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UNITED STATES

T 1508940
PATENT OFFICE.

. SAMUEL STEPHEN SMIT_H, OF TILDEN, ILLINOIS.

HUMAN EXERCISER AND STRENGTH TESTER.

Application filed December 1, 1922 Serial No: 604,454.

This invention relates to human exercisers

and strength testers.and is a continuation, in
part, of my ]grmr application filed Sept 4,
1919 Serial No. 821,699.

~ The object of the mventlon is to: prowde 3
an-apparatus of this character which brings .

about - not only individual “development of
the various nuscles and organs but also co-

ordination. between them; which permits of

periodical relaxation of the muscles during

eXxdrecising movements: so-as to insule'pmper ;

and hefdthy development and which in gen-
eral may be utilized to exercise and develop
the human body uniformly and to a high de-
gree thereby upbulldmrr the general strencrth
and health. =

Amnother 1mportant ob]ect of the invention -
tien and partly in transverse section, show-

is to-provide an’ apparatus of this cliaracter
which presents variable resistance and ample

capacity for adjustment so as to adapt itself.

to . persons - of -different strenvth and

physique.

Another obb]ect is'to p10v1de an apparatus.

"of . this character which is of strong and

25.
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durable construction; reliable in operatlon,
readily controlled; universal in its action,
“easy to pack and assemble and easy and in-
expensive to. manufacture.

Othier objects and advantages.of the in--

vention reside inm cértain novel features of
the construction, combination and arrange-
inent of parts which will be hereinafter more
fully described and particularly pointed out
in the appended claims; reference being had
‘to the accompanying drawings. formln(r part
of this specification, and in which+—

Figure 1 is a side elevational view of an
- embodi ment of the invention; -

- Figure 2 is a plan view thereof;

Fltmre disa fragmentary view in. end
e‘evatlon,

Figure 4'is a frarrmentary view in sectlon :

of the piston, plston rod and valve control‘
“he understood that the chps 18* being fixed

mechanism;

Figure 5 is a detall v1ew, partly in see-
“tion and partly in" elevatwn of the valve
controlled mechanism;

Tigure 6 is a detail view in-section of
“a form of throttle valve;

“Figure 7 is a detail VleW of the three way -

Vfﬂve for the register and mchcaton
Figure 8 is a detaﬂ yiew in elevatlon of
the seat
Ewme 9 is a’ VleW m tmnsverqa sevhon
thm eof'

clamps 132
“the vertical members of the cylinder frame
11 and by fastening the clips 18* at various

into the members.
+ between the adjustable standards 13 and has

Figure 10 is a detail view in section of
the foot rest;

Figure 11 is a frao'mentary view in sec-
tion of a‘modified form of fluid control;

Figure 12 is a fragmentary pelspect,ve

view of the piston rod adjacent the handle

bar and illustrating the valve regulating
mechanism deswned for use with the f01m
of the mventlon 1llustrated in Figure 11;

Figure 13 is a view, partly in section and
pqrtlv in elevation of anothe1 modified form
of fluid control;

Tigure 14 is an end elevational view of the
pwston rod thereof;

Figure 15 is a blmllar view of still an-
otber modlﬁed form of fluid control;

Figure 16 is a view, partly in end eleva-

ing a modified form of cylinder mounting in

—conjhncflon with a modified form of Valvev

control;

I mule 17 is a similar view,- paltly in lon-
nltud'n'ﬂ vertical section and paltly in side
clevation; and -

Flnrme 18 is a_group view in perspectwe
showing the shifting mechamcm for the
valve or throttle.

Referring to the:drawings Whelem for
the - sake of illustration is shown  the pre-
ferred embodiment of the invention, . and
more particularly to Figures 1 to 6, inclusiv e,

- the riumeral 10 desmnates gener fdly the main
frame which . is plﬂferably constructed of
‘tubing ‘and which has-at,one end a cylinder

frame 11 braced by brace rods 12 and includ-
ing adjustable standards 13 controlled by
The standards 13 telescope into

points on the stand the extent to which the

~standards telescope into the members 11 and

consequently the vertical adjustments of the
standards may be varied.  Of course it isto

to the standards 13 and being 'enga’geable
with the upper ends of the members 11 limit
the downward. movement- of  the standards
A cross bar 14 exteuds

a4 bearing 15 intermediate its ends in which
4 rotatable support 16 is mounted, the sup-
port 16 being rotatable on a vertical axis
and having a clamp member. 17 threaded
on 1ts lower end by which it may be held
ngainst rotation if this iz desired,
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A cylinder designated at 20, is provided
and has a strap 91 rigidly secured to the
periphery thereof, the strap 21 having
downwardly extendm«r parallel arms. 22
constituting a yolke which embraces and is
pivotally secured to the upper end of the
rotatable support 16 by means of a horizon-

‘tal pivot 23 controlled by a clamp 232

When the clamp members 17 and 23* are
adjusted to permit free rotation of the sup-
port 16 the cylinder is universally mounted
on the cylinder frame and is free to partake
motion thereon.. A  second
strap 24 is secured to the cylinder 20 and
in spaced relation to the strap 21 and is
conhected with the strap 21 above the hori-
zontal pivot 23 by means of a link 25 and
exerts a bracing action.

A piston 28 is operatively mounted in the
cylinder and includes a drum 29, heads 30
and packing elements 31 ad]wcent each
head.” The packing elements preferably
comprise leather washers and - portions
thereof are inserted between the drum 29
and the heads 30 to be thereby associated
with the piston. Short pipes, designated at
32 and 33 and each including sections 32®
and 32° and 33> and 383", respectively, ex-

tend through the piston at diametrically op--

posite pomts and the ends of the pipes pro-
ject beyond the heads of the pistons, these
projecting ends being threaded and having
mounted thereon nuts 34 and 35, 1espect1ve-
ly, which not only serve to secure the pipes
in position but also serve to maintain the
elements of the piston in assembly.

A hollow piston rod 36 is threaded into
an opening provided therefor in one of the
piston heads 30 as indicated at 87. The
piston rod 36 operates in a stuffing box 38
provided in one of the cylinder heads and
carries at its outer end a handle bar 39
slidably mounted on the piston rod by
means of a sleeve connection 40. The slecve
40 is slidable on the piston rod and is pro-
vided with a slot 41. At the ends of the
slot 41 brackets 42 are provided and carry
adjustable abutments 43 which are adapted
to successively engage or abut a post 44
rigidly secured to the piston rod and pro-
jecting through the slot 41 of the sleeve 40,
A second post 45 is also carried by the pis-
ton rod and is connected with the post 44
by the rod 46 to thereby brace the post 44.
The handle bars 39 carry loose hand grips
392 and when these hand grips are grasped
and the handle bar is moved in one or the

other direction it first partakes of motion
relative to the piston rod, the motion being
in the one or the other dlrecmon accor dmcrly
as the handle bar is moved in one or the
other direction and this relative motion of

“the handle bar with respect to the piston

rod continues until one of the adjustable
abutments 43 carried by the sleeve connec-

" axis.

1,598,940

tion 40 of the handle bar engages the post
44 of the piston rod. This relative motion
between the sleeve and the piston rod is
utilized to actuate the valve control as will
presently appear.

The short pipe 32 has incorporated there-
in a throttle valve 50 including a casing 51
having screw threaded connection with the
sections 82* and 32" of the pipe 32 and a
turning plug 52 having a port 53 therein
Whlch may be b10u°ht into full registry
with the sections of the: pipe 82, entirely out
of registry therewith, or into any partial
degree of registry therewith. In this way
the throttle valve controls the resistance of-
fered to movement of the piston in either
direction. It is obvious that when the
throttle valve is fully opened the air may
flow freely through the pipe 32 from one
side of the piston to the other and no resist-
ance is presented to the travel of the piston
and that when the throttle valve 13 en-
tively closed the fluid is locked in the cylin-
der on the opposite side of the piston and
presents the maximum degree of resistance
to piston travel. Between these two ex-
tremes the resistance opposed to the piston
may be greatly varied by regulating the
adjustment of the throttle V‘LIVG

For the purpose of varying the resist-
ance, the throttle valve carries an operating
arm 54 connected with the turning plug and
having a stop pin 54* for hmltmo its move-
ment. The free end of the opemtm arm
54 is pivotally secured to one end of a con-
necting rod 55 which slidably extends
throudh a guide 56 carried on a bracket 57
secmed to the outer end of the piston rod.
A swinging cross head 58 is pivotally
mounted on the bracket and is connectedl
by a link 59 with the sleeve 40 of the handle
bars. An adjustable pitman 60 is pl\ Ou.dlly
connected at one end to the rod 55 of the
valve mechanism and is adapted to be con-
nected at its other end to any one of the
pins 61, 62 or 63 on the swinging cross he‘Ld
The pms 61 and 63 are equl(hstﬁnt from the
center or axis of swing of the swinging
cross head and the pin 69 is alined with this
It is obvious that when the handle
bar is grasped and actuated so as to move
its sleeve 40 relative to the pls ton rod as
previously described, the motion of the
sleeve is transmitted to the connecting rod
55 and to the throttle valve 50 by means of
the link 59, the swinging cross head 5S and
the ﬂd}ustﬁble pitman 60 provided the ad-
justable pitman in connected with either the
pin 61 or the pin 63. If the adjustable pit-
man 60 is connected with the pin 61 as
shown in full lines in Figure 4, the motion
of the sleeve of the handle bar is trans-
mitted reversed to the connecting rod 53
and on the other hand if the ‘Ld]ustfzble pit-
man 60 is connected with the pin 63, the
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motlon of the handle bal and its ‘sleeve is
transmitted unchanged in- direction to the
COIlGCtln" rod 55. When the adjustable pit-
man 60 is connected to'the pin 62 the motion
of the handle bar and its sleeve is not {rans-
mltted to ‘the connecting rod 55 since the

“pomt of connection of the ad]ustuble pit-

nman 60 theti lies in the axis of swing of the

crogs head 58. It is apparent that ‘the

movement of the connecting rod 55 is trans-
mitted to the plug of the throttle valve by
means of the operating arm 54 and thus
serves to control this-valve:

A three-way valve 65 is incorporated in

the pipe 38. ha'vlnfr serew threaded” connec-
tion with the sections 33* and 33° thereof

and includes a valve casing 66 having an

outlet port 67 which communlcates with the
connecticn 68 to a register or indicator:pipe
69.  The register or “indicator pipe 69 ex-
tends: thloUOh the hollow piston rod and
through the outer end thereof and carries

| a pressure gage or register 70 at its outer

end. TIn the valve. casing 66 of the three-
way valve, a “turning plug 71 is:rotatably

arranged and is promded with an angular.
‘port 72 extending therethrough.

An oper-
ating arm 73 is connected with the plug 71

‘and by manipulating this arm the plug may

be turned to bring its port 72 into register
with either of the sections of the pipe 33

and with the outlet port 67 of the valve

casing. " In this manner the register or gage
pipe may be connected with one 51de or the
A stop pin 73* ig

the. movement of the arm. Amn ‘operating

rod 76 is pivotally connected at one end to

40

50

i

60

“the operating lever 78 and extends through

the hollow plston rod and e‘itenolly there-
of terminating in a handle 77. - The rod 76
slidably e\tends through  the guide 78 in
which 1s 1ncorporated ‘a clamp screw. 79 for

- securing the rod m adjusted position.

A shdmg seat, designated generally at

80, is arfanged on the frame 10 -and in-

cludes a seat frame’ 81 having rollers 82
and a seat proper 83 having an arm 84 ad-

“justably mounted in-a be'uln(r 85 carried by
“The rollers 82 of the seab

the seat frame..
frame operate on tracks 892¢ calrled on the

“floor of the main frame and in this manner
‘the seat 80 serves as a sliding seat.

A foot rest, designated generfllly at 86,
is provided, and includes a base 87 havmo
studs 88 at its end adapted to be 1ecelved
in sockets 89 provided therefor on the main
frame.- The 'frame of  the foot rest. is
motuntéd on the base 87 nearer to one end

than to the other so that by reversing the

base ‘87 the distarice of the foot rest From
its gedt may.be varied.  The frame of the

- foot rest includes a post 89 upon which ‘a

sleeve 90 is 1otatably mounted. A clamp
91is usqocmted with the sleeve 90 dnd has a

'seen'in Figures '8, 4 and 5

bifurcated arm 92 adapted to be engaged
over the base 87 to prevent rotation of the
sleeve: 90 on the post 89 When the clamp
is'set to grip the sleeve. At its upper end
the sleeve 90 carries a cross bar 98 which
carries a foot plate 95 by means of a bracket
96, the bracket having hooks 97 engageable

‘Wlth the cross bar and having turn LucLleS

98 for varying the inclination of the foot
plate. ~The foot plate includes heel planes
100 and.toe straps 101,

Means is provided for securing the Qe‘lt
80. stationary when desired and ncludes a
flexible ‘element such as a chain 105 and &

“hook 106 -carried by the chain and engage-

able with the foot rest.
In operation, the person using the ma-
chine may either stand or sit, the machine

‘being adapted for either by ad]ustlno the

stfmdzudc 18. When sitting, use is made of
%the sliding seat 80 and the foot rest S6.

In - using “the foot rest; the feet may be

placed upen the foot plate 95 or:the calves
of the legs may be engaged with the cross
bar 93, the latter bemo plefemole when the
valve conuol is set 50 as to present-resist-
ance to inward tiavel of the piston. In any
event the person using the machine grasps

-

70

5
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90

the grips 89* of the ha mndle bar and recipro- -

cates the piston-against the resistance pre-
sented by the ﬁmd in'the cylinder. If the
sliding seat and the foot rest are made use
of and the valve control is set to present

_Tesistance to the outwa} d movement of the

pisten, a body swing, leg drive and arm
movement may be aV‘uled of in moving the
piston. The valve control may be set so as

‘to cause the piston to encounter any desired
degree of resistance in trav elling inwardly

or outwaldly or-in travelling in both direc-

100

105

tions by an adjustment of the abutments

43 and adjustable pitman 60. As may be
, these adjustable
abutments 1 may b set to eflgaoe the station-

“ary abutment or post 44 at all times, and
“thus entirely prevent actuation of the throt-

tle valve, thus maintaining the throttle
valve entlrelv opened or entnely cloged ac-
cordingly as it is desired to have maximum
or minimum resistance. - On the other hand,

“one of the adjustable abutments may be set
s0 as to maintain the throttle valve opened
-or closed when the piston is moved in one
direction, while the other adjustable abut-

ment is eet to permit the throttle valve to
be partly closed and vice versa.

‘In Figure 11 there is shown a modified
form - of fluid control.
is: prefelablv embodied in the piston head
as'in the foregoing embodiment of the inven-
tion, the pl:ton head and all of the other

1nstrumentalities of the machine being pre-
‘cisely the same as in the embodiment “above
<lescribed.
Short plpe or

As shown in Figure 11 a single
intake ‘tube 110 ezxtends

This fluid . control’

110

120

130
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through the piston head. The intake tube

110 is made up of a number of sections 1107,

1107, 110° and 1104, Centrally of the pipe
110 and connected with the sections 110°
and 110° is a three-way distributing valve
111, A check pipe 112 having incorporated
therein check valves 118 and 114 is connect-
ed with the intake pipe by means of short
pipe connections 115 and 116 and is also
connected with the distributing valve 111 by
means of a pipe connection 117. A throttle
pipe 118 is connected at one end with one end
of the check pipe 112, and with the pipe 116
by means of a T 119 and at its other end
the throttle pipe is connected with the op-
posite end of the check pipe and with the
pipe 115 by means of a T 120. A throttle
valve or resistance regniating valve 121 is in-
corporated in the throttle pipe 118. The
distributing valve 111 is provided with an
operating arm 122 and an operating rod 123
which slidably extends through a bearing
124 provided therefor in the piston rod, a
clamp screw 125 being threaded through the
piston rod and engageable with the operat-
ing rod 123 for securing the discharge valve
in adjusted position. The thirottle valve or
resistance regulating valve 121 is provided
with an operating arm 126 connected with
an operating rod 127 journaled in the bear-
ing 128 of the piston rod and having a clamp
serew 129 cooperable therewith for main-
taining the throttle valve in adjusted posi-
tion. An indicator pipe 130 is connected
with the intake pipe 110 and is provided
with a three-way valve 131 whereby the. in-
dicator may be connected with one side or
the other of the piston. The three-way valve
131 is provided with an operating arm 132
connected with an operating rod 133 slid-
ably journaled in a bearing 134 provided
therefor in the piston and having a clamp
screw 185 cooperable therewith and retain-
ing this valve in adjusted position.

11 operation with this embodiment of the
invention, when the distributing valve 111
and the throttle valve 121 are closed, the
piston encounters a maximum resistance
sinee the fluid is locked in the cylinder and
cannot pass through the piston. On the

- other hand, when two valves are open, the

o
(5]

fluid frecly passes through the cylinder and
the minimum resistance is encountered.
When the distributing valve 111 is set to es-
talilish communication between the section
110¢ of the intake pipe and the pipe 117
and the throttle valve is set to present the
required resistance to the passage of the
{luid, the piston on the inward stroke. does
not encounter resistance as the fluid coming
in through the pipe 110 passes through the
distributing valve 111 and the pipe 117 into
the check pipe 112 and through the check
valve 113 and pipe 115, out through the sec-
tion 110 of the intake pipe. On the outward

1,598,940

stroke of the piston, the fluid enters the sec-
tion 110° of the intake pipe and passes up
through the pipe 115 into the throttle pipe,
since the distributing valve 111 and check
valve 118 are closed to the fluid when com-
ing in this direction. The fluid is thus
constrained to pass through the throttle
valve where in its flow is retarded to the
desired degree thus presenting the desired
resistance to the outward travel of the pis-
ton. When the distributing valve 111 is
set to establish communication between the
section 110° of the intake pipe and the pipe
117, and the throttle valve 121 is set to pre-
sent the desired degree of resistance the pis-
ton encounter resistance on the inward stroke
ginee the fiuid is then constiained to pass
through the throttle valve but does not en-
counter any resistance on the outer stroke
since the fluld then passes from one side
of the piston through the distributing valve
and check valve 114 to the other side of the
piston. In this form of the invention it is
not necessary to provide any automatic valve
cperating mechanism since after the throttle
valve and the fiuid distributing valve are set
the control of the fluid is therefore effected
attomatically. The other features of the
machines are identical with those of the em-
bodiment above described except that the
connection between the handle bars and the
piston rod may be rigid and that the auto-
matically operating valve is dispensed with.

In Figure 13 there is shown a slight modi-
fied means for controlling the fluid to vary
the resistance presented to the movement of
the piston. In this form the cylinder is
designated at 138 and includes cylinder
heads 189 and 140. The piston which is
identical in construction with the form of
the invention shown in Figures 1 to 6, is
designated at 140 and is reciprocable in the
cylinder 138. A piston rod 141 is opera-
tively connected with the piston. An intake
tube 142 extends through the piston 140 and
has incorporated therein a shut-off valve
143 having a valve control rod 143~
An indicator pipe 144 is also extend-
ed through the -piston head and is
provided with a three-way valve 145 hav-
mg a valve control rod 145" whereby the
indicator may be connected with every
working chamber of the cylinder. Pipes,
designated at 146 and 147 are threaded into
the cylinder heads 189 and 140, respectively.
The pipe 146 has a throttle valve or resist-
ance regulating valve 148 and a check valve
149 associated therewith and similarly the
pipe 147 has a second throttle valve or re-

sistance regulating valve 150 and a second

check valve 151 associated therewith.

In operation with this embodiment of the
invention when the shut off valve 143 is
closed and both throttle valves 148 and 150
are closed the air is locked in the cylinder
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and the viston eneounters maximum resist-
ange. - When this shut off valve is open with
the throttle valves closed or when the shut
off. valve is closed and both. throttle valves
are open, the piston encounters: minimum
or practically no resistance. If it is desired
to present resistance to the inward travel
of the piston the shut off valve 142 is closed
and the throttle valve 150 is closed to the de-
sived degree. Then when the piston is
pushed inwardly, the air or other fluid be-
mg retarded in its escape through the throt-
tle ‘valve 150 opposes the inward motion of
the piston, the air being permitted to. flow

into the other side of the piston through

the check valve 149, 'When the piston is
moved outwardly the air escapes freely
through the throttle valve 148 since this Is
fully opened. To have the piston- moved
outwardly against resistance and fully in-
wardly, the throttle valve 150 is open and
the throttle valve 148 is closed to the de-
sired ‘degree. -The partially closed throttle
valve 148 retards the discharge of the air

5 when the piston is moved outwardly and

causes a pressure-to be built up against the
piston to produce the desired resistance. .
In Figure 15 is shown another modified
form of means for controlling ‘the flow of
the fluid to vary the resistance. In this em-
bodiment the piston is designated at 155 and
through the piston a pipe 156 extends and

constitutes a combined throttle pipe and in-
dicator pipe, a throttle valve 157 being in:

corporated in the pipe and a thrée-way valve
158 being incorporated in the bypass 159

provided in the pipe 156 and extending -
around the throttle pipe 157. A check valve

160 also extends through the piston and the
ends thereof are formed to constitute valve
seats with which the check valves 162 and
163 coact. The check valves 162 and 163
are provided with stems 164 and 165, re-
spectively, which are slidably meunted in
bearings 166 and 167 provided therefor in
the sliding cross head 169, the cross head
being. controlled by a rod 170 extending out-
war(le through the. piston rod to- the ex-
terior. Nuts 168 and 168 are threaded on

the ends of the stems 164 and 165, respec-

tively, and limit the relative movement be-
tween the bearings 166 and 167 and the
stems 164 and 165, respectively. Springs

171 and 172 are arranged on the stems 164 -

and 165, respectively the springs engaging
the check valves at one end and the bear-
ings at the other end. By sliding the cross
head 169 in one direction, that is fo the
right in Figure 15, the check valve 162 is
seated against its seat under the light
spring tension of the spring 171 and by fhe
same- movement the check valve 163 is un-
seated. Then when -the piston moves in-
wardly of the cylinder it encounters no re-
sistance since the fluid flows from one side

>

of the. piston through. the tube 160 and
check valve 162 to the other side thereof.
Similarly when the cross head is moved to
the left of Figure 15, the check valve 163
is seated and the check valve 164 is un-
seated so that the piston encounters resist-
ance when moved inwardly and encounters
no resistance when moved outwardly. It is
to be understood that when the check valve
is closed to prevent flow of the fluid through

the tube 160 that the fluid must flow through

the throttle valve 156 and thus be retarded
by the valve 157 to build up the pressure
to produce the desired resistance. '
Referring now to Figures 16 to 18, in-
clusive, it will be seen that there is shown

in these figures a modified form of cylinder

mounting in conjunction. with ‘a modified
form ‘of valve control.
it is to be understood however that the form
of cylinder mounting shown in these figures
may be utilized ‘with either forms of valve
control and also that the valve control may
be utilized with either forms of cylinder
mounting. o

The cylinder mounting shown in Figures-

16 and 17 comprises.a bearing 175 incorpo-
rated in the cross bar 14 in:-the same manner

in which the bearing 15 is incorporated in

this cross bar, as previously described. This
bearing 175 has a vertical socket 176 and a
horizontal socket 177. A rotatable support-

ing rod 178 is adapted to be selectively

mounted in either the sockets 176 or 177,
and in the arrangement shown the rod is
mounted in the socket 176. This rotatable
supporting rod is provided - adjacent - its
upper end with an annular flange or collar

179 which engages the upper end of the

socket 176 and the lower end of the rod is ex-
ternally threaded, as at 180 and is adapted
to be engaged with a clamping nut 181 hav-
ing a handle 182.  When the clamping nut

"180 is tightened up the supporting rod 178

is held .against movement. A substantially
U-shaped frame 183 is provided and is sup-
ported upon the upper end of the rod 178,
this rod.178 having a reduced extension 184
which extends through an opening 185 pro-
vided in the frame 183, the reduced extension
defining on the rod 178 a shoulder 186 upon
which the frame 183 is supported. "A nut
187 is engaged with the reduced extension
184 and clamps the frame 183 in position on

‘the rod 178. " The frame 183 includes a pair

of spaced and parallel arms 188 ‘which al-
though extending upwardly from the base
of the frame are not. vertical but are in-

clined as shown in Figure 17. Adjacent the

upper end of the arms 188 bearings 189 are

formed and rotatably receive trunnions 190

formed on the outer ends of the cylinder
clamp members 191, said clamp members be-
ing bolted to each other and being clamped
to the cylinder, as at 192. The trunnions

In this connection
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190 project beyond the arms 188 and the pro-
jecting portions of these trunmions are
threaded and have mounted thereon nuts 193
having handles whereby they may be rotated
into engagement with the arms 188 when it
is desired to lock the trunnions against move-
ment.

With this form of cylinder mounting the
cylinder may be constrained to partake of
the desired character of motion. When the
nuts 181 and 193 are loosened the cylinder

- is mounted for universal movement and ac-

[

r
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40

60

cordingly as one or the other of the nuts
is loosened it is mounted upon a horizontal
or vertical axis. Also the nuts 183 and 193
may be tightened to hold the cylinder sta-
tionary.. The inclination of the arms 188
enables the operator to use the device with
the cylinder arranged horizontally or verti-
cally as he may desire. Moreover if it is
not convenient to take advantage of the in-
clination of the arms 188 to use the device
with the cylinder vertical, then the support-
ing rod 178 may be engaged with a socket 177
intead of with the socket 176 so that the
cylinder will be supported in substantially
a vertical position.

In the form of the invention shown in
Figures 16 to 18, the piston is designated
at 195 and has connected thereto the tubu-
lar piston rod 198, to the outer end of which
the handle bars are connected through the
sleeve connection 197, this sleeve connection
having limited movement on the piston rods,

% agin the other embodiments of the invention,

and this movement being utilized to actuate
the valve shifting or controlling mechanism
as before. A pipe 198 extends through the
heads of the piston and has incorporated
therein a throttle or resistance regulating
valve 199, the stem of which valve has
rigidly connected thereto a gear 200. A sec-
ond valve gear 201 meshes with the gear 200
and is fixed to one end of the rotatable valve
controlled rod 202 supported for rotary
movement in a bracket 203 carried by one
of the piston heads. The collars 204 are
fixed to the rod 202 and engage the opposite
sides of the bracket 203 to prevent longi-
tudinal displacement of the rod 202. This
rod 202 extends out through the piston rod
196, and to the outer end of this rod a
curved plate 205 is adjustably connected by
means of an angular arm 206 and a pair of
nuts 207 having threaded connection with
the rod and engaging the opposite sides of
the arm 206. This curved plate 205 nests
in or is snugly fitted against a second curved
plate 208 rigidly supported upon one arm
of the U-shaped bracket 209, the other arm
of which bracket is rigidly connected to the
sleeve 197 of the handle bars. The plate
205 is provided with cam slots 210 and 211.
The cam slots being of opposite throw and
being adapted to selectively cooperate with

1,598,940

a pin 212, the pin having a smooth shank
213 adapted to operatively engage either
one of the slots 210 and 211 and the pin also
having a threaded portion 214 adapted to be
engaged with threaded sockets 216 and 217
provided in the plate 208 and underlying
the slots 210 and 211, respectively.

It is obvious that when the handle bars
are grasped and moved in either direction,
the sleeve connection 197 will first move rela-
tive to the tubular piston rod 196. This
relative movement is [imited in any conven-
ient manner and may be limited after the
manner shown in conjunction with either
types of valve control but in any event this
relative movement is utilized to actuate the
valve shifting or control mechanism since
as the sleeve connection 197 moves it car-
ries with it the bracket 209 which being con-
nected to the plate 208 will cause the plate
208 to move and carry with it the pin 212.
This movement of the pin 212 of the plate
208 is relative to the plate 205 and its cam
slots since the plate 205 is carried on the rod

202 which is held against longitudinal move- 8¢

ment with respect to the piston and piston
rod. The movement of the pin 212 relative
to the slot 210 or 211 as the case may be im-
parts to the plate 205 a rotary movement so

that the valve operating rod 202 is rotated ¥

when the valve 199 is moved through the
instrumentality of the gears 201 and 200.
It is obvious that when the pin 212 is en-
gaged with the slot 210 the valve will be
moved in one direction whereas when it is
moved in engagement with the slot 211 the
valve will be moved in the opposite direction.
Any desired ratio may be had between the
gears 201 and 200 to provide for the proper
degree of movement being imparted to the
valve 199.

It is obvious that with the exercising ap-
paratus hereinabove described the operator
or person indulging in the exercise can put
on the various forms of floor calisthenics by
removing the seat, the foot rest and its base,
thus clearing the platform from all obstruc-
tions to lie down. As shown in the draw-
ing and description of the automatic valve
control by means of the cross head, pitman
and sliding connecting rod the pitman may
be placed on the pin in alinement with the
axis of the cross head and clamped there
after the valve has been set as desired. This
makes possible the development of the same
resistance by piston travel in either direc-
tion. This principle is cared for in the ro-
tary connecting rod and valve gear arrange-
ment by placing the pin 212 in a socket in
the cap on the outer end of the piston rod.
Jere it acts as a set screw to prevent any ro-
tation of the connecting rod after the valve
has been set to produce the desired resist-
ance to piston travel in either direction.

t is to be understood that with the spring
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valve arrangement the ‘throttle can be dis-
pensed with by: setting :the valve in action

s0 as.to allow the fluid to pass under it when:

resistance -is desired, this arrangement be-

ing maintained by having a set screw act

as g clamp on the rod controlling the head.
In this manner the valve acts as an intake
valve as the piston travels in the direction
in which no resistance -is desired and the
same valve serves.as a resistance regulating
valve ag. the piston travels in the direction
in. which resistance is desired. ,

It is also to be understood that an-air cock
attached to the outer end of the indicating
tube will provide for changing the air in the
cylinder. ‘ :

I claim:—

1. In an apparatus of the character de-
scribed, a frame, a cylinder mounted on the

frame and having a fluid. therein, a piston

operable in said cylinder against the resist-
ance. of said fluid .and comprising a drum,
heads, packing washers confined between the
heads and the drum, pipes extending through
the heads and nuts threaded on the ends of
the pipes and bearing against said heads, a
three-way valve incorporated in one of said
pipes, an indicator pipe leading from said
three-way valve, an indicator connected with

said pipe, a throttle valve arranged in the

other of said pipes and regulating the re-
sistance presented to the movement of said
piston, and operating mechanism for said
throttle valve. , ‘ :

2. In-an apparatus-of the character de-
seribed, a frame, a cylinder mounted on the
frame and having a fluid confined therein,
a piston operable in said cylinder against the
action of said fluid, a piston rod, a handle
bar having a connection with said piston rod
permitting of limited relative movement be-
tween the handle bar and the piston rod in
the initial phase of the actuation of the
handle bar, valve means for controlling the
flow of fluid in said cylinder to vary the re-
sistance presented thereby to the movement
of the piston, and operating mechanism for
said valve means actuated by the movement
of said handle bar relative to said piston

" rod.

3. In an exercising machine, a frame, a
cylinder mounted thereon and having a fluid

therein, a piston operable in said- cylinder

against the resistance of said fluid, actuat-
ing means for said piston, a throttle valve
for controlling the fluid to vary the re-
sistance presented thereby to the motion of
said piston, and automatic operating mech-
anism for said throttle valve driven by the
actuating means for said piston. :
4.-In an apparatus of the character de-

scribed, a main frame; a cylinder frame up-.

standing from said main frame, and includ-

ing adjustable standards and a cross bar
extending between said standards, a rotat-

able support on said cross bar, a cylinder
having ‘a strap provided with radially ex-
tending spaced arms constituting a yoke and
pivotally secured to said support on an axis
at right angles to the axis of rotation of
said support, a piston in said cylinder and a
handle bar connected with said piston.

5. In an exercising machine, a frame hav-
ing sockets, a foot rest including a base pro-
vided with studs receivable in said sockets, a
frame mounted on said base and including a
post, a sleeve rotatable on said post; a cross
bar- at the upper end of said sleeve, a
bracket having hooks embracing said cross
bar, a foot plate carried by said bracket,
means for varying the inclination of said
foot plate, and a heel plate and toe strap
on said foot plate.

6. In an exercising machine, a frame hav-

ing sockets, a foot rest including a base pro- &

vided with studs receivable in said sockets,

a frame mounted on said base and including .

a post; a sleeve rotatable on said post, a
cross bar at the upper end of said sleeve, a
bracket  having hooks embracing said cross

bar, a foot plate carried by said bracket,.

means “for varying the inclination of said
foot plate, a heel plate and toe strap on said
foot plate, and means for preventing rota-
tion of said sleeve on said post when desived
including a clamp engageable with said
sleeve and a bifurcated arm engageable with
the base. :

%. In an apparatus of the character de-
scribed, a frame having a bearing provided
therein, said bearing having a vertical socket
and a horizontal socket, a rotatable support-
ing bar selectively engageable with said
sockets, a frame fixed to the supporting bar
and having arms provided with bearings and
a cylinder clamp having trunnions rotatably
mounted in said bearings.

8. In an apparatus of the character de-
scribed, a frame having a bearing provided
therein, said bearing having a vertical socket
and a horizontal socket, a rotatable support-
ing bar selectively engageable with said
sockets, a frame fixed to the supporting bar

and having arms provided with bearings and

a cylinder clamp having trunnions rotatably
mounted in said bearings, a nut for holding
the rotatable support against rotary move-
ment and nuts for holding said trunnions
against rotatable movement.

9. In an apparatus of the character de-
scribed, a frame having a bearing mounted
thereon, a rotatable support -operatively
mounted in said bearing, a frame carried by
said rotatable support and having upwardly
inclined arms, said inclined arms having
bearings provided adjacent their outer ends,
and a cylinder clamp having trunnions ro-
tatably mounted in the bearings of said
arms.

10. In an exercising machine, a cylinder

;7.
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having a fluid therein, a piston operable
therein against the resistance of said fluid,
actuating means for said piston, a throttle
valve for controlling the flow of the fluid
to vary the resistance presented by the mo-
tion ot the piston, and automatic operating
means for said throttle valve driven by the
actuating means of said piston and includ-
ing a rotatable valve rod, means for rotat-
ing the valve rod from the actuating means,
and motion transmission means between the
valve rod and the throttle valve.

11. In an apparatus of the character de-
seribed, a cylinder having a fluid therein, a
piston operable in said cylinder against the
resistance of said fluid, a piston rod, actuat-
ing means for said plston mecluding a handle
bar havi ne a slecve connection with said
piston rod,
adapted to partake of a limited degree of
relative movement with respect to the piston
rod, a throttle valve for controlling the fluid
to vary the vesistance presented thereby to
the motion of said piston, and automatic
operating means for said valve including a
rotatable valve rod, gearing between the
valve yod and the throttle valve, a bracket
rigidly supported upon the sleeve connection,
a plate fixed to said bracket and having a
pin, and a plate fixed to the valve rod and
having a cam slot cooperable with the pin
of said first mentioned plate.

12. In an exercising machine, a cylinder
having a ﬂmd thereln, a piston operable in
said cylinder against the resistance of said

the sleeve connection being”
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fluid, a pipe extending through the piston
and open on the opp051te 51des thereof, a
throttle valve incorporated in said pipe, an
actuator for-said piston, and means driven
by the actuating means of the piston for
automatically operating the throttle valve.

3. In an exercising machine, a cylinder
having a fluid therein, a piston operable in
said cyhnder against the resistance of said
flaid, a pipe e\tendmo through the piston
and opening on the oppoute “sides thereof
within the cylinder, a throttle valve incor-
porated in the pipe intermediate its ends,
and operating means for the throttle valve
extending to the exterior of the cylinder and
controllable to positively operate the throttle
valve.

14. In an exercising machine, a cyhnder
having a fluid thereln, a piston operable in
said cyhnder against the resistance of said
fluid, a pipe extending through said piston
and opening on the opposU;e sides thereof
within the cylinder, a throttle valve incor-
porated in the pipe intermediate its ends,
a hollow piston rod connected to the 1)1~=t011

and extending through one end of the cylin-
der. packing means between the cylinder and
said rod, “and operating means for the
throttle valve including a rod extending
through the hollow piston rod, motion trans-
mission means between the inner end of the
rod and the throttle valve, and means co-
operable with the outer end of the rod to aid

in positive adjustment of said throttle valve.
SAMUEL STEPHEN SMITH.
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