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COMPLETE SPECIFICATION 

Improvements relating to Structures for Folding Baby· 

Carriages, Chairs, and the like 

I, OWEN FINLAY MACLAREN, a British chair, ail invalid chair, a shopping-carrier, or 

Subject of Arnold House, Barby, near Rugby, any analogous article, wherein a three-dimen­

Warwickshire, do hereby declare the inven- sional structure is required to be folded ipto 

tion for which I _pray that a Patent may be a stick-like fonnation, and especially when 
45. 

5 granted to me; and the method by which it is the intended structure must be strong and 

to be performed, to be particularly described . capable of adapting itself to uneven standing, 

in and by the following statement: - trundling on wheels, and yet light and 

This invention relates to structures for fold:. economic to make. 
50 

ing baby-carriages, folding chairs, invalid Accordµig to the invention, a folding struc-

·10 chairs, or analogous structures in. which ture for the purpose indicated comprises 

similar requirements arise; hereµiafter called when extended two X-like frames each com­

folding structures. There are many previous prising two intersecting interpivoted rigid 

folding structures, and inost. of thein fold elements, which frames are articulatedly inter- SS 

·. "flat"; that is to say their extended and connected at two . pairs of corresponding 

15 · ba_sieally 3-dimensional envelope, is foldable comers thereof so that when extended these 

ip.to a basically 2-dimenskmal envelope, dis- frames lie substantially in planes at an angle 

. regarding the obviously necessary structural one to the other and when collapsed their 

volume when folded. The present invention is elements lie near-parallel, two brace elements 60 

concerned with structures which may be collq- each connected to a free corner of each frame 

20 quially described as "stick folding" as com- to complete a triangular formation as seen in 

pared to "flat folding".. That is to say that side elevation when extended of which two 

when folded they occupy a relatively very sides lie respectively one in the plane of each 

small cross-sectfonal bundled-up area roughly of the frames, and the third side corresponds 

corresponding to a stick-like · formation in to the brace elements, and collapsible toggle-
65 \ 

I 
I 

2S the sense that a folded umbrella is a stick-like bar means connected articuJatedly to the two 

!. 
· fonnation. The cross-sectional area of the frames and such that when extended such 

envelope of the structure when folded, is not. toggle-bar. means keeps the frames eXtended. 

much ·larger than that of the sum ·of the In practice the brace elements should be 

cross-sectional areas of the component mem- such that they resist lengthwise compression, 

30 bers in their inost ·eomp!lct relationship, and for example by pivotally crossing a dead 

occupies the minimum ttansv.erse dimensions: · centre; 

70 I 
! 

in the present invention this is achieved with- According to the invention somewhat more· 

out teco~ to any telescopically operating specifically, the structure comprises when ex­

members. . 
.· tended, a bottom X-like frame in an approxi-

The· invention is primarily directed to the .mately horizontal plane, of two interpivoted 

structure of- a baby..;carrhige which .is "stick members; a back X-like frame; in an upright 

folding" and which wh~- folded, can indeed . plan1; and. also of· two interpivoted · m~mbers, 

be· handled, stowed, or packed,· som~what in the. two adjacent pairs of com~rs of these·. 

the manner of a walking stick or shooting frames being pivotally interconnected;· and two 

40 · stick and ill of light en~ugh construction to· brace elements connected to the other pairs of 

make this (-easible. The invention may, how".' corners_ of the two X".'frame5. so as to form a· 

ever, be applied, as a ·structure, to a folding triangular Shape in . side elevation, the brace 
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~elements being foJdable; and toggle strut bOme, when the appariitus is not in use as a 65 

means to interconnect the members of one carriage. . 

X-frame transversely and hold. bo~h X-frames "rwo forms of baby-carriage will now be 

in the extended condition. . . described, as examples of the invention. They· 

5 Such a structure is collapsible into. a are illustrated by the accompanying drawings 

situation wherein all the members and in which:- · . . 70 

elements lie nearly parallel, thus forming in Figure 1 is a perspective view of one fonn 

what has been tenned a stick-like folded con- of the structure extended; 

dition, by . reason of the two X-like frames Figure 2 is a side-elevation illustrating the 

10 collapsing each controlled by the other, and by geometry of the structure extended, and in 

the holding of the brace elements so that the dotted line, partially folded; 

outer ends of the X-frames ·come together. · Figure 3 is an elevation of the structure 

· Further, means in the form of a dead-centre in its folded state, and represents what is 

toggle link are preferably provided, folding herein called "stick folding"; and· · 

lS together with the foregoing, and such that Figure 4 is a· perspective view of a second 

when extended the link in compression locks fonn of the structure extended. · · 

the strucrure extended. 
The bottom X-frame is two tubes l, 2, 

·The bra'.ce members are preferably extended pivoted at their intersection at 3. The tubes 

to form handles. · 1,. 2, can be considered to be diagonals of . 

.,, 

80. 

20 Wheels may be provided-and of c:Ourse for a rectangle of which the four comers are the 

a baby or invalid carriage are provided; these, effective ends of the tubes. The so-called SS 

in the form of sets of single or twin wheelS, front comers· are at IA, 2A and rear. comers 

are located near each comer of the bottom at· IB, 2B. The back X-frame is two tubes 

X-frame and such may be borne at the lower 4, S, pivoted at their intersection at 6. Its 

2S ends of the brace elements and the other upper comers are at 4A, SA and bottom 

pair on the lower ends of the back X-frame. comers at 4B, SB. As seen in Figure 2, the 90 

Also included in the invention is a. struc- 'I:!!~ 1 and 2 form. an X-frame, and nearly 

ture in which one pair of wheel set&· is. &Orne · lie in o~e. plane w~en the stru~ture. is e~tended 

at the lower ends of struts attached at their and thrs P!ane is substantially horJZOn~l .. 

so· upper ends to the brace elements and at points . ~hey are sltghtlf bowed so that the co~ers 

of the structure in the vicinity of the pivotal b~ m one plane. The tubes 4 an~ S, like- 9S 

interconnection5 of the two X-like frames. w1s7 a~ a!l ~-frame, CJCC?PY an upright plane 

In the case of a carriage or a chair, there which is .mclmed by a f~1rly small angle, from 

is provided a pliable fabric seat,· and "this is the vem<:a!, .and constitute the back frame. 

-35 basically a length of fabric attached to the In ·the v1cm1ty of the corners 4B, 5~,. the 

brace elements and folding as they· fold. The en~s of parts 1,. 2,. 4 and ~ are con1omed 

brace elements also afford lateral support for _articulately, and 1t 1s convenient to think of 

the occupant and may be protected or up- the two X-frames as a "lazy. ton~s" linkage in 

holstered. A foot. rest preferably takes the !WO planes. It foll~ws. that if ~tther X-frame 

40 fonn of a strip of pliable fabric, or a strap is collapsed ~bou~ its mtersect1on 3 or 6, the 

extending between the bottom ends of the other must likeW1Se c:ollapse. When collapsed 

brace elements or the forward comers cf the t!1e members 1, 2, or 4, S, · Jie nearly parallel; 

bottom X-frame; acting as a tension member smce both frames collapse together, the four 

it may serve to brace the front end of the · tubes can be arranged to come mutually near-

45 structure against any tendency to splay parallel (see Figure 3) and this is fairly repre-

The structure is preferably held extc~~ded sentative of what is called "stick foldin~". 

by a toggle element which comprises two bars From near the comers lA, 2A respectively 

centrall* interpfvoted with a "dead centre" ·to the comers SA, 4A, and extended upwards 

stop, and pivoted at each end near the bottom (as at ?A, SA) there are brace e!ements. '!he~e 

50 comers .of the back X-frame; in that situa- compr1s': ~ . tube 7, 8, respectively ":h1ch is 

tion it is conveniently operable by one foot knuckle-1omted at 7B, 8B, and articulated 

However, such a toggle element may be nea; .near the comers at 4A and SA to the back 

the upper end of the structure-for exampl X-frame. The lower extent of these brace 

. d 
· e clements, are lengths of tube 7C, SC The 

p1vote .nC!lr the. upper co!lle~s of the • back knuckle joints between 7 8 and 7C, SC are 

55 .· X~frame, m which case tt JS conveniently such that when the stni®re is extended these. 

hand-operated, 
t be 7r 8C · 1 ·· 1• d · h 

. · 
. u s "') respective y . are a 1gne wit 

Wh1~t th~ structure ~s a ~hole can c:astly . tubes 7, 8, or just.."over a dead-centre, and 

be earned h!re a shooung-st1ck, one pair of are postively stopPed in that condition: in 

wheels remam operable at the bottom end that condition the braces are therefore capable 

60 when folded and so the folded structure may of acting as compression members. It will 

be trundled on those wheels. It then becomes . thus be seen that as viewed in side elevation 

pra~ticable to ~and ont'? it in some con- the figure formed by the t\vo X-frames (or 

vement ;manner . a shoppm; bag .or basket, r:tther the planes in which they respectively 

the greaJer part: of the weight being wheel- lie) and the brace elements, is triangular. 
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At the upper extremities 7 A, SA, the tubes 

are bent and having appropriate grips, form 

handles 7D, SD. These may be of D-section 

as shown, so that they can nest together· and 

5 form an easily handled single grip when ¢e 

structure is folded as in Figure 3. 
Between the comers at 4B, SB, and pjvoted 

·in. the regions thereof, there is a toggle bar 

or· strut; this is two rigid parts such as tubes 

10 or bars, namely 9A, 9B, and a knuckle joint 

10 which, like the braces, is arranged to lock 

at or just over a dead-centre. The toggle 

bar obviously controls the lateral dimension 

of the structure when extended. It will be· 

IS noted that it acts as a strut bet\veen comers 

4B, SB and it can easily be operated (for 

erection) by the foot of.the.user bearing down, 

or relea~d by the foot booking it upwards. 

In this example, the child's seat consists 

20 of an area of pliable fabric 11 such as woven 

plastics. It is hµng at its upper edge UA, 

on a cord or cable attached to tubes 7, S, 

preferably in a marked · catenary curve to 

minimise tension. A safety strap llC is pro.. 

vided. At its lower (front) comers, the seat 

11 is attached to the frorit ends of two bars 

12A, 12B which are pivoted at or near the 

comers 2B, lB and pivoted to the brace tubes· 

7C, SC. The seat fabric may· also be attached 

to 12A, 12B along about half their lengths, 

whereby a ·bucket-like seat is formed. 

2S 

30 

'5 

40 

A foot-rest is shown at llB. This is a band 

· or strap, again preferably of woven plastics, 

and it is attached to the parts 1, 2 near an~ 

forward of the comers lA, 2A, and it can 

not only act as a foot rest btit as a tension 

member to res~st splaying apart of the comers 

lA, 2A. . . 

The ·bottom ends of tubes 7C, SC, extend 

somewhat below the comers lA, 2A, and on 

stub-axles, bear front wheels 13, 14. Exten­

sions of tubes 4, S, likewise bear. rear wheels 

16, lS. The pair of wheels 13, 14 are so 

spaced that when the structilre is folded 

4S (Figure 3) the wheels come just outside the 

folded structure; and in the folded condition 

it will bC noted that the wheels 15, 16, now 

eanted (See Figure 3)" are still able to be used 

if the folded structure is to· be trundled on 

50 .the ground. · · 
In addition to the seat part 11, a shopping 

bag or basket may crasily. be hung from the 

parts 7 A, SA for use either when the struc­

lure is exten.ded or collapsed, s!? the carriage 

55 ~n conveniently be used sunply as a 

fhopping,~carricr in its folded form, or have a 

shoppin~bag as an accessory \Vhcn a child 

is be:?:l·ng ·trundled. 
. To fo d the structure from the condition 

60 of Fi 1 to that of Figure 3 (as is seen by 

the dotted lines in Figure 2) the user 

"breaks"; the toggle 9A, 9B, upwards and 

urges the handles ID, SD t0gether. This col­

lapses th~ X-frames and this action is. accom-

65 pillied by "~ of the braces (about 

•. 

I 

pivots 7B, SB) so that comers lA, 2A, rise 

towards the upward, folded, posi~ion. 

Continued foldings, beyond the condition 

dotted in Fig\ire 2, although possible in theory 

by continuing. to . bring the handles 7D, SD 70· 

together; is in fact not practicable, · so the 

user assists folding by directly raising the 

forward end of the structure (or pressing 

down the handles towards the ground) until 

the· folded condition of Figure 3 is reached. 75' 

· Spring stirrup-dips (not shown) may be 

provided, .at locations such as 17, to hold the 

structure together when folded, these clipping 

on to 7 and S. 
Referring now to Figure 4, reference . 80 

numerals corresponding to those in Figure 

1 are used where applicable and correspond-

ing ·parts of the description are not repeated. 

Twinned sets of double wheels generally 

indicated at 20, 21, 23 and 24 are used 85 

instead of the single wheels used in the first 

embodiment. The front wheel sets 20 and 21 

are mounted as before on the lower tubes 

7C, ·SC of the brace elementS. but the rear 

double· wheel sets 23. and 24 are inourtted 90 

not on the back X-frame tubes S and 4 but 

are mounted on separate wheel-carrying struts 

41 and 40 pivotally connected to the brace 

. elements a short distance above the knuckle 

joints 7B, SB. The strut tubes 41 and 40 are 9S 

also connected pivotally in the vicinity of the. 

comei:s 4B and SB to the two X-frames. The 

bars 12A, .12B in the case of Figure 4 act 

as ties for the tube lengths 7C and SC when 

extended; they serve for seat attachment as 100 

in Figure 1; and it is to be noted that their 

length between pivots is somewhat critical, 

as only in one somewhat precise position of 

the pivots (having regard to such length) 

will. they, like the upper portions of the 105 

struts 40, 41 which constitute back legs, serve 

to afford the simultaneous folding of the 

mechanism in both planes throughout its 

range. 
Each wheel set is provided \Vith a rubber 110 

suspension. To this end the wheel sets are 

mounted on plates 42 pivoted at 43 to the 

appropriate wheel carrying tubes 7C, SC, 40 

and 41 the plates of each set of wheels being 

joined so as to pivot together as a single 115 

unit. A rubber block 44 is attached between 

each of the pair:s of plates 42 arid when the 

structure is loaded, the block 44 will bear 

resiliently against its wheel-carrying tube thus 

providing a springy suspension. . '120 

A brake is provided for one rear wheel 

set and comprises a bar 46 hinged to the 

tube 40 and connected to· a pair of rub}?er 

bi:ake pads 47 by a cam arrangement in­

dicated at 4S. Downward movement of a 125 

rubber knob 49 on the bar 46 applies the 

p~ds 47 to the wheels 24, the pads 47\being 

spring urged· away from the wheels 24 ·by a 

spring ,35. .· 

(Also provided is a clip arrangement coil-· 130 
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sisting of a clip SO and stud 51 for retaining wherein four ·wheel sets ate ·provided, one 
near each comer of the bottom X-like frame. 

38 

the structure in its (olded position. . 
It will be understood that the modifications 

shown in Figure 4 will provide a more sturdy 
.5 structlire capable of carrying a greater load, 

the double wheels giving greater stability 
and the rubber suspension providing a 
smoother ride. 

4. A structure as. claimed in claim 3, 
wherein two of the wheel sets are mounted 55 . 
on ends of the brace elements extending belOw 
the bottom X-frame. 

5. A structure as claimed in claim · 3 or 
claim 4,- wherein each wheel set is a single 

In a funher modification of the inven- wheel. · . 60 
6. A structure as claimed in claim 3 or 

claim 4, wherein each wheel set is fonncd 
of twin wheels mounted for coaxial rotation~ 

7. A structure as claimed in any of claims 

10 tion (not shown) which may be applied to 
either of the previously described fonns of 
structure, the -toggle bar comprised by the 
parts 9A, 9B is moved from its position inter­
attaching the comers 4B, SB of the rear X-

15 . frame to a position interattaching the regions 
of the comers 4A and SA, where it is more 
accessible for hand operation. 

3 to 6, wherein the wheels are provided with 65 
a resilient rubber block suspension. 

8. A stru~e as claimed in any of claims 
3 to 7, wherein two of the wheel sets. are 
mounted on extensions of two strut members 

WHAT I CLAIM IS : - . which connect an intermediate portion of the 70 
1. A folding structure comprising when ex- two brace elements to the structure in the 

20 tended two X-like frames each comprising vicinity of the bottom comers of the pivotal 
two intersecting interpivoted rigid elements, interconnections of the adjacent comers of 
which frames are articulatedly interconneeted the x:.like frames. 
at two pairs of corresponding comers thereof - 9. A structure as claimed in. any of claims 75 
so that when extended these frames lie sub- 2 to 8, wherein a -pliable fabric seat is pro-

25 stantially in planes at an angle one to ·the vided comprising a lerigth of fabric attached 
other and when collapsed their elements lie to the brace elements. 
near-parallel, two brace elements each con- · 10. · A structure as claimed in any of 
nected to a free comer of each frame to com- claims 2 to 8, wherein the toggle strut means 80 
plete a triangular formation as seen in side when unfolded extends from between the 

30 elevation when extended of which two sides vicinity of the pivotal interconnections of the 
lie respectively one in the plane of each of adjacent comers of the X-like frames. 
the frames, and the third side corresponds to 11. A structure as claimed in any of claims 
the brace elements, and collapsible toggle-bar ·2 to 8, wherein the toggle strut means inter- SS 
means c:Onnected articulatedly to the two connects the arms of the back X-frame at the 

35 frames and such that when extended such top thereof. 
toggle-bar. means keeps the frames extended. . 12. A structure as. claimed in any pre-

2. A folding structure comprising, when ceding claim, wherein the brace elements have 
extended, a bottom X-like frame, in · an handles at one end. • 90 
approximately horjzontal plane, of two inter- 13. A folding structure substantially as 

40' pivoted members; :a black X-like frame, in an described with reference to Figures 1 to 3 
upright plane and also of two interpivoted . of the accompanying drawings. · 
members, the two· pairs of adjacent comers 14. A f~lding structure substantially as 
of these frames being pivotally interconnected; described with reference to Figure 4 of the 95 
and two brace elements connected to the other accomanying drawings. 

45 pairs of ~mets of the two X-frames so as 
to form a, triangular shape in side elevation, \ 
the brace elements being foldable; and toggle CLEVELAND AND JOHNSON, 
strut meails to interconnect the members of Chartered Patent Agents, 
one X-frajne transversely and hold both X- · Agents for the Applicant, 

50 frames in: the extended condition. Chancery . House, Chancery Lane, 
3. A ~tructure · as claimed in: claim 2, London W.C.2. 

~-~~~~'---~-...... ~~-
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sisting of a clip SO and stud 51 for retaining 
the structure in its folded position. 

It will be understood that the modifications 
shown in Figure 4 will provide a more sturdy 

S structure capable of carrying a greater load, 
the double wheels giving greater stability 
and the rubber suspension providing a 
smoother ride. 

In a further modification of the invcn-
10 tion (not shown) which may be applied to 

either of the previously described forms of 
structure, the toggle bar comprised by the 
parts 9A, 9B is moved from its position inter­
attaching the comers 4B, SB of the rear X-

IS . frame to a position interattaching the regions 
of the comers 4A and SA, where it is more 
accessible for hand operation. 

WHAT I CLAIM IS:-. 
1. A folding structure comprising when ex-

20 tended two X-like frames each comprising 
two intersecting interpivoted rigid elements, 
which frames arc articulatedly interconnected 
at two pairs of corresponding comers thereof 
so that when extended these frames lie sub-

25 stantially in planes at an · angle one to the 
other and when collapsed their elements lie 
near-parallel, two brace clements each con­
nected to a free comer of each frame to com­
plete a triangular formation as seen in side 

30 elevation \\"hen extended of which two sides 
lie respectively. one in the plane of each of 
the frames, and the third side corresponds to 
the brace elements, and collapsible toggle-bar 
means connected articulatedly to the two 

35 frames and such that when extended such 
toggle-bar means keeps .the frames extended. 

2. A folding structure comprising, when 
extended, a bottom X-like frame, in an 
approximately horjz:ontal plane, of two inter-

40· pivoted members; ·a black X-like frame, in an 
upright plane and also of two interpivotcd 
members, the two pairs of adjacent comers 
of these frames being pivotally interconnected; 
and two brace clements connected to the othe'r 

4S pairs of comers of the two X-frames so as 
to form a. triangular shape in side elevation, 

wherein four ·wheel sets ate ·provided, one 
near each comer of the bottom X-likc frame. 

4. A structure as claimed in claim 3, 
wherein two of the wheel sets are mounted 55 
on ends of the brace elenients extending below 
the bottom X-frame. 

5. A structure as claimed in claim 3 or 
claim 4, wherein each wheel set is a single 
wheel. · . 60. 

6. A structure as claimed in claim 3 or 
claim 4, wherein each wheel set is formed 
of twin· wheels mounted for coaxial rotation. 

7. A structure as claimed in any of claims 
3 to 6, wherein the wheels are provided with 65 
a resilient rubber block suspension. 

8. A structure as claimed in any of claims 
3 to 7, wherein two of the wheel sets. are 
mounted on extensions of two strut members 
which connect an intermediate portion of the 70 
two brace clements to the structure in the 
vicinity of the bottom comers of the pivotal 
interconnections of the adjacent comers of 
the X-like frames. 

9. A structure as claimed in. any of claims 75 
2 to 8, wherein a pliable fabric seat is pro­
vided comprising a length of fabric attached 
to the brace elements. 

10. A structure as claimed in any of 
claims 2 to 8, wherein the toggle strut means 80 
when unfolded extends from between the 
vicinity of the pivotal interconnections of the 
adjacent comers of the X-like frames. 

11. A structure as claimed in any of claims 
2 to 8, wherein the toggle strut means inter- 85 
connects the anns of the back X-frame at the 
top thereof. 

12. A structure as cla.imed in any pre­
ceding claim, wherein the brace elements have 
handles at one end. • 90 

13. A folding structure substantially as 
described with reference to Figures 1 to 3 
of the accompanying dra\vings. 

14. A f~lding structure substantially as 
described with reference to Figure 4 of the 515 
accomanying drawings. 

\ 
the brace elements being foldablc; and toggle CLEVELAL~D AND JOHNSON, 
strut means to interconnect the members of Chartered Patent Apts, 
one X-fraine transVersely and hold both X- · Agents for the Applicant, 

50 frames in the extended condition. Chancery House, Chancery Lan~ 
3. A ~tructure as claimed in claim 2, London W.C.2. 
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