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PATENT OFFICE.

TRANK MAGIDSON, OF PITTSBURGH, PENNSYLVANIA, ASSIGNCOR TO ALEXANDER
MURDCOCH.

SPRING MOTOR.

Application filed December 30, 1521,

This invention velates to spring motors
and particularly to motors for transmitting
oscillatory or reciprocating motion.

An object of my invention is to produce 2
more effective spring motor than those now
in use and known to me.

A further object is to produce a spring
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 or 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 1 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 ¥ig. 1 and Fig. 3 is a detail of & portion
of the motor lustrating 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 frame
having end supports 5 and a cross piece 6 so
arranged that 1t forms a housing for the
spring motor. The bed frame or hammock
7 is suspended between the supports 5 by
means of hangers 8. Swinging or oscilla-
tory motion is imparted to the frame 7 by
means of the oscillating member or arm 9
forming & part of the spring motor.

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.

D e

Tt 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 arm 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
rvelation to adjacent sections. Any suitable

v
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means may be employed for operatively se-
curing the movable end of the spring to-the
ratchet wheel 18. 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 17 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-
meved from the wheel 18, and that section is
rigidly secured te the adjacent support by a
pin 17* which engages a bracket b* rigidly
secured to one of the supports 5. .

The ratchet wheel may be mounted on the
overhung end of a shatt 19* journaled in a
bearing collar 19 formed integrally with a
bearing plate 20. The plate 20 is rigidly
gecured 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 ox 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
Iocated 'with relation to the pivot pin 21 and
the axis of the wheel 18 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 arm 9 and its pivotal axzis is shown
so located with relation to the pivetal 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 peints 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
ag 1t swings in each direction, since the pawls
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14 and 15 are alternately in engagement
with the ratchet teeth of the wheel 13,

As shown, cach pawl is yieldingly: held
in' the nermal or initial ratchet engaing

position, with relation to the arm 9 bv;.

means of a coiled spring 22 which oper 1tes
on the pawls uhroron the age ency of pivote
cams or tumblers 23. As g shown, each tum-
bler 23 is pi‘»‘o ally mountad on the arm 9
at a point adjacent to the pawl with which
it co- oper es. The spring 22 is, for uhb
sake of compa mness? partially located in:

slot 24 formed in t he arm and.is engaged ab
its opposhe eads by the tu ‘volum .12), ach
tumbler bu]"‘ provided with a lug or ex-

tension which b jects into, the end of the
coil spring ‘anq Ll‘O“'CJv holds 1t in place be-
tw cenl the tu, “Jﬂf}'i‘h 111‘8 arreng: mur‘a

1L515:0d by Ule pres:

In addi ition the pivet
a stop which positivel

the asseciated pavl.
Each pawl is go lecuted that t

v w
the avin 9 move 71 out omcm w*th
the :‘amhettouh immedis 5 otno“.
pawl moves into en _Oag teeth

s

overtray 01 of
to pl\ ot

and the spring 22 periﬁits
the arm by permitti ng_?’che pay
Each tumbler is provi B i
ing edge Wlﬂl a Lo‘hmel ¢
e
¥

wis

z: COTTESPOT M—
25107 in Lhe ad-
mn' co-operating powi when

wmch 18 ted to eng

] LCGHL Gu "" ot

the pa Wl is hel d 1vi the J,m’t chet- bnh
ng gosuum The spiring 22, the lohes 25,

vecelvmo" reg (;,om‘ ave so located
532 act alono the i line of

‘md the ] M)@
tmt the: P
pn‘o tal peints of the twc 1)awl%.
is also provided with i dcl cain-like pro-
jections or T()Le.> 26, formed at each end of
the, 1'%0%0 above-mnention d each or svhich.
is ada pwu to cngnge. the lobe 25 of the as-
sociated tumbler and ‘move the tumbler to
compress the sp"mo 22 as the pawl moves
in one dirvection iromy ity norinal pos 1’moa.
These lol\e's cn the pawls snd L,umers are
so formed that a small pelative motion of
each lobe 25 will impart dotively large
spring-compressing move to Lhe_%oo—
clated tumu]

In the ﬂhmldwu embodiment, the uppe
en& ol ﬂm arm 9 is notched as at 27 1o ve-
celv
Trame ’!’. The pin 28 is preferably -so lo-
cated that the arm stands 11 1 anint mleiimc
position with rvelation to the I _»Ls of its
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travel when the cradle frame ha angs station-
ary.. In the apparatus illustrated .’he arm
9 will be vertical, as shown in Fig. 2, when

the cradle frame 7 is in this posi ion and
both Dm‘rh will be in engagement with the
teeth of the ratchet. ‘

One of the features of my i

vention is the

~that its enc

‘ labe 25

Hach pawl

pm 28 rigidly secured to the cradle:
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ease. of assembling the parts making up the
Sring mom* L_s breviously dw”ubcd
Spring

ach end of the spring is rigidly connected
to the a3 tw'" hxiecx core 12; consequently, the
core. and spring nay be assembled in ho 7
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motor as & single element. This operation
consists mevely in loccmno the core m p h( e

beuwem iht bwci et 5¢ and the wheel 13 so
are- located between the tugs
of the bl(v.\u(‘t and the stamped 1ups 1
wheel.  The ping 17 and 17
: ’mrou'bu openings pro \.’iLi
in the cove. Ll“’ELC DPIns i
bent over for the purpo
& the core to the s
20 forms =
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riveted or
curely lock
The plate 2

other: elemonts of the s

has been dese 1
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moving the arm ou ¢ i
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the other pawl is sl an eny ;
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ment of the avin couses both pawls &
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mediately bofore the arm has rev c“%w
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o 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 mownient of reversal of swing
of the arm 9, the pawl 15 not only takes
the thrust of the wheel 13 but momentarily
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
oceurs 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 occasgioned by
the 1nertia 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 various 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.

I claim as my invention:

1. The combination in a spring motor of
o 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,
2 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
therewith so as to velease the other of said
pawls from engagement therewith.

9. 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

S
therewith so as to release the other of said
pawls from engagement therewith 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-
gcaging pawl associated with said member
80 as to impart an impulse thereto in one
direction, a second pivoted ratchet engag-
ing pawl associatéd 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 therewith 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 gaid ratchet wheel, a pivoted ratchet
engaging pawl associated with said mem-
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 therewith
80 as to release the other of said pawls 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 forimed on the said wheel, a pin
for locking the other end section of said
core to said Jugs 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-
mg 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 center of sald wheel, two.
wheel engaging pawls having concave re-
cesses i theiy reent dow, said pawls
belng pi\’oi":zﬂy ounted on sald arm to
swing with the arm, twe tuiblers pivotally 1
mounted on said arm cach pted to engage
the coneave recess in oone of said pawlb, a
coil ing h,::zw"l between and supported
15“ forcing each tumbler
nto engavel vith one of s 'd pawls, czud
a conves gﬁ!m on ex Jx tmnbler for cnguging
& voncave vecess in the associated pawl,
toceted in the live of the pivot points of the
two prwls,
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ination 1 a
het wheel, o

Q@ mtor, a
i Vo pu oted mem-
fwo pm.vs prvotuily mounted on said
wmeh adapted to simultancously en-
Hd vatehet wheel when the member is
vl position, woseprrate cam asso

Aith each pawl and pivotally mohnt—

spring

Lftm{}'\a

ed on said member for yieldingly holding
the pawl in an Iateraiediate postbion, and
a spring for controlling the operation of the
Cams.,

4. Ta combination in a spring motor, a

i ing driven ratchet \\neel, a  pivoted
member adapted to be escillated by said

wheel, o wheel engaging pzzwl pivotally
mounted on said meinber and so located

thereon that its },1\‘01 peint is spaced {rom
pivot point of said lnember, a secondd
whmd enga ging ‘p;m'] pivotally moun‘ued on
said menmber and so located thereon that its
nivet point 'Is;‘ spaced from the pivot point
of said member and {rom the pivot point of
said first mentioned pawl and means for
moving seid pawls out of engagement with
said wheel during oseillations of said mem-
ber.

10. In combination in a sprmo motor,
spring driven ratchet wheel, a reciproea tlng
nember actuated by said whe ol, a4 pawl
vivotally moeunted on said member and
hodily movable therewith, a second pawl
sivolally monnted on said member and
jedily movable therewith, and means en-
“‘pmo said pawls for altunqtelv moving
them out of engagement with said Wheel

ul:“‘

chn e T
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wherchy an impulse s imparted by the
wheel to the wmember as the member moves
in each direction. '

11 In combination in a
\r)”mo diriven ratehet wheel, & pivoted mem-
e ady pted to be v‘lmtnu b\' sald wheel,
Q \zh(*m el gasing pa\\} pivot Ml roamowted
o said member and so located lhue i that
ity pivet point is spaced from Lh\s pivod

Spring motoz, a

point of said member and a second wheel-
engaging pawl pivotally mounted on said
uember and so located thereon that iix pivat

point iy spaced from the pivot poiat of enid
niember and to one side of the line h {lred
by the pivet point of the first pawl wad can d
member,

12, lu cowbination in a spring motor, o
$ i,mw triven ratchet wheel, a piveted me-
ber adapted to be oscillated by “said wheel, ¢
wheel- “nuuomu pawl pivotatly mouu(ud on
said member and so 10c'ned (heveon £ ek
pivot point is spaced from the pivot point
of said mwember, 2 second wheel- wo';:f,;'ing
pawl pivotally mounted on s gaid member and
.ﬁo located therveon that its pwot point is
fsp‘mtd from thc ])1\()* point of said member
and to one side of the line defined by the
})i\'ot points of the first pawl and said mew-
ber 1 pu*tivo]v, and means acting between
the pawly for moving them out of engage-
mnt with the wheel during oscillations of
sa !(1 member,

13. In combination in a spring motor, a
sp"mo -driven ratchet wheel, a pivoted mnem-
bei adapted to bLe oscillated by guid wheel,
two pawls pivotally mounted on said mem-
ber (md so loeated thergon, that the pl\UL
pmnb of each pawl ig spaced from the pum
point of the member and Hes at one mc of
the line defined by the pivot point of the
other pawl and the pivot point of the mem-
a ber, a separate pwl actuating tumbler asso-
ciated with each pawl and pivotallv mounted
on said member and a spring located De-
tween said tumblers,

In testimony whereof, T have hereunto
subseribed wy name this 27th duy of De-
cember, 1921.

h,.“

FRANK MAGIDSOM.
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