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UNITED STATES 
1,585,161 

PATENT OFFICE. 
FRANK MAGIDSON, OF PITTSBURGH, PENINSYTVANIA, ASSIGNOR. To A.E.X.A.NDER 

URDOCE. 

S3RING INOTOR. 

Application filed December 30, 1921. Serial No. 526,011. 

This invention relates to spring notors 
and particularly to motors for transmitting 
oscillatory or reciprocating motion. 
An object of my invention is to produce a 

more effective spring motor than those now 
in use and known to me. 
A further object is to pi'oduce a spiring 

motor for transmitting Oscillatory or recip 
rocating motion so constructed that it trans 
mits a double impulse to the driven element 
during each cycle, or one which transmits 
power to the oscillatory ol' reciprocating 
element at each reversal in the direction of 
travel of that element. 
These and other objects which will be 

made more apparent throughout the further 
description of the invention are attained by 
means of apparatus embodying the features 
herein described and illustrated in the draw 
ings accompanying and forming a part 
hereof. 

In the drawings, Figure is a sectional 
view of a cradle equipped with a motor em 
bodying my invention. 

Fig. 2 is an end view of the cradle shown 
in Fig. 1 and Fig. 3 is a detail of a portion 
of the motor illustrating the ratchet and the 
arrangement of the pawls for imparting 
a double impulse to the oscillatory arm dur 
ing each cycle of operation. 
As illustrated, the cradle includes a fraine 

having end supports 5 and a cross piece 6 SO 
arranged that it forms a housing for the 
spring motor. The bed frame or hammock 

is suspended between the Supports 5 by 
means of hange's 8. Swinging or Oscilla 
tory notion is imparted to the frame 7 by 
means of the Oscillating member or ai'in 9 
forming a part of the Spring motol'. 
As shown, the motor is similar in some 

respects to the spring motor illustrated and 
described in my Patent No. 1,342,857 of June 
8, 1920 and is mounted on the cradle frame 
in substantially the manner there illustrated. 
it includes a coil spring 11 which surrounds 
a sectional core 12 and is operatively secured 
to a ratchet, wheel 13 which operates the os 
cillating alm 9 through the agency of pawls 
14 and 15 pivotally secured to the arm 9. 
The core 12 is made up in short sections 

16-16 which are so assembled that while 
they are held in alinement and are capable 
of supporting the intermediate portion of 
the spring 11, each section is rotatable with 
relation to adjacent sections. Any suitable 

s 

means may be employed for operatively se 
curing the movable end of the spring to the 
ratchet wheel 13. In the drawings, I have 
shown one end of the spring rigidly secured 
to the Section 16 adjacent the ratchet wheel 
13 and a pin i? extends diametrically 
through this section and its projecting ends 
are engaged by lugs 18 stamped from the 
ratchet wheel. The other end of the spring 
is rigidly secured to the section furthest re 
moved from the wheel 13, and that section is 
rigidly secured to the adjacent support by a 

60 

pin 17 which engages a bracket 5 rigidly 
Secured to one of the supports 5. - 
The ratchet wheel may be mounted on the 

overhung end of a shaft 19 journaled in a 
bearing collar 19 formed integrally with a 
bearing plate 20. The plate 20 is rigidly 
Secured to the adjacent support 5 in such 
manner that the collar 19 and shaft 19 pro 
ject therethrough. A handle 18 is secured 
to the shaft for winding the spring 11. 
The arm 9 is shown pivoted on a pin 21 
which is carried by the plate 20. The piv 
otal point of the arm is preferably spaced 
outwardly from the teeth of the ratchet 
wheel and in the apparatus illustrated is 
located immediately below the axis of the 
wheel. In order that the arm may swing 
in both directions, it is provided intermedi 
ate its ends with an arc-shaped slot or yoke 
through which the shaft 19 extends. 

In the illustrated embodiment, the pawl 
14 is shown pivotally secured to the arm 9 at 
a point between the pivotal axis of the arm 
9 and the point of connection between the 
arm and the element oscillated thereby. The 
pivotal axis of the pawl 14 is preferably so 
located with relation to the pivot pin 21 and 
the axis of the wheel i3 that, it falls within 
the line of the ratchet teeth, of the wheel 
for all positions of the arm. The pawl 15 
is pivotally mounted on a lateral projection 
of the aim 9 and its pivotal axis is shown 
so located with relation to the pivotal point 
of the arm 9 that it falls within a line which 
passes through the pivotal point of the arm. 
9 and extends at right angles to the line 
passing through that point and the pivotal 
point of the pawl 14. In addition to this, 
the pivotal points of the pawls 14 and 15 
are preferably equally distant from the piv 
otal point of the arm 9. With this arrange 
ment, an impulse is imparted to the arm 9 
as it swings in each direction, since the pawls 
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14 and 15 are alternately in engagement, 
with the latchet teeth of the wheel 13. 
As shown, each pawl is yieldingly held 

in the no 'inal or initial ratchet engaging 
position, with relation to the arm 9, by, 
means of a coiled spring 22 which operates 
On the pawls through the agency of pivoted. 
cams or tumble's 23. As shown, each tum 
bler 23 is pivotaily mounted on the ai'in 9 
at a point adjacent to the pawl with which 
it co-operates. The Spiring 22 is, for the 
sake of coin pactiness, partially located in a 
slot 24 for:red in the airlin and is engaged at 
its opposite ends by the tumbler's 23, each 
tumbler being provided with a lug or ex 
tension which projects into the end of the 
coil spring, and tiereby holds it in place be 
tween the tiilable's. With this arrangeinent 
each pawl is yieldingly ined in the normal 
position and pivoting in 
resisted by the pressure of the coiled spiring. 
In addition the pivot pil of each cam orians 
a stop which positively iiii is the swing of 
the associated pawl. - - - . . 

Each pawl is so located that the Swing of 
the arm 9 noves it out of engagement with 
the ratchet teeth in mediately the other. 
pawl moves into engagement with the teeth 
and the spring 22 periaits the overtravel of 
the al"in by permitting the pawls to pivot. 
Each tumbler is provided or its paw-engag 
ing edge with a Founded cal-like lobe 25. 
which is adapted to certgage a coriespoilt 
ingly shaped concave dei ion in the ad 
jacent edge of the co-operating paw; when 
the pawl is held in the i -- it is 
ingiosition. The sping 22, the lobes. 25. 
and the Joie receiving recesses are so located 

22 acts along the line of the 

atchet-engag 

that the sprii 
pivotal points of the two pawls. Each pawl 
is also provided with rounded cana-like pro 
jections Orioles 26, foiled at each end of 
the 'ecess above-inciationed, each of which 
is adapted to engage the lobe 25 of the as 
sociated ttinible: aid nove the tunifer to 
conpiress the spring 22 as the pawl moves 
in one direction foil its no 'inal position. 
These lobes on the paw is aid tumblers are 
so formed that a small relative motion of 
each lobe 25 will im) a relatively large 
spring-compressing novelinent to the asso 
ciated tumbler. 

in the illustrated embodiment, the upper 
end of the arm 9 is notched as at 2 to re 
ceive a pin 28 rigidly secured to the cradle: 
frame '. The pin 28 is preferably so lo 
cated that the ailm stands in an interiaediate 
position with relation to the liaits of its 
travel when the cradle fraine hangs station 
aly. In the apparatus illustrated, the ai'in 
9 will be vertical, as shown in Fig. 2, when 
the cradle fraine is in this position and 
both pawls will be in engagement with the 
teeth of the ratchet. 
One of the features of }}ly invention is the 
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ease of assembling the paits making up the 
spring moto). As previously described, 
ach end of the spring is rigidly connected 
to the articulated core 12; conseq:ently, the 
core, and spring may be assembled in the 70 
motoi as a single element. This operatioil 
consists merely in locating the core in place 
between the bi'acket 5 and the wheel 13 SO 
that its eaks ::3'e located between the lugs 
of the bracket and the stamped lugs 18 of 
the wieel. The pias it and 1' are then 
inserted through opening;3 provided in the 
lugs and in le coie. These pins in: y : 
liveted or beit over for the pi 
curely locking the core to the respective 
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After the spring is world , the critic: 
may be initially 3 wiljig fo the 
Jiloving the ai'in otii (, the ce: a 
As the airlin Swings from side {{} : Ele 
pawls 14 aid 15 are alternately elective in 
ilapaiting at 8 will ging iii pulse to it. . 
pawl 14 is so located that it exerts : . ii. 
uise on the a2 in 9 by a puji Occasioined by 

its engagei) cit with the 'atchet teeth. T 
pawi is exerts a plish. In operation, 
swinging of the ai'in 9 noves Ol:e p& Vlili 
engagenient with the ratchet V 
the other pawl is stii in eng 
that wheel. A contini & iOn O: 
Inent of the ai'i, causes both lawi 
about their pivot points on the 2: in six i: ;- 
mediately before the aii) has 'eye'sed it; 
travel the jiwl, which has just been elec 
tive in imp: 'tiig notion to tie ai'i: ) is: 
leased froll the latchet wheel because the 
other pawl takes the thrist of the ': chet 
teeth off of it. The 'eleased pay 
Out of engagement with the wh 
Sponse to the preSSL'e of the S. 
the other pawl then becomes 
transmittig the force. Of the 
the ann. With the ai'i'a, 
the drawings and partic: 
pawl 14 is effective diring the 
* the Swing toward the le. 
movement, if the ar: 3. the pi yi i5 i. 
moved from the position illis:{iated in Fig 
3 into engagement. With the 'atche: i. 
As the airin 9 continues to jove to 
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to move circumferentially with relation to 
the wheel 13 until it abuts with the sub 
stantially radial edge of one of the ratchets. 
When this occurs, and it occurs immediately 
before or at the moment of reversal of Swing 
of the arm 9, the pawl 15 not only takes 
the thrust of the wheel 13 but monentarily 
reverses the movement of the wheel, thereby 
releasing the pawl 14. The pawl 14 then 
moves outwardly in response to the pressure 
of the spring 22, it having been held in en 
gagement with the ratchet teeth in opposi 
tion to the pressure of that spring, by the 
friction grip of the ratchet teeth. As soon 
as the pawl 14 is released, the pawl 15 as 
sumes the function of transmitting the im 
pelling force of the power spring 11 to the 
arm 9. As the arm 9 moves to the right 
in response to the force transmitted to it by 
the pawl 15, the pawl 14 again moves into 
engagement with the ratchet wheel. This 
occurs as the arm 9 approaches the center 
of its swing. Both pawls then pivot in re 
sponse to the further Swing of the arm and 
at or immediately prior to the moment of 
reversal of the arm, the pawl 14 receives 
the thrust of the wheel, momentarily re 
verses the wheel and releases the pawl 15. 
These momentary reversals of the wheel 13 
are, of course, accomplished by the over 
swing of the arm 9, and are occasioned by 
the inertia or stored up kinetic energy of 
the Swinging element 7. 
While I have described but one embodi 

ment of my invention, it will be apparent 
that variots changes, modifications, addi 
tions and Omissions may be made in the ap 
paratus illustrated without departing from 
the spirit and scope of the invention as Set 
forth by the appended claims. 

claim as my invention: 
1. The combination in a Spring motor of 

a spring driven ratchet wheel, a pivoted 
member adapted to be oscillated by rotation 
of said ratchet wheel, a ratchet engaging 
pawl associated with said member so as to 
impart an impulse thereto in one direction, 
a second ratchet engaging pawl associated 
with said member for imparting an impulse 
thereto in the opposite direction, each of 
said pawls being adapted to momentarily 
reverse said ratchet wheel upon engagement 
there with so as to release the other of Said 
pawls from engagement there with. 

2. The combination in a spring motor of 
a spring driven ratchet wheel, a pivoted 
member adapted to be oscillated by rotation 
of said ratchet wheel, a ratchet engaging 
pawl associated with said member So as to 
impart an impulse thereto in one direction, 
a second ratchet engaging pawl associated 
with said member for imparting an impulse 
thereto in the opposite direction, each of 
said pawls being adapted to momentarily 
reverse said ratchet wheel upon engagement 

8, 

there with so as to release the other of said 
pawls from engagement there with and 
means for retracting each pawl from said 
ratchet wheel when so released. 

3. The combination in a spring motor of 
a spring driven ratchet wheel, a pivoted 
member adapted to be oscillated by rotation 
of said ratchet wheel, a pivoted ratchet en 
gaging pawl associated with said member 
So as to impart an impulse thereto in one 
direction, a second pivoted ratchet engag 
ing pawl associated with said member for 
imparting an impulse thereto in the opposite 
direction, each of Said pawls being adapted 
to momentarily reverse said ratchet wheel 
upon engagement there with so as to release 
the other of said pawls from engagement 
therewith and spring means for retracting 
each pawl from said ratchet, wheel when SO 
released. 

4. The combination in a spring motor of 
a spring pressed ratchet wheel, a pivoted 
member adapted to be oscillated by rotation 
of said ratchet wheel, a pivoted ratchet 
engaging pawl associated with said men 
ber so as to impart an impulse thereto in 
One direction, a second pivoted ratchet en 
gaging pawl associated with said member 
for imparting an impulse thereto in the 
opposite direction, each of said pawls be 
ing adapted to momentarily reverse said 
ratchet wheel upon engagement there with 
so as to release the other of Said paws from 
engagement therewith and spring pressed 
tumblers associated with said pawls for re 
tracting each of said pawls when so released. 

5. A spring motor comprising a ratchet 
wheel, a sectional core for a spring, a coiled 
spring surrounding said core and having its 
ends rigidly secured to the end sections 
thereof, a stationary bracket for engaging 
one end section of said core and thereby 
holding one end of said spring against rota 
tion, lugs formed on the said wheel, a pin 
for locking the other end section of said 
core to said lugs and for thereby operatively 
connecting the spring to the wheel, a shaft 
on which said wheel is rigidly mounted, a 
plate in which said shaft is journaled, an 
arm pivotally mounted on said plate and 
pawls for engaging said wheel mounted On 
and movable with said arm. 

6. In combination in a spring motor, a 
spring driven ratchet wheel, a pivoted mem 
ber actuated by said wheel, a pawl pivotally 
mounted on said member at a point spaced 
from the pivot point of said member, a 
second pawl pivotally mounted on said 
member at a point spaced from the pivot 
point of said member, and means for mov 
ing each pawl out of engagement with said 
wheel during oscillations of said member 
after the other pawl has moved into engage 
ment with the wheel. 

7. In combination in a spring motor, a 
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ratchet wheel, an arm pivoted to Swing to 
both sides of the centei of said wheel, two. 
wheel engaging pawls having concave re 

?: cesses in their adjacent edges, said pawls 
i.eing pivotally mounted on said arm to 

with the a:n, two tubiers pivotally 
oited (), said : '), cach a litted to engage 

g locatest between and supported 
tille's 'g' forcing each tillabler 

gage ent with one of Said pawls, and 
a convex isle oil each tulililei for eing: ging 
; eo; cave 'ecess in the associated pawl, 
ic:{{d in the lite of the pivot points of the 

S. : coil); latio? in a spring lactor, a 
let wheel, a pivoted nea 

ivy () : v is ivotally noted on said 
it each adapter to sii) ultaneously en 

gage said 'atchet wheel when the member is 
in the centi'il (sition, a separate can asso 

! with each pawl and pivotally mount cat (i. 
et on said heife' for yieldingly holding 
file awl in an interial ediate position, and 
a spring ol' cost' it is the operation of the 
C.S. 

8. In contination in a spring motor, a 
siliiing driven ratchet wheel, a pivoted 
einei' adapted to be oscillated by said 

wheel, a wheel engaging pawl pivotally 
(inted on said heinbei' and so located 

thei'ech in that its ivot point is spaced from 
ille pivot point of said member, a second 
wheel engaging pawl pivotally mounted on 
Sid Jaenber and so located thereon that its 
ivot point is spaced from the pivot point 

o' said heliber and from the pivot point of 
said first lientioned pawl, and means for 
is living said pawls out of engagement with 
id wheel during oscillations of said mem 

} (i. 

10. In combination in a spring motor, a 
spiring driven ratchet wheel, a reciprocating 
relanbei' actuated by said wheel, a pawl 
pivotally mounted on said member and 
lodily novable there with, a second pawl 
ivotally hio inted on said member and 

isodily innovable there with, and means en 
gaging said pawls for alternately moving 
them out of engagement with said wheel 

'i \e 'ccess it one of said pawls, a 
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whereby an impulse is impated by the 
wheel to the neiyabei as the member n() ves 
in each direction. 

E.J. in coinbination in a spring moto;', a. 
s):'ing driver ratchet wheel, a pivoted ine 
lei adapted to be osciliated by said wheel, 
a wheel-elgaging pawi pivotally to ited 
(); said Ineber inct Scy located the 'ex};} that 
its pivot point is spacel fro) they pivot 
point of said meabel' and a second wheel 
engaging pawl pivotally not unted on Sait 
niemier and so located thereo tist it: 
point is spaced from the ivot point of 
}}teinber and to one side of the lite de 
by the pivot point of the first law :: 

a line". 
12. In coli bination in a spring netol, a 

spring live: 'atchet wheel, a pivoted mean 
l:e adapted to be oscillated by said wheel, a 
Wheel-engaging a wl pivotally lounted on 
said ineller and so located thereoh that is 
pivot point is spaced fito) the pivot point 
of said iiienke', a Second Wheel-engaging 
}: wl pivotally mounted on said melalei and 
so located thereon that its pivot point is 
spaced from the pivot point of said member 
aid to one side of the line defined by the 
pivot points of the first pawl and said her. 
lel respectively, and means actiing between 
the awls for noving then out of engage 
ment with the wheel during Oscillations of 
said ember. 

13. In combination in a spring inotor, a 
spring-driven l'atchet wheel, a pivoted inelin 
bei adapted to be oscillated by said wheel, 
two pawls pivotally lynounted on said men 
bei' and so located thei'eon, that the piyot, 
point of each pawl is spaced froin the pivot 
point of the ember and lies at one side of 
the line defined by the pivot point of the 
other pawl and the pivot point of the men 
her, a separate pawl actuating tunnbier asso 
ciated with each pawl and pivotally not inted 
on said member and a spring located be 
tween said tunnblers, 

In testimony whereof. I have he eunto 
subscribed inly name this 27th day of De 
cember, 1921. 

FRANK MAGE DSON. 
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