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3,073416 
SPRIN@ M@T@R?'@?RSW?N@S 

Joseph Di Pasqua,Detroit,Mich.,assignorto Mechanical 
Swinging Cradle Company,Detroit,Mich.,a corpora 
tion of Michigan 

Fied Nov.29,196@,Ser. No?72,442 
4Claims,(Cl?185?38) 

This invention relates to certain improvements in 
Spring operated motor for Swings,or Swinging cradies, 
and more particularly to a novel form of manually acti 
Vated Spring motor. This invention is an improvement 
over my United States Patent 2,860,727,dated Noven 
ber 18,1958,relating to a mechanicaly agitated cradle. 

ft is the object of the present invention to provide an 
improved Spring operated motor for Swings which may be 
mantially Wound,and Which incorporates in conjunction 
with the manual crank therefor a safety ratchet assem 
bly to preyent accidental unwinding of the Spring. 

It is a further object to provide in a Spring motor for 
a SWing,an improved unwinding mechanism for the in 
termittent tranSmission of force to the Swinging element 
driven by Said motor together with an improved pawi 
release aSSembly for the Spring driven ratchet therefor. 
These and other objects will beseen from the folowing 

Specification and claims in conjunction with the appended 
drawings in which: 
FIG. 1 is a fragmentary partiaily broken away and 

Sectioned Side elevationalview ofthe present Springmotor 
Operated swing. 
FIG.2 is a fragmentary Section taken on line 2?2 of 

FIG,1, 
FiG. 3 is a Section taken on line 3—3 of FHG,1. 
FiG,4is a fragmentary Section taken on line 4—4 of 

F?G,3, 
ft Will be understood thatthe above drawingsilustrate 

merely a preferred embodiment of the invention and that 
otherembodiments are contemplated within the scope of 
the claims hereinafter Setforth, 

Referring to the drawings,the present Spring motor 
operated Swing includes a top housing which enclosesthe 
Spring motor mechanism,including top wall ii,down 
wardy and OutWardly extending front and rear Walls i2, 
end Walls i3,and wherein the lower horizontally dis 
posed edges of the front and rear Walls terminate in the 
inturned oppositely arranged bottom walls 14,defining 
therebetweenthe opening i5,FIG.3. 
InWardy of each of the reSpective end Walls 13,there 

is Spaced a partition Wall16 paralel tothe said Walls i3 
and fixedly Secured to an interior portion of the housing 
asat ?7,FHG?1. 

Asiliustrated in FIGS,1 and 3,there are provided a 
pair of tubular downwardly diverging legs ?8 at one end 
of the housing as a Support therefor,whoSe upper ends 
projectinto the chamber betweea end wail 13 and parti 
tion ?6 being pivotaly connected thereto as by the fas 
tenerS 19 relative to the formed boSSes 2@ upon the in 
terior ofthe endwall13, 
The Said legs 18 diverge downwardy from the Said 

housing and engage the additional boSSes 2@',projecting 
inwardy from the Wal of the partition i6 to thus deter 
mine a slight outward positioning of the Said legs ?8 
relative to the end of the Said housing,the Said legs hav 
ing Suitablefeet24at their lowerends. 

Intermediate the ends ofthe legs is,thereare provided 
a pair of horizontaly disposed bracing members2? and 
2?' pivotaly mounted at their reSpective outer ends to 
portions of the legs as at22,and at theirinner ends inter 
1ocked by the latch member 23 pivoted to the member 
21" at23" and providing an interlockat23" with respect 
to the other reinforcing element 2?,to thus provide a 
Sturdy-like Structure. 
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Asimilar-like arrangementis arranged at the opposite 
end of the housing wherein an additional pair of tubuiar 
legs are pivotally mounted at their upper ends as bythe 
fasteners ?9in the Same manner and by the Same means 
as shownatthe rightend ofFIG.1. 

Referring to FiG,1,there is provided a horizontally 
disposed Stud 25,Whichis mounted between end Wall 13 
and the partition ?6 and fixedy Secured therebetween and 
has journaled and SuSpended therefrom the elongated 
Swing arm 26 Whichis apertured to receive Said stud. 

Rotatable Shaft 25 also has mounted thereon upon the 
interior of the housing a Suitable ratchet which in the 
preferred embodiment is of a composition not of metal 
ic material,as indicated at 28,and centrally Secured 
upon the end of the shaft25,as at39is a U-shaped drive 
member 29 for use in the Spring Winding operation,as 
hereinafter described,there being Suitable spacers 27in 
terposed upon the shaft 25 upon opposite Sides of the 
Swing arm 26 and between the Said Swing arm and the 
ratchet 28. 
A formed pawl 3í is pivotaly mounted as at 32 upon 

a Stud projecting from partition lá and is normaly co 
planar with ratchet28. The Said pawl has a detent por 
tion 33 adapted to cooperatively and retainingly engage 
the ratchet teeth of the Said ratchet 28 to prevent acci 
dental or inadvertent unwinding movement thereof The 
Said pawl includes atits opposite end and Spaced from 
the detent means 33,a cam element 34,which is So 
formed as to cooperatively engage spaced portions of the 
ratchet teeth whereby the detent portion 33 is always 
maintained in contact with the Said ratchet to aSSure 
against any accidental disconnection therefrom,as could 
be the case if merely a Spring were employed and the 
Springshould become defective. 

In other words,one of the objects of the presentinven 
tion is to provide a Safety pawl assembly in conjunction 
with the ratchet 28 to prevent accidental unwinding 
thereof,as above described. 

The rotative shaft 25 atits outer end has a Suitable 
aperturedend portion 35adapted to receive the axial end 
portion of the rotatable arm 3? having a Swivel mounted 
handle 38,there being a Suitable locking clip 37 mounted 
over an end portion of the shaft 25 and cooperatively 
bearing against end wall 13. Any other Suitable means 
may be employed for anchoring the rotative shaft 25 
against endwise movement relative to end Wall 13 and 
partition 16. 

Mounted on the opposite end of the said housing in 
axial alignment with shaft25is another rotative Shaft 39 
journaled through a suitable bearing 39',which is trans 
verselyinterposed between end wall ?3 and the partition 
16and retained againstendwise movementinany Suitable 
manneras byaspringclip 4@,FiG.1. 
A Second swing Supporting arm 47is transversely aper 

tured and loosely mounted upon the shaft 39 Within the 
housing and depends therefrom. The drive ratchet 48 is 
centrally mounted over and fixedy Secured to rotative 
shaft39,The U-shaped stirrup 49is centrally mounted 
and secured asat50 to the inner end of rotative shaft39 
in longitudinal opposed Spaced relation with the corre 
sponding U-shaped stirrup 29 at the opposite end of the 
housing, 

Cylindrical blocks 51,preferably made of wood,for 
iustration,are nestedinto the U-shaped stirrups at oppo 
site ends within the said housing and fixedly secured 
thereto bythe transverse bolts 53 anchored as at54,with 
reSpect to Said Stirrups. 
The said blocks51 terminate attheirinner ends in cy 

lindrical portions of reduced diameter as at 52,adapted 
to supportedly receive the opposite ends of the coil spring 
supportingtube 55, 
In the preferred embodiment of the invention,there is 
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alsoshown anelongated spacerrod 9 whichis interposed 
between the respective blocks 51—52 with the respective 
ends of said spacer projected into the block extensions 
52,as particularly shown in FIG,1. 
An elongated torsion Spring 56 is 1oosely positioned 

around the support tube 55 and atits left end,as shown 
in FIG. 1,is fixedly secured to the bolts which is pro 
jectedinto the left hand stirrup 49,as at 57. 
The said springloosely extends over the length of the 

support tube 55 and atits other free end is fxedly Se 
cured as at 58 to the block 51 within the right hand 
U-shaped stirrup 29. Accordingly it is seen that rotary 
movement of the handle 38 will thus place the spring 
under tension,provided means are employed for anchor 
ing the left end of the Spring through a ratchet and pawl 
arrangement hereafter described,and including the large 
ratchet 48 at the left end of the housing,FIG. 1. In 
other words,it is contemplated that rotation of the arm 
36through the handle 38 places the Said Spring under 
tension and in conjunction with the ratchet 28,and as 
sociated pawl 31,the right hand end of the spring is 
retained against unwinding. 
The enlarged ratchet 48 in efect Secured to the op 

posite end of the Spring is likewise retained against un 
winding,by apawlassembly hereinafter described and in 
an arrangement whereby throughout a reciprocating or 
rocking action of the Said Swing through its supporting 
swing arms 26 and 47 the said ratchet is merely inter 
mittently released for short intervals to thus impart the 
stored energy in the Spring efecting reciprocal swinging 
movements of the swing arms 26 and 47,which are in 
terconnected as hereinafter described and provide a 
means for SuSpending the Swingorcradle element. 
A disc-like keeper 41,preferably of a non-metallic ma 

terial,Such as a fibre,is loosely mounted upon shaft 39 
upon one side of the swing arm 47 and retained relative 
to said arm by means of a Suitable spacer or clip,and 
has projecting from its periphery a pair of Spaced dogs 
45 and 46. The elongated spring 42 at one end is an 
chored to the partition 16 as at 43,and atits free end 
is joined to a peripheral portion of the keeper 41,as at 
44;below the axis of shaft 39,Said Spring normaly urg 
ing the keeper 41 into an extreme position clockwise 
from that shown in FIG,2 So that the dog 45retaining 
1y engages.the inward directed ear 59 upon one end of 
the pawi 60 which is journaled and retained as at 61 
upon the interior wall of partition 16,as by the fastener 
61. 
The stop 62 underlies the lower edge of the pawl 60 

and is Secured to partition 16 as by the fastener 63 and 
thus limits the downward pivotai movement of said pawl 
and particularly its detent end 64 with respect to the 
ratchet teeth 48,Accordingly in operation,the expan 
sive spring 42 normally urges the keeper 41 in a clock 
wise direction So that the dog45 engages ear 59 opera 
tively on pawl 60 tending to rotate the said pawl in a 
counterclockwise direction so thatits detent 64 retaining 
1y engages the ratchet 48,restraining the same against 
unwinding movement. 
Thus in normal operatingcondition,the Said detent 64 

operatively engages the ratchet 48 so that the spring 56 
may be wound as desired andrestrained as atits left end 
as shown in FIG. 1 against unwinding,except to the ex 
tent thatitis permitted to unwind under normal opera 
tion for driving the Swing. This will occur?that is,the 
pawl 60 willbe disengaged from the ratchet48 whenever 
the dog 45 has been disengaged from the ear 59 on Said 
pawl. 

In other words,anything that causes the keeper 41 to 
rotate in a counterclockwise direction will disengage the 
Said dog45 from the pawl 60so that the Said pawl and 
its detent 64 are free to become disengaged temporarily 
from the ratchet48 fora limited period topermit asmall 
amount of unwinding of the Said Spring and transferring 
of the kinetic energy from the spring to the swing arm. 
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4 
In order to furtheraccomplish thispurpose,the second 

pawl 65 is pivotally mounted of center at 66 upon the 
1owerportion of the arm 47 below the ratchet48. Pawl 
65 includes the outwardly extending ear 67 adapted for 
operative driving engagement with the dog 46 on the 
keeper 41. The opposite end of the pawl 65 has a de 
tent 68 adapted to operatively engage the ratchet teeth 
48 for controlling the unwinding movements in a clock 
wise direction as viewed in FIG,2 of the Said ratchet. 

It is noted,however,as the pawl 60 is mounted upon 
a fixed support as at 61 on the plate 16,that the Said 
pawl when inengagement with the ratchet positively re 
tains the ratchet against rotation,On the other hand, 
as hereinafter described,when pawl 60 has become dis 
engaged from the ratchet 48,and pawl 65 engages the 
ratchet,then for a limited period,the ratchet 48 under 
the action of the wound Spring is adapted to unwind 
transmittingforce from the said ratchet through the pawl 
65 to the Support arm 47,which would cause the arm 
normally to Swing from the position shown in FIG,2 
in a clockwise direction, 
Going back,however,to the point where in the initial 

Set up the pawl 60 is retaining the ratchetagainstrota 
tion and aSSume that the Swingis ata Standstill with the 
Swing arm 47 in an upright position,for illustration,at 
which time the dog45 on the keeper 41 is retaining the 
pawl 60in operative position, 
Now to start the Swing,for example,the support arm 

47,would be rotated about the Support39,for example 
to the position Shown in FIG,2,which has the initial 
efect through the ear 67on the pawl 65 ofrotating the 
Keeper 41 inasmuch as the said ear 67 engages the dog 
46. It is this initial movement of the pawl 65 through 
arm 47 which causes the first mentioned dog45 to dis 
engage from the pawl 60 whereby the saidpawlmaydrop 
to the inoperative position shown,resting upon the sup 
port 62,and clear of the ratchet 48,while paw165is ro 
tated counter clockwise engagingratchet48. 
As a next step,the expansive action of the spring upon 

the ratchet 48 causes a return movement in the opposite 
direction of the arm 47 and a corresponding folow up 
InOVement of the keeper 41 which is normally spring 
biased bythe Spring 42in a clockwise direction. 

This means that as the arm 47 moves a certain dis 
tance past dead centerin a swinging movement,that the 
Saidarm due to Said movement wil produce a disengage 
ment of the pawl 65 and its detentend 68from the said 
ratchet 48 due to the movement of the arm and due to 
the of-center mounting of the pawl 65 so thatit disen 
gages actualy by gravity. 
At thistime,however,the pawl 60 has been activated 

by the dog 45 on the keeper 41 to the extent that said 
pawl has now rotated in a counterclockwise direction 
under the action of the dog45and the biasing spring42 
So that the detent 64 now retainingly engages the ratchet 
48 against further unwinding movement. 

It is contemplated that the spring 42 normaly is of 
Suficient force as to urge and cause rotation of keeper 
41 in a clockwise position when itis free to rotate so 
thatthe dog45thereon operatively engages the pawlear 
59,moving the pawl into retaining engagement with the 
ratchet. 

In Order to aSSure that this is accomplished,there is 
provided a pawl actuator upon the lowerportion of the 
arm 47. For this purpose,there is provided a mounting 
plate 73 Secured byfasteners 74to swingarm 47and hav 
ing an elongated flexible actuator strip orarm 72project 
inglateralyfrom Swingarm47so thatafterthearmpasses 
center an appreciable distance,moving from rightto left, 
as Viewed in FIG,2,the said arm 72 will actually and 
mechanicaly rotate the Said pawl 60 from the position 
Shown in FIG.2 to an operative position so as to assure 
that the Said pawl retainingly engages the ratchet 48 in 
Cooperation with the action of the Spring 42;arm 72 acts 
aS a CaI1? 

W 
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Itis contemplated alsothat,should the Springforsome 
reaSon be inefective to rotate the keeper 41 and the dog 
45 Suficiently so asto activate the pawl 60,then in that 
case the said control cam arm 72 will perform the same 
function,namely rotatingthe pawlin a counterclockwise 
directioninto operative engagementwithratchet48; 
Now forthe reverse of the operation,asthe arm 72 be 

ginSto Swingbackfroman extremeleft handposition op 
posite from what is shown in FIG,2,past dead center, 
first of all the Support arm 72 becomes disengaged from 
the pawl 60,and just assoon as the pawl 60 has become 
released from the dog45,the said pawlis free to drop 
out of engagement with the Saidratchet48. 
As the arm 47 begins to move towards the position 

Shownin FIG.2,the ear 67onthe pawl 65operatively en 
gages dog46 of the keeper 41 causing a counterclockwise 
rotation thereof and with the resultant disengagement of 
pawl60. 

fn view of the paw165 of FIG,2,and the of center 
mounting thereof at 66,normally speaking the Said pawl 
65 Would have a tendency to rotate in a clockwise direc 
tion so asto be out of contactwith ratchet 48, 

Accordingly as the arm 47 swings toward the position 
shown in FIG,2,the right hand end ofthe paw165 atits 
1ower undersurface is engaged by the stationary control 
arm 69,whichis mounted on partition 16 and at one end 
anchored thereto bythe mountingplate 70andthefasten 
er 71,This controlarmis in the nature of a cam and is 
so arranged with respect to the pawl 65 thatas the pawl 
65 approaches the position shown in FiG,2,it will be 
cammed into engagement with the ratchet 48,at which 
time the pawl 60 has now become disengaged from Said 
ratchet. 

Accordinglyin repeating the operation,the ratchet48, 
under the action of the wound Spring 56 is free for a 
furtherincremental unwinding movement with the kinetic 
energy of the spring transferred from the ratchet 48 to 
the pawl 65 and from the pawl to the arm 47,causing a 
return movement of the arm 47from the position shown 
in FIG.2. 

This,therefore,functions as a continuous operation 
With a continuous rotary reciprocation of the arm 47 and 
with the pawls 60 and 65intermittently engaging the said 
ratchet 48 during the unwinding operation of the spring 
56. This wil continue until the spring has been com 
pletely unwound,when the parts will assume a substan 
tialy upright position,i.e.,an upright position of the 
Swingarm 47. 

Referringto FIGS.1 and 2,forilustration,the lower 
ends of the respective rockable arms 26 and 47 have in 
turned portions or extensions 75 which underie central 
end portions of the channel76 and are Suitably Secured 
thereto bythe fasteners77. 
The channel 76 thus extends between and intercon 

nects the Swing arms 47 and 26and provides a means for 
Supportingthe Swingwhichisemployed, 

In the present preferred embodiment of the invention, 
a plurality of longitudinaly spaced support rods 79 are 
positioned below the motor housing and at their upper 
ends have the forwardly extendingstuds 78 which project 
through longitudinally spaced apertures in the channel 
76and are retainedwith respect thereto attheirapertured 
front ends 84 bythe upper end portions of the secondary 
chainS83,Securedthereto. ?, 
The respective lower ends of the arms 79 are reverse 

curved as at 80 So as to Supportably receive and project 
through apertured fange 81in Spacedrelation on the rear 
wall of the child's Swing 82 or other element to be sus 
pended within the present frame. 

fn a Similar fashion,a Similar Series of longitudinally 
Spaced downwardly and outwardlyinclined chains 83 are 
Secured at their lower ends to the longitudinally spaced 
fastening fiange 85 on the forward edge of the swingele 
ment 82,completing the assembly. 

Accordingly Spring operated reciprocal rotary move 
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6 
ments of the Spring arm 47 under the control of the 
Spring,and transmitted through the channel 76 to the 
Secondary free Swinging arm 26 provide the means of 
Supportforthe rockable swing herein described. 

Referringto FIG.2,the preSent Spring motor wil oper 
ate without the cam arms 72?69 under the control of 
the keeper4i,whichis normaly Spring-biased bythe wire 
Spring 42 to an extreme clockwise position with respect 
to theposition ofthe keeper41shown. 
The purpose of the application of the auxiliary cam 

controls is thatit provides a more positive action and as 
Sures the correct and timed engagement of the reSpective 
pawls 60 and 65 alternately with the ratchet wheel 48. 
Inthe event that the Spring42should breakor become ef 
fective in its biasing action on keeper 41,then the Said 
cams can augment the action of the Spring42;and alter 
nately can actualy replace the Spring. 
The present Spring motorwill operate actually without 

the said spring42 with the entire control ofthesaid pawls 
60 and 65 regulated by the cam arms 72 and 69 respec 
tively. In otherwords,the Said cam arms may serve as a 
Safety device eitherto augment the Spring operated keeper 
4i andits dogS 45 and 46,or to actually replace the Said 
Spring operated keeper. 
The application of the cams when used with the Said 

Dawls and keeper provides a more positive action than 
with the cams omitted,ft is contemplated also that the 
Said keeper 4i and spring42 may be entirely omitted and 
that the device Will operate Satisfactorily with the Said 
cams 6@ and 65 responding alternatelyto the action of 
the respective cam arms 72 and69. 
Having described my invention,reference Should now 

be had to the following claims. 
?claim: - 

1. In a Spring motor driven by a coiled Spring and 
adapted to actuate a SuSpended object for a pendulum 
1ike movement,an escape mechanism,including a station 
ary mounting plate,a horizontal shaftjournaled in Said 
mounting plate,an escapement ratchet wheel mounted 
upon the shaft,a vertical barjournaled upon said shaft 
fora imited reciprocating Swing thereon,apawlpivotally 
mounted upon the mounting plate for intermittent en 
gagement with the ratchet wheel,another pawl pivotally 
mounted upon a lowerportion of the bar forintermittent 
alternate engagement with Said ratchet wheel,each pawl 
adapted to be tipped out of engagement with the ratchet 
Wheel,and cam means responsive to movement of the 
barin a direction against the tension of the coiled Spring 
to cause the paw on the barto check the rotation of the 
Tatchet wheel under the tension of the coiled Spring,and 
to operate the pawl on the mounting plate to permit a 
imited rotation of the ratchet wheel under the tension 
of the coil spring on completion ofthe returnswing ofthe 
bar. 

2. In the Spring motor of claim 1,Said cam means on 
movement in one direction of the bar pivoting the pawl 
on Said barinto operative engagement with said ratchet 
wheel,and on movementin the opposite direction of said 
bar,driven by Said ratchetwheelpivotingthe pawl on the 
mounting plate into retaining engagement with Said 
ratchet wheel and Successively disengaging the pawl on 
Said bar from Said ratchet wheel, 

3. In the Spring motor of claim 1,said cam means,in 
cluding a first cam arm on Said mounting plate spaced 
below the pawl on Said bar,and engageable therewith, 
and a Second cam arm mounted on Said pivotal bar, 
Spaced below the pawl on Said mountingplate and inter 
mittentlyengageable therewith. 

4. Inthe Spring motor ofclaim 1,arockerplate mount 
ed uponthe shaft for a limited reciprocatingswing about 
the shaft and including a pair of Spaced dogs,each pawl 
having a fiange adapted to be broughtinto alternate en 
gagement with one of Said dogs,and Spring means an 
chored upon Said mounting plate biasingsaid rockerplate 
in one direction upon Said shaft,the pawl on said bar 
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adapted to alternatelyrotate Said rockerplatein the oppo 
site direction against Said Spring bias. 
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