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_This invention relates to-an ambulatory’ re-
ciprocator adapted  to simulate -arm and leg
movements in walking. o - o
The apparatus is designed both to reestablish
proper walking including muscular coordination
.and. balance after illness or accident, and. to
teach walking coordination ‘and balance to.those
who have never achieved normal walking ability.
‘For ‘example, in cerebral palsy it has been:found
that besides the difficulties in muscular: ¢oordi-
nation and
ous system, some -of: the. difficulty in walking
results from never having:learned proper. walking
habits, it being very difficult to learn such -habits
when special disabilities make standing and any
type of self-locomotion uncertain. The ambula-
tory reciprocator meets . this. problem by pro-
viding support to the "user, an obstacle-free
practice course, and means for properly coordi-
‘pating arm and leg movements. As the user be-
comes more proficient, a non-rigid -support is
provided which :permits practice in the balaiice,
weight shifting, sway and even foot lifting -of
normal walking, still without the obstacles of a
normal walking course. PR e
" The device may also he used to strengthen
weak muscles by exercise; as needed in iniantile
paralysis. ‘Walking exercise is possible ‘even
when legs are in braces and cannot be bent. The
length of movement of arms and legs can be ad-

justed to permit a gradual - aeveloprient to. fall

stride when desired and ‘means are “provided
wheéreby the walking movements can be intro-
duced without the user furnishing the motive
power for the;device himself. The apparatus
may be adjusted to accommodate “differént-size
users and is designed-to ‘ogerate easily so that
normal strength is not required for self-opera-
tion and frequent practice is encouraged. -7
. The means for coordinating arm and “leg
movements. which is a ,
'vention_comp’rises 5 system ‘of loops, one “loop
coordinating the left leg and left ‘arm 1o ‘move
in opposite directions, a second loop coordinating
the right leg and right
‘diréctions and a third loop
leg gud arm movements with the right leg and
arm movements, so that when the left leg is
advanced, the right arm is also advanced and
so forth in accordance. with normal
movements. ' e

~ Other objects and features of the invention
will .be apparent from the \following [desc_ription
.and the accompanyingﬁd,raw’ings in which:

balance, due to injury to' the nerv-

main feature of this in-’

arm to move in opposite
coordinating ‘the left ™

Walking ;
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. Tigure 1 is a side elevation of an ambulatory ;55

reciprocator -apparatus: constructed in accord-
ance- with this-invention.’ L
.- Figure 2is a-top plan view of the. side rails
and cross pieces, the base being dotted in.
.. Figure -3- is_a fragmentary end. elevation of
certain of the.parts of Figure 2.and of the upper
-pulley brackebs....- o o - .
Figure 4 is -a diagrammatic perspective ~view
of the system. for coordinating . arm and :leg

' movements in: accordance with this invention.

. Pigure 5-is an enlarged top plan view of the
apparatus  with the uprights and: vertical loops
broken away above. the base:. S :
. Pigure .6 is.an enlarged partial sectional view
taken along the lines 6—86 of Figure 5. :
.~ Figure 7 is an enlarged partial ‘sectional’ view
.taken along the lines ¥—1 of Figure 5.
.- Figure 8 is a partial sectional view taken along
the lines 8—8 of Figure 5. ... = T
Figure 9 is a partial sectional view taken along
the line-9—9 of:-Figure 6: . - -« v .o
Figure 10 is an emarged longitudinal 'sectional
view of the right hand grip. SO

. Figure 11-is.an enlarged rear .end view of the
hand grip of Figure 10, . oo B TP

 Figure:12.is an. enlarged front end view-of the
‘hand grip of Figure:10, . . L0 G

'As shown in.rigures 1 and 5, the ambulatory

traimung, apparatus. i: comprises. a rectangular
base.# nciuding left and right side walls 3 and
4, torward wall §, rear wall 8 and floor .1, the
base: and -walls constituting  parallel ways. - In
_the. corners of the base are mounted uprights.8
and 9.and in the rear corners uprights {§ and At
the left hand uprights 8 and 18 and the right-
‘hand:uprights. 9-and {i are connected by side
rails {2 and. 13 respectively. As - best seen-in

Figures:2 and;;5, -the - side; rails. bow outwardly
.from their :ends - beyond the side. walls of the
_base, in-order {0 provide -ample rooml for-the
“user.of .the apparatus, The side walls shouid,
_of . course, :be; ab such a.: height -as to insure the
safety of the user of the apparatus-and the base,
~of .such width as. to preclude any possibility. of
“tipping the apparatus. by falling: -against . the
rails.. O T T T R IR [ OO

_..As best:seen in Figure 3 forward and rear cross
pieces: 14 and i4’ are swingingly mounted upon
polts t4-.on the. uprights 9 gnd i and engage
adjacent. their free ends bolts I8 in recesses (7.
To -enter. the apparatus a cross piece may be

_lifted. upwardly out of engagement with:its bolt

|6 and then replaced. These cross pieces, give
_strength -and rigidity- to the upper part of the
apparatus. BT I S
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The diagram of Figure 4 indicates the mode of
operation of the apparatus. Left and right hand
grips 18 and 18 are shown lying approximately
in the same horizontal plane for movement gen-
erally forwardly and rearwardly in what will be
called longitudinal reciprocation. The grips are
spaced transversely to allow a user to stand there-
between. . Wrist straps 20 are provided with the
hand grips, in case the strength of the.user’s hand
is not sufficient ‘alorie to- maintain ‘a hold on the
grips, Figure 1.

The hand grips 18 and 19 are supported by

ropes 21 and 21’ which extend around left and-
right pairs of upper pulleys 22 and:22’ at thelevel.

of the hand grips and left and right pairs of

10

15

lower pulleys 23 and 23’ at the 'fooF 1evel to -
form a pair of vertical loops. . The upper-pulleys -

22 and 22" are carried by means of brackets 24,

as best seen in Figures 1 and 8. These upper

brackets are mounted on the uprights and are
adjustable up-ang: down ' therealong. by - means
of clamping screws 25 as West'shown in Figure
3. The'level of the hand grips can thus be: con-
veniently adjusted to varying. heights according
to the height of the usef. The means for ad-
justing-the effective lengths of ropes 21 and 21’
to compensate for raising or lowering the upper.
pulleys 22 and 22’ will: be hereinafter described.

Again referring to Figure 4 it will be ‘seen that
corresponding to the-left-and: right hand grips
I8 and 19 are left ahd Tight foot skis 26 and 21
mounted for longitudinal reciprocation helow the
hand grips. It will be obsérved that the ropes
21 ang 21’ extend ‘around the lower: pulleys- 23
and 23’ and connect with-tlie corrésponding ‘foot
skis 26 and 21. Further it will be seen that the
corresponding hand grip and foot ski are so
attached to the ropes that when, for example,
the right hand grip 19° is"in-a forward position,
the right foot ski 27 is‘in its rear position,-and
as indicated by the arrows,when the right footski
27 is moved -forwardly the right hand grip 19 will
move. rearwardly, as:is -normally theé case with
the corresponding: leg and airm in walking.. The
same is true on the-left side. ‘

Two horizonta)l pulleys; a-forward-one 28 and
8 rear one 29 are mounted: between ‘the lower
vertical pulleys 23 and- 23%- A.rope 30 extends
around these pulleys:to' form & horizontal loop
and it is engaged by the foot-skis. 'As best -seeh
in Figure 4, the foot skis‘eéngage the-iope 30 so
that when- the-left foot 'ski: 26 is:in- its forward
position the-right- foot ski-27 'will be'in- its rear
position, and reversely,:ss is the normal case -in
walking.: As a-result of the'coordination of the
foot skis by means of the horizontal-rope- 30 'and
pulleys 28 and 29, the-hand ‘grips are also co-
ordinated so that when the right-hand grip (9
moves rearwardly, the left -hand-grip 18 will move
forwardly, as the arrows.indicate; Thus ‘the
movement of the hand gripand foot skis may be
made to correspond to the' movement of arms
and legs in normal walking,: _

Referring now to Figures 5 and 8, it will be
seen that the foot skis include foot plates 381,
sides 32 and straps 33 for confining the shoe’of
a user. The opposite sides 32 of ‘each ski curve
inwardly at the rear to provide-back-walls 34 for
the heels of the'shoes. " A-horiZontal flange 35 ex-
tends rearwardly from ‘the bottom-of each ‘hack
wall 34 and rests on one df the foot plates 31. A
back clamping Bolt 36 passes throiigh each back
flange 35 and through' a transverse slot 37'in the
foot plate, Figure 5; to engage:a sqiiare niit- 38
as best seen in Figure 6.

20

25

30

35

40

45

50

55

60

85

70

5

dined- transversely in floor channels

61" are-employed to fasten

4

The forward ends of sides 32 have flanges 39
extending inwardly and resting on the foot plates
31. Front clamping bolts 40 pass through the
flanges 39 and transverse slots 41 in the foot
plates, Figure 5, to engage square nuts 42, as
shown in Figure 7. As will be readily under-
stood, the square nuts 38 and 42 ride in channels
43 and 44 beneath the slots 37 and 41, the nuts

38 and 42 being prevented from turning by the

c¢hannel walls as’ shown' in- Pigures 6 and 7.
'The front ehd of each foot plate 31 Has a pull
rope 45 in a hole 46, Figure 5, which may be
uSed to operate the apparatus as will be herein-
after-described. The ropes 45 pass through verti-
cal slots in the forward wall 5 of the base of the
apparatus: Pulleys 41 are mounted on the for-
ward wall 5 by means of hood brackets 48, ex-
tending into the apparatus and having out-
turned flanges 48’ on either side of the slot holted
on the outside of the forward wall. The puilleys

guide the pull ropes -through the slots with little

friction, As shown -in- Figure 1, the ropes may
have at their outer ends handles 49 for: pulling
the ropes:

As-best seen in Figure 5, at the forward and
rear ends of the foot plates 31, at the side edges,
are mounted horizontal rollers 50. The -outer
horizontal rollers ride on the side walls 3 and 4
and the inner-horizontal rollers ride on a -central
partition-51, Figures 5-and 9. Referring to Figure
8, vertical rollers: 52 are:carried by flanges 53

depending: from -the side edges of the foot plates

31 at the front -and rear, -and roll on the floor T
of the base. 'Thus the foot skis' can be reeipro=
cated without an undesirably great energy. ex-
penditure.. Also it- will be noted that the skis
can be lifted off the-floor somewhat- without in-
terfering with- the- operation- of the apparatus.
This might be desirable, particularly for users
who already .possessed walking habits and might
naturally tend to-lift their feet. :

~The side edges of each ski project outwardly
in the middle to-form side_ wings 54 which carry
upstanding rope clamps- 55, Figures 5, 8 and 9,
for attaching the skis to the ropes-21, 21’ and 30
at any -desired position -therealong. It will be
seen in Figures-5 and- 8 that the-inner rope clamp
55 0f the left ski 26 serves to retain both ends of
the horizontal rope 30.- These clamps 55 are-sim-
ilar in-operation to that shown in Figure 11, but
they are rectangular with the-rope or ropes pass-
ing-through a-long dimension-of the clamp.
. As a further adjustment for the skis,--stops
56 are provided at the rear thereof to limit the
:rearward travel of the-skis. These stops are con-
57 to posi-
tions in-line with the centers of the rear edges
of the foot plates of the skis, but are slidable
longitudinally to adjust the length of ski move-
ment, Figure 5. A rod 58 is inserted throtugh
openings 59 in side walls' 3 and 4 one of the

Openiigs 80 in the ceriter vartition 51 and

through openings 61 it the stops to lock the stops

“in position,

The lower vertical pilléys 28 and 23’ can be
seeri in Figure 8 to be held by means of Holts 62
attached to the U-brackets 63 of the ‘pulleys.
The bolts bass throligh the curved strips 64 form-
ingsockets with the walls 3; 4, 5,6 and through
the uprights contdined in the Sockets, anchoring
them therein; The bolts dre fastened to-the for-
ward and rear walls 5 and 6, Figures 5 ang 8.
Figure 9 shows ‘the horiZontal pulleys 28°and 29
mounted ‘i slots 65 in the -center partition 5{
by means of brackets 66: Right angle brackets
the: floor -to-the end
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‘wallg'5'and & as shown in Figures- 8 and 9, and
brackets: 68 connect’the side and ‘end ‘walls:as
shotwn in Figure 5, and brackets 68’ connect the
sendwalls and center partition 61. - . :
=711 A+ hip :stabilizer shown:in
part, may be mounted on the center partition 51
- and.adjusted therealong by means of a bolt 10-in
-one . of -openings T in the partition-or it may be
_removed: from the apparatus, depending on-the
- needs.of the user, e
. 'This’ stabilizer includes a.rod 68 ‘mounted -in
- base12,.0f suitable strength, Figure 9, and a plate
13 slidable on the rod’and adapted to be clamped
at-any suitable level by clamp 14, Figure 8. - A

-pelt 15 is-attached to-the plate-and is intended -

-to. pesition :the hips and stabilize them where
: this is desirable. . . . -

. The ,vconstruction-lof the right hand grip 1945

.shown in Figures 10, 11 and 12, the left hand

“grip 18 is similarly constructed. The hand grip -

. comprises. a hollow cylinder 16 having in its for-
ward end a cylindrical block 11 fitting . snugly
_therein and in its rear end two half-cylinder
plocks 18 and 18’ fitting loosely into the cylinder
16. The. block 17 has ‘two..holes T8 vertically
spaced through which the .Tope 21’ passes, Fig-
ure 12.. The half blocks 18, 18’ have vertically
spaced arc grooves 80 of radius less than that of
_the rope, Figure 11. A screw. 81 retains bloek 11
‘in the cylinder 76 and & pair of screws 82 hold
‘the right half block 18’ to the cylinder 16.
‘Tightening clamp Screw 83 serves o pull the left
half of block 78 toward the right half 18’ to pinch
“the rope. Retainers 84 are provided to hold the
~ends of the ropes as shown in Figures 1 and 8.

" “The Tope ends are crossed within the cylinder
16 so that the hand grip tends to maintain a
“horizontal orientation, as shown in Figure 10.

" 1n self-operation of the apparatus, the pull
“ropes 45 may e unfastened to provide free move-
‘ment ‘of ‘the skis. Before the user enters the
apparatus the stops 56 may be removed: to fur-

'nish additional foot Toom and the sides 32 of
~'the skis moved to’ their most-open position with
“the "straps 33 loose or removed from one side.
“The cross piece 14" {5 lifted to admit the user
‘and replaced and, ‘the skis being approximately
. “alongside each ‘other, the user’s feet aie placed
- ~betiveen the sides of the skis, the straps fastened
‘and the “sides clamped in proper position by
- means of clamping bolts 36 and 40. The slots
<31 and 41 are of ‘such length as to permit braces
“to:be included between: the sides. The stops 56
may then be placed at the position allowing the
“desired’ travel of the skis and hand grips, and
fixed -in “place by means of- rod 58 - inserted
“througH openings 59, 60 and 6l. :
stabilizer 69 may be fixed
proper position

-.on:the central-partition 5f in the
of the openings

: by means of bolt 10 through one

11..+ The belt:15 is then properly -adjusted 1o’

sinsure flexion and extension of the hip joints and
associated -muscles’ and in cooperation with the
*.foot ~skis:the desired position of rotation and
sabduction. of feet and-legs, as well ag to provide
ssupporb.i o il o , e
_The hand grips 18.and 19 may then be adjusted
.to.the proper .level by loosening the tightening
screws 83, on.the grips and slackening the.ropes
_for v_upwa,rd,adjus’tmept and by raising or lower-
_ the pulleys 22 and 2 4
_‘The_ ropes . are. then taken in and clamped. by
‘heans of clamp screws 83. To adjust the. posi-
“1ibn * of -the hand.grips to correspond to the

& “skis™

on't

Figures 8 and 9, in «

22’ to the desired height.-

\of, the. “skis, and thereabove,
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are ‘loosened, ‘the "rips e 1

- pushing forward. on-one
‘example, the left . foot

This rear left food ski is

ted it is-possible to practice

.provide - & mnon-rigid support.
- be heightened further by loosening the vertical

-~ When ‘it is
-means of the pull ropes 45, -these ropes are left
-attached and the operator may

, ‘walking movements. -
85 |

~¢oordinatifig’ the right
“to move-in opposite directions and the left hand

8

“brought-into  proper ‘position, and the clamp'sb
tightened/ again. The wrist - straps 20 mja.'y be

fastened when desired, or removed. :
- The apparatus is set into operation simply by
foot -ski, the right for
ski:then moving rear-
wardly:-due to the horizontal loop of rope 30.
The left hand grip 18 moves forwardly and the
right hand grip #9 moves rearwardly: due to the
vertical loops.-or ropes 21 and 2{’... The left foot
ski traveling rearwardly -strikes its' stop 56 at
the rear-edge of the foot plate 31 and the right

foat:ski and hand- grips being interlocked -or

coordinated  with -the left foob ski, also stop.
 is:then moved forwardly
and’ the right automatically moves rearwardly
and-the: hand grip - corresponding to each: ski

‘mipvey in the opposite direction thereto:in: ac-
“cordance with ‘the leg and arm movements .in
.walking and so-on:alternately pushing -forward

one foot ski and thien the other. .

_Particularly when the hip stabilizer is omit-
the “balance:and
sway -of normal walking since the hand grips
. This effect. can

loops:-slightly. - ERRRELEN
desired ‘to operate the device: by

7 sit in a’chair:in
front: 6f the apparatus grasping the handles 48.
Tt will be noted that since the foot skis ‘are-in-
terlocked or ceordinated, an opposition® between

the pull of one rope and gradual release of the
‘other rope exists which. permits an even opera- -

tion of the apparatus at any rate which may be
desired, it being impossible to pull one foot -ski
forward without allowing the other to. move

‘rearwardly. ST

1t will be’ apparert that many modifications

‘may be made in the ‘apparatus described ‘aove

in ‘detail without -depaiting from ‘the invention
defined in the following claims:. =~ = -
.. What is claimed as new and
secured by Lietters Patent is:

‘1, An ambulatory reciprocator comprising a

is desired to-be

first loop and neans to support the same for
alternate linear movement in -a: vertical plane.

for coordinating- the lett leg and left arm- to
move in opposite directions, a second loop and
means to support -the same for: alternate ‘linear
movement in o vertical plane parallel' to the
first loop for coordinating the right leg and

"i'ight' srm to move in opposite ‘directions, a
56 -
“and a third loop conhected to and coordinating

hand grip connected to the upper: part and a
foob ski connscted to the lower part of each looy

the movements of the first two loops to coordi-

‘nate the left leg and arm movements with the
60 -

right leg and arm movements, whereby the right
arm advances when the left leg is advanced and
the ‘right leg and left arm move rearwardly,
and’ the reverse alternately to simulate norinal

9.:In an- apparatis for ambulatory “training,
left and right transversely’ spaced hand grips -

- adapted for longitudinal reciprocation,: spaced
“leftand right foot" skis

corresponding respec-
tively ‘to ‘the left and right grips; and adapted

7o for lorgitudinal reciprocation, loops and means

to support the same in ‘parallel, vertical planes -
for alternate linear movements connacted to and
hand grip and. foot ski

grip-and foot.ski to move in-opposite:directions,
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«@nd-a horizontal loop.connected: to:and.coordi-
‘nating the movements. of.the first. two:loops.ito

coordinate the.-hand, grips. to .move in: opposite
directions-and.the foot -skis. to .maove in- alter-

~nate opposite ‘directions,. the: loops:-together: co-

ordinating.. movements of-the -hand grips.and
foot:skis to simulate normal-leg and.arm move-
ments in ‘walking,

:3.-An: ‘ambulat-ory.--reciprocator;:comprising; left

~andright-hand grips; g pair of-vertical cable loops .

-having -upper and lower -horizontal . cable por-
-tions,.said. upper: portions- carrying:.said ;hand
~8rips; pulleys guiding said cable iloops, right-and
Jleft foot: skis connected to:said slower:horizon-
“tal scable :portions- and: a: horizontal cable: loop
sconnected to the vertical.cable:loops:coordinat-
ving:the. left -and -right. foot . skis to-move :in-op-
~posite - directions, : the - horizontal . and - vertical
:cable Joops together-coordinating the :movements

~of the hand. grips: and. foot, skis to simulate arm -

and leg movements in walking, :
4.:An ambulatory reciprocator - comprising
“longitudinally movable left -and.right hand grips
‘and left. and right foot.skis,s a; pair. of horizon-

tally spaced vertical loops and means:to.support

the same in-parallel planes,:the loops having . up-
per horizontal portions carrying the:hand: grips
wand opposite lower. horizontal portions connect~
zed .to the -foot :8kis, :stops. for. the-.skis .to..ad-

sjust--the length of movement thereof, and:.a .

horizontal loop having -Opposite . portions:.con-
-nected to the foot skis, ‘whereby -the hand grips
-and-foot skis are constrained to. motion: in:-ac-
«cordance - with..normal ~walking. movements - of
-arms-and legs.

5. An . ambulatory reciprocator. .comprising
‘longitudinally movable left and right hand grips
~and left and right foot.skis, a .pair of vertical

loops and means to support the same.in-par-
‘alel . planes, Pproviding - upper ‘horizontally - ex-
tending loop 'portions carrying-the -hand grips
-and: -opposite lower. horizontally . extending:loop
portions connected to the.foot skis,” a-base hav-
-Ing :ways therein.to guide.the foot.skis in:sub-
stantially rectilinear parallel paths, rollers con-
.nected - to the foot skis.and riding:-on the base
~in the movement of the skis,.and: a .horizental
-loop and means to support the same to_provide
- Opposite loop- portions connected .to -the foot
~8kis, the horizontal. and vertical loops- coordi-
snating the foot.skis and hand. grips. to: move .in
-accordance with normal. walking .movements.of
legs and arms.
6. The reciprocator of. claim. 5. ineluding -pull
ropes connected with said. foot skis to be pulled
- alternately to produce movements. of .the. hand
grips and foot skis corresponding.to arm and.leg
movements in normal walking.
7. An ambulatory reciprocator comprising Jon-
gitudinally movable left and right. hand.grips.and

left and right foot skis, a pair of vertical loops

-and means to support the same in parallel planes
providing upper horizontally extending. portions
connected with the hand :grips  and .opposite
lower horizontally. extending, portions.connected
with the foot skis, a floor and side ‘walls-for guid-
-ing the foot skis, horizontal: and vertical rollers
~connected .with the foot skis and riding on the
-floor and.side walls, stops for the skis to adjust

“ thelength of movement thereof, a horizontal _loopr
“-and'means:to support the same to provide oppo-

site-portions connecting the foot skis,-the hori-
-zontal: and . vertical. loops ‘coordinating - the -foot
-skis and hand:grips -to.move. in accordance -with
-~normal-walking.movements of legs:and.arms. .

10

w8
“with' the: foot 'skis and riding in said ways;and.a
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.:8.:An-ambulatory reciprocator. comprising-left

-and right hand grips.and left-and right foot skis,
saspair:of vertical: cable-loops,:a i pair:of- upper

pulleys in substantially the.:same horizontal plane

and a-pair of lower pulleys in- substantially: the

same horizontal plane earrying each of the loops,

-the’ hand grips:being .connected o the:substan-
‘tially: horizontal portion: of: each -eablecloop: be-

tween the upper: pulleys and .the foot: skig-being
connected to the substantially horizontal portion

‘of .each' cable 100p: between . the lower:.pulleys,.the
“upper pulleys: being vertically adjustable to raise

and lower the:level of the ‘hand-grips; a.baséhav-
ing ways therein to guide'the fdot skis.in substan-
tially rectilinear parallel: paths, rollers connected

horizontal cable loop ‘and means:to  support the
Same-to: provide opposite ‘portions connected to
the foot skis to coordinate the: left foot skiand
hand grip-and the right foot. ski and ‘hand:grip

“tormove in accordance - with *normal walking

movements of arms and legs.
“8.7An ‘ambiulatory - reciprocator comprising-'a

‘base having a floor and side walls, and g vertical

partition between the side walls, right and left
foot skis, rollers connected ‘with said foot skis for

‘riding on the floor, side walls and vertical parti-
“tion, horizontally disposed pulleys “insaid ‘verti-
-cal.partition, a horizontal cable loop-.carried- by
} said pulleys having g longitudina] portion oneach

side of ‘the partition. and connecting “with each
of the foot skis by one of the longitudinal portions
of the horizontal cable loop, right and left hand
grips, right and left ‘vertical loops and means to

-support ‘the same in parsllel planes, the loops

connecting respectively . the right -foot ski and
hand grip and the left foot ski and hard grip, the
horizontal and vertical cable loops coordinating
the movements of the foot skis and hand grips to

-eorrespond. to-the.movements of legs.and arms.in

walking,

10. An -ambulatory reciproeator comprising .a
base having.s floor-and side walls, and & vertical
partition between.the side walls, right.and left

~foot skis, horizontal and vertical rollers connected
~With said foot skis for: riding. on the floor,: side
“walls and partition, .a pair: of longitudinally
‘spaced- horizontal pulleys in.said: vertical parti-

tion, . a horizontal eable loop . carried by :said
pulleys having a - longitudinal loop ..portion :ex-
tending -along :the . partition on- each: . side- and

‘connecting 'with-each ‘of the: foot: skis by one of
:thelongitudinalloop portions, right.and left hand
‘grips,. right -and ‘left pairs.of uprights adjacent

the ::side :walls- of the base; . a - pulley. slidably
mounted on each :upright; right and; left vertical

-cable-loops extending:around the right:and :left

pairs.of pulleys respectively-and each-loop having

-anupperportion connecting with ‘one.of:the hand

‘gripsiand .a lower portion ‘connecting :with one 6f

-the foot: skis' to ‘coordinate the:movements.of the

hand grips-and foot skis.to simulate:walking::
11.-An ambulatory- reciprocator: comprising:;a
base having a floor and side walls, and:a-vertical
partition between the side walls, right-and ‘1éft
foot skis, horizontal and vertical'rollers-connected
with- said foot-skis for riding on ‘the “floor, side
walls ‘and partition, a pair of spaced, horizontilly
‘disposed pulleys in’ said vertical partition, a hori-

“zontal loop carried ‘by said: pulleys having por-

tionsof the loop extending along each'side of the

-partition‘and being connected to the foot skis to

move skis in opposite directions.along the parti-
tion, right and left. hand. grips, ‘right ‘and 'left
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upper pulley pairs in substantially the same hori-
zontal plane, right and left lower pulley pairs in
-substantially the same horizontal plane, a right
vertical loop passing -around’ the right upper
_pulley pair and connecting with the right hand

grip between the right upper pair and passing

" around the right lower pulley pair and connecting

with the right foot ski therebetween, a left verti-
" cal loap passing around the 1eft upper pulley pair
and connecting with the left hand . grip there-
between and passing around the left lower pulley
pair and connecting with the left foot ski there-
between, whereby the hand grips and foot skis
are free to reciprocate in a substantially hori-
zontal plane and are coordinated in their move-
ment to simulate the arm and leg movements of
walking, .
12. An ambulatory reciprocator comprising left
_ and right hand grips and eft and right foot skis,
a pair of vertical loops and means to support the
same in parallel planes, one of said loops being
connected to each of the foot skis and a hori-
zontal loop and means to support the same, said
horizontal loop being connected to the foot skis
and interlocking the vertical loops and the left
. hand grip and foot ski with the right hand grip
and foot ski, and pull ropes connected to the
foot skis, the horizontal loop coordinating the
movement of the foot skis whereby smooth mo-
tion may be imparted to the foot skis and hand
grips by the pull ropes in accordance with leg
and arm movements in walking. .

13. An ambulatory reciprocator apparatus
comprising left and right pairs of upper and
jower pulleys, the left and right pairs of upper
pulleys and the ieft and right pairs of lower
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pulleys lying in vertically spaced substantially
horizontal planes, right and left vertical loops
passing around the right and left pulleys, right
and left upper loop portions supported by the
right and left upper pulley pairs and extending
substantially horizontally, right and left lower
loop portions supported by the right and left
lower pulley pairs and extending substantially
horizontally, right and left hand grips connected
to said right and left upper loop portions, right

and left foot skis connected to the right and left

lower loop portions, a third loop connected to
the foot skis and means to support the said third
loop, the third loop interlocking the right and
1eft foot skis and hand grips to simulate walking
movements of legs and arms, the upper loop

" portions providing a semi-rigid support for the

hand grips whereby the balance and sway of
walking may be experienced in the use of the

apparatus.
: CEDRIC D. DENISON.
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