 and 22.)

Upon the lower surface of the cross-bar 21
is pivoted by means of the stud 22 the cross-
head 25, preferably of the shape shown in
cross-section, Fig. 22, and to which the lower
end of the stud 22 is secured. Cross-head 25,
upon which the eross-bar 21 is pivotedly sup-
ported by means of the stud 22,is adapted to
extend over and slide back and forth on the
way 26, supported at each end on stands 27
and 28.- (See Fig.2.) On the stand 27 is sup-
ported the spr ocket-w heel 29. Said sprocket-
wheel revolves on a stud 30, which extends
out from a plate 31, which is secured to stand
27 by means of bolts 32 extending through
slots 33 in said stand. By means of the slots
33 and Dbolts 32 the adjustment of the

sprocket-wheel 29 back and forth in a hori-
zontal plane is obtained, so as to tighten or
loosen the sprocket-chain 23,as desired. The
endless sprocket-chain 23 also passes around
the sprocket-wheel 34, forming a part of what
I term the “head” of the machme

The movement of the oars from the pom-
tion shown in full lines, Fig. 1, to the posi-
tion shown.in dotted lines causes the cross-
bar 21, attached to the sprocket-chain 23, as
above described, to slide along on the way 26
to the position shown in dotted lines, Fig. 1,
carrying the sprocket-chain 23 with it, and
causing the sprocket-wheels 29 and 34 to re-
volve and the mechanism of the head of the
machine to be operated, as will be hereinaf-
ter fully described.

It will be understood that in the construc-
tion and operation of a rowing-machine the
object is to produce a resistanee while pull-
ing a stroke of the oars corresponding to the
resistance of the water in the passage of the
oars through the same, and to do away with
that resistance in the return movement of the
oars preparatory to a new stroke.

I will now proceed to describe the head of
my machine, which contains the mechanism
which produces the vesistance while pulling
a stroke of the oars and removes said resist-
ance upon the return of the oars preparatory
to a new stroke. The resistance may be in-
creased or diminished, as desired.

The head of my machine consists of the
base 35, which is supported or secured to the
frame 1 at the opposite end from the sliding
seat 2. Stands 36 are secured upon the base
35, and in this instance have adjustable cen-
ters 37 at their upper ends, between which
centers is supported the shaft 38, said shaft
having tapering holes in its ends, into which
the pointed ends of the centers 37 extend.
(See Fig. 7.)

Upon the shaft 38 is mounted the friction-
pulley 39, fast thereon, and having its hub
39’ extending out from one side thereof. Also
mounted on the shaft 38, but loose thereon,
ig the driving-wheel 40, havingin this instance
a beveled driving-facesprocket-wheel 34 and
the flange-disk 41, carrying the clutch mech-
anism, by means of which said driving-wheel
40, sprocket-wheel 34, and flange-disk 41 are
connected at the proper time with the fric-
tion-pulley 39 and shaft 38 to operate the
same and the friction or resistance mechan-
ism connected therewith.

Driving-wheel 40, sprocket-wheel 38, and
flange-disk 41 are connected together by pins
42, (see Fig. 12)) the purpose of said pins be-
ing to hold the driving-wheel 40 and flange-
disk 41 in line, while the sprocket-wheel 84 is
operating the mechanism connected there-
with. A strap 41’ extends around the flange-
disk 41, and is fast at one end to the stand
35 and adjustably secured at the other end
by a spring 41’/,  The object of the strap 41’
is to produce friction enough to hold the
flange-disk 41 and clutech mechanism, and
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also the driving-wheel 40, until the sprocket-
wheel 34 operates the mechanism connected
therewith. Theadjacentfaces of the sprocket-
wheel 34 and the driving-wheel 40 are each
provided with inclined surfaces 45 and 46,
which are adapted to come in contact with
each other and ridé upon each other to press
the driving-wheel 40 away from the sprocket-
wheel 34, when said sprocket-wheel is moved
in one direction, against the action of the
springs 47, secured to the inner stand 36, (see
Fig. 7,) which press the collar 48,loose on the
end of the shaft 38, against the hub of the

-driving-wheel40. The opposite movement of

the sprocket-wheel 34 disconnects the in-
clined surfaces 45 and 46 and allows the
springs 47 to act on the collar 48 and press
the driving-wheel 40 back into its normal po-
sition, as shown in Fig. 1%, so as not to oper-
ate as a driving-wheel. The holes 50 in the
sprocket-wheel 34, through which the bolts
42 pass, are made elongated, and the knob 43
is made to fit loosely in slot 44 in wheel 40,
so that there may be a slight movement of
the sprocket-wheel 34 in either direction
without moving the driving-wheel 40 in a ro-
tary direction, but pushing it outward and
away from the sprocket-wheel.

Connected with the opposite face of the
sprocket-wheel 34 from the driving-wheel 40,
by means of bolts 42, is the flange-disk 41,
carrying the clutch mechanism. A knob 51
extends out from the face of the sprocket-
wheel 34 and fits into a slot 52 in the flange-
disk 41. (See Fig. 12.) By means of the
elongated slots 50 in the sprocket-wheel 34,
through which the bolts 42 pass, and the slot
52 in the flange-disk 41, a slight movement
may be given to the gprocket-wheel in either
direction without moving the flange-disk 41.

The flange-disk 41 carries the clutching
mechanism for clutching the hub 39’ of the
friction-pulley 39 fast on the shaft 38, caus-
ing said pulley and shaft to revolve with the
driving-wheel 40, sprocket-wheel 34, and
flange-disk 41, and to operate the mechanism
connected with said shaft when moving in
one direction, and for releasing the hub 39’
of the pulley 39, and allowing the same and
the shaft 38 to remain stationary when the
driving-wheel 40, sprocket-wheel 34, and
flange-disk 41 are moved in the opposite di-
rection. The clutch mechanism supported
on the flange-disk 41 consists in this instance
of a split ring 53, secured by screw 54 (see
Fig. 12) on flange-disk 41, and mounted on
the hub 89’ of the friction-pulley 39, (see
Frigs. 7 and 8,)) and two levers 55, pivoted by
pins 56 on the flange-disk 41, and provided
at one end with adjusting-screws 58, the in-
ner ends of which come in contact with the
ends of the split ring 53. (See Fig. 8.) A
pin 59, pivoted by meansof u screw 60 in the
flanged edge of the disk 41, (see Figs. §, 10,
and 12,) extends between the opposite ends of
theleversi6fromtheadjusting-screwsd8. The
other end of said pin 59 extends into a notch

‘base 35.

51’ in the rim of the sprocket-wheel 34. (See
Fig. 12.) The inner end of the pin 59 passes
through an enlarged slot 61 in the flange-disk
41, (see dotted lines, Fig. 10,) so asto allow of
a slight movement of the pin 59 in one diree-
tion, causing it to spread the ends of the
levers 56, between which it extends, and caus-
ing the adjusting-serews 58 in the opposite
ends of said levers to compress the split ring
53 and bind it on the hub 39/, and cause said
hub and the friction-pulley 39 and the shaft
38 and the parts connected therewith to re-
volve when the flange-disk 41 is revolved by
its connection with the sprocket-wheel 34,
when said sprocket-wheel is moved in one di-
rection by the sprocket-chain 23. When the
sprocket-wheel 34 is moved in the opposite
direction, pivoted pin 59 is stationary, and
the levers 56 are not operated to compress
the split ring 53.

An upright shaft 61 is arranged in suit-
able bearings at the inner end of the shaft 38,
and has secured thereon a beveled pulley 62,
the beveled face of which is adapted to comein
contact with and be operated by the driving-
wheel 40, when said driving-wheel is pressed
out by the inclined surfaces on the sprocket-
wheel 34, as shown in Fig. 5. The upperend
of the upright shaft 61 passes through and
has its bearing in the hub 63 upon the upper
end of the stand 64. The balance-bar 65 is
mounted on said shaft and is fast thereon.
A governor 66 is monnted on the upper end
of the shaft 61,and is provided with a grooved
collar 67 at its lower part, which rests on the
hub of the balance-bar 65. (See Figs. 5 and 6.)
The forked end of the lever 68, which is piv-
otally supported on the upper end of a bar
69’, secured to the base 35, extends into the
grooved collar 67 of the governor 66. The op-
posite end of the lever 68 is connected by a
link 69 to the outer end of thelever70, which
extends under the frietion-pulley 39, and is
pivoted at its inner end in a stand 71 on the
A Dbelt 72 passes over the pulley 39
and is secured at its two ends to the lever 70.
Said lever 70 extends through a slot 73 in a
stand 74, secured to the base 35 to hold the
same in a proper position. A weight 75 may
be attached to the outer end of the lever 70
to increase the friction of the belt 72 on the

-pulley 39.

I have shown two supplementary attach-
ments which may be used in connection with
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my rowing-machine, one of which consists of -

a dial 76 for marking the number of miles,
provided with an indicating-hand 77, (sec
Fig. 5,) and means for operating the same,
consisting in this instance of a worm 78 on
the lower end of the upright shaft 61, which
meshes with the worm-gear79, carrying a pin

125

80, which engages and operates a small pin-

ion 81, fast on one end of a stud 81/, which
operates pinion 82 on the opposite end of said
stud and drives the gear 83, connected with
the dial-hand 77. (See T'igs. 6 and 7.)

My other supplementary mechanism con-
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sists of an endless belt 84, having thereon a
pasteboard boat or indicator 85, and passing
around pulleys 86 and 86/, supported in suit-
able bearings on stands 87and 88, The end-
less belt 84 is driven by means of an endless
belt 89, passing around a flange-pulley 90, fast
on the upright shaft 61, and a pulley 91, fast
on the shaft 92 of the pulley 86.

The purpose of the last-above-described
mechanism is in case my rowing-machine is
used in exhibitions, when the endless belt 84,
carrying the pasteboard boat or indicator,
will exhibit-the different degrees of speed be-
tween two or more rowing-machines.

The dial 76, above described, is for the pur-
pose of recording the number of miles rowed
on the machine.

The operation of my rowing-machine will
be readily understood from the above de-
scription, in'connection with the drawings,

-and is as follows: The movement of the oars

6 from the position shown in full lines to-
ward the position shown in dotted lines, Fig.
1, in the operation of rowing will cause the
cross-bar 21 to move along on the way 26 to-
ward the position shown by dotted lines, Fig.
1, and cause the endless sprocket-chain 23 to
move in the direction of the arrow, Fig. 1,
and to revolve the sprocket-wheels 29 and 34.
The revolution of sprocket-wheel 34 in this

-direction ecauses the clutch mechanism to

operate through pin 59 and to elutch the hub
of the friction-pulley 39, and cause said pul-
ley and shaft 38 to revolve with the sprocket-
wheel 34.. The revolution of the sprocket-
wheel 34 also causes the driving-wheel 40 to
be forced away from said sprocket-wheel by
means of the inclined surfaces 45 and 46,
and also to revolve with said sprocket-wheel
and to operate the bevel-faced pulley 62,
fast on the vertical shaft 61. The revolu-
tion of said shaft 61 at varying speeds, ac-
cording to the strength and quickness of the
rower, operates the governor 66, and through
lever 68, link 69, and lever 70 draws down
the belt 72 on the friction-pulley 39, produe-
ing greater friction and resistance as the
speed of the endless belt 84, carrying the
boatorindicator 835, isincreased. Atthe same
time the revolution of the pulley 61 causes
the dial-hand 77 to move through the inter-

vening mechanism, and also causes the end--

less belt 84 to niove through the intervening
mechanism, as above described. At theend
of a stroke the return movement of the oars
from the position shown in dotted lines to
the position shown in full lines, Fig. 1, causes
the cross-bar 21 and the sprocket-chain 23,
connected therewith, to move in the opposite
direction, and the sprocket-wheels 29 and 34
to be revolved in the opposite direction. The
revolution of the sprocket-wheel 34 in this
direction causes the cluteh mechanism to re-
lease the hub of the friction-pulley 3% and
te allow the same to remain stationary. At
the same time this revolution of the sprocket-
wheel 34 separates the inclined surfaces 45

4 _ 435,934

and 46 on said sprocket-wheel and the driv-
ing-wheel 40 and allows the springs 47 to
act to force back the driving-wheel 40 to dis-
engage the same from the bevel-faced pul-
ley 62, thus allowing said pulley 62 and the
upright shaft 61 and all the parts connected
therewith to continue to operate independ-
ently of the driving-wheel 40 while the rower
is recovering for another stroke. It willthus
be seen that upon the return movement of
the oars preparatory to a new stroke only

70
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the sprocket-wheel 34, flange-disk 41, carrying

the clutch mechanism, and-the driving-wheel
40 are revolved loosely on the shaft 38, re-
quiring only about the power of the return
of the oar in rowing; and, further, it will be
seen that upon the forward movement of the
oars all of the mechanism of the head of the
machine is operated, and the proper frietion
or resistance is produced by the belt 72 en-
cireling or partially encircling the pulley 39,
and the operating mechanism connected
therewith.

It will be understood that the details of
construction of the several parts of my row-
ing-machine may be varied somewhat, if de-
sired.

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

1. In a rowing-machine, the combination,
with the oars pivoted at one end, of movable
handles secured on the other end, and means
for limiting the revolving motion of said han-

_dles, substan’mally as set forth.

2. In a rowing-machine, the combination,
with the oar 6, having the projecting arm 11/
at its pivoted end, carrying the pin 15, and a
spring 16 thereon, and having ahole 10 in the
end thereof, of the hub 13, pivoted in said
hole 10 and having its bearing on the shoul-
der 17’ of the pin 17, supported in the outer
end of the ountriggers, and said hub 13 hav-
ing an arm 14 extending out therefrom, pro-
vided with a hub 14/, adapted to fit over the
pin 15, all constructed and arranged for the
purpose stated, substantially as set forth.

3. In a rowing-machine, the combination,
with the oars, connecting-rods, eross-bar piv-

| otally supported and adapted to slide on a

track or way, of an -endless sprockét-chain
connected with said cross-bar and passing
around and operating two sprocket-wheels,
one of said sprocket-wheels contained in the
head of the machine and adapted to operate
a clutch mechanism when moved in one di-
rection to operate the friction or resistance
mechanism, and to release the ciuteh. mech-
anism and not to operate the friction or re-
sistanee mechanism when said sprocket-wheel
is moved in the opposite direction, Substan-
tially as shown and described.

4. In a rowing-machine, the friction or re-
sistance mechanism, consisting of the upright
shaft 61, carrying a pulleyG2 a balance-wheel

and a governor, a pulley 89, shaft 38, belt 72,

passing around said pulley, and‘ the interven-
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ing connections between said belt and the
governor for regulating the friction of said
belt, means for operating said friction or re-
sistance mechanism at the proper time, and
for releasing the same, consisting of the driv-
ing-wheel 40, sprocket-wheel 34, operated by
a sprocket-chain, and the flange-disk 41, car-
rying the clutch mechanism and mounted on
the shaft 38 and constructed and operated
substantially as shown and deseribed.

5. Thecombination, with a rowing-machine,
of an endless belt or chain having the repre-
sentation of a boat or indicator thereon, and
two pulleys around which said belt passes,
and mechanism connecting said belt with the
operating mechanism of the rowing-machine
to operate said belt and toindicate thereby
the speed of the rowing-machine, substan-
tially as set forth. .

6. In a rowing-machine, the combination,
with the oars, connecting-rods, and cross-bar
pivotally supported and adapted toslide on a
track or way, of an endless sprocket-chain

connected with said cross-bar and passing
around and operating two sprocket-wheels,
one of said sprocket-wheels contained in the
head of the machine and adapted to operate
a driving-wheel when moved inone direction,
which operates a vertical shaft carrying a
governor and regulates the resistance-frie-
tion, and to release the driving-wheel when
said sprocket-wheel is moved in the opposite

| direction, substantially as shown and de-

seribed.

7. In a rowing-machine, the combination,
with the upright shaft 61, carrying a worm
78, and means for operating said shaft, of the
indicating mechanism consisting of the worm-
gear 79, carrying a pin 80, pinions 81 and 82,
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gear 83, and movable hand 77, and dial-face, 40

substantially as shown and described.

EDWARD J. KERNS.
Witnesses;
JouN C. DEWEY,
SARAH BB. DEWEY.



