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' Bpecification of Letters Patent. : Patented Déc. 16, 1919,

. Application: filed September 10, 1817, Herial No. 180 K07.'

1o alt whom it may.concerns,. _ . . ...
- Be it known that I, Peres P. Dray, atsub-
ject of the King of England, ‘r&ixcim.
New York city, in the county of New York
and State of New. York, have invented nev

at '
.- ment. for the driving: motor;: ::i:.

. _Fig. 5is n.;del_;aiLview‘ of ‘parts:shown: ini‘s5
~Ji .;-‘1; a,pd;' AN SRR DR S RAC AN S
.+ Kig. 6 is a diagram of one circuit arrange:
. Referring: to:Figs.i'1:and. 2,~and -first to

and useful Improvements in Driving Mecha- the Jatter figuré, the ‘mechanism.includes a go
nism for Valves and other Devices, of which driven shaft 1, a driving member 2 (Fig.'2) - '
the following is a.full,clear, concise, and ex- a planetary. speed' reducing gear- 3 ifor con-
act description, reference -being had .to the necting the same, and o relatively small high
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accompanying drawing  forming: s part of
this specification. P it
This invention, relates to driving mecha-
nism for. valves and other devices.,
In my prior;Patent. No, 1,245,574, grante
Nov. .6, 1917, there is-disclased a driving
mechanism. of such..character .including a
normally restrained .member: releasable to
effect substintially instantaneous release of
the driven member from, the driving.mem-
ber, and the present. invention .has.amon
its objects to provide ;improyed :contro

T
ISR

means for said restrainable menjber, .. -

Another. object is. to, provide improved
limit means whereb ,
the drving motor o! such: a mechapism will
be terminated. substantially simultaneously
with the release.of said normally. gestmined
member, e e e T

Another object is to provide limit means
which will miminize the.operation. of.the

. driven member incident. to resetting of saad
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means, for g purpose hereinafter described..
Other objects and advantages. of the in-
vention wilf hereinafter-appear, and it is to
be understood that certain features of the
invention may be advantageously employed
in other relations. * .. . 4 - o
The accompanying drawing illustrates one
cmbodiment of the invention and the same
will now be described,. it being understood
that the embodimment illustrated is suscepti-
ble of various modifications without. depart-
ing from the scope of .the ,appended. claims.
In the drawings, - ... ... . i« 5
Figure 1 is.a horizontal sectional view of
the mechanism taken on line 1—1 of Fig. 2.
Fig. 2, is'a sectional view, taken: substan-
tially on line 2--2 of Fig. 1; . .. .
Fig. 3 is a top plan view of Fig. 1, exchu-
sive of the driving motor and with.'a part
of the casing broken away; = - . .
Fig. 4 is a right hand side elevation of
Fig. 1, exclusive of the driving motor and
with the casing cover removed; - -

the power.supplied. to.

; speed_motor 4 (Fig. '1)::operatively con-
-nected to the driving. member 2:through ‘s ¢5
‘worm wheel 2* and:worm 5.’ ‘These partsare -

- -all mounted in a casing 7 and-the motor 4

+ds connected: in -an extension.'8:

: of ‘the said
; casing, o

‘The driven shaft 1 is'mounted in-a ‘bear- 7¢

ing 9 (Fig. 2) in one wall of casing'7 and
~-has an extension 1* upon which the driving

. ‘member 2 is rotatably mounted, said exten-

sion,projecting through and-having a bear-
+ing 10 iin the opposite wall of sait casing.' 7§
-The worm wheel 2%:is'fixed to the driving -
; member 2 while the worm5:is fixed to'a'
: shaft 11 having suitable bearings'12 and 13
. (Fig. 1) .in :opposite W,alls'og$ the ‘casing

-and  connected through a:suitable ‘couplingr go

14 to-the'shaft of the motor:: The'planetary

.. gear 3 includes a pinion' 3%, fixed to the driv:

. Ing member 2, a. plurality of pinions 3* car-
ried by a disk 15-(Fig. 2) ifixed:to:driven -
-shaft 1 and an internal
~pinions 3" being arranged between and in '
mesh with the pinion 3* and: toothed ring 3¢.-
The toothed ring 3¢ is revolubly motnted 'in’
a bearing 16- (Fig. 2). provided within ‘the

casing and forms-the aforesaid restrainable po

and releasable member. -And as will be a

parent, restraint of the ring wi]lf'ender't!%
planetary gear effective as a driving connec-
tion between the driving member 2 and

driven shaft 1 whereas release of said rivg g9

will allow rotary play thereof.for release -

of the driven shaft From.the driving member.
-In tae respects ‘above noted; the driving

mechanism is substantially the same ag that -

shown in my prior-application, aforesaid. 100

-The means employed ‘in this instares to
restrain the ring.'3° of the planetary gear,
-includes two plugs 18 and 19 (Fig, 2) recip-
rocably mounted in an intermediate wall 20

of casing 7. These plugs are arranged side 10y

by side directly above the ring 8° and sid
ring is provided with peripheral grooves 21

- and 22 to respectively receive said plugs and

y toothed ring 3¢, the gs



with blocks 23 and 24 (Fig. 1) withiti the
grooves 21 and 22 respectively to abut said
plu Each block has sheer ends and a
peaked upper surface, prov:d% a cam for a
urpose hereinafter set..forth, .and. said.
locks are oppositelfy disposed and so spaced
on the periphery o th@g‘ﬁ“ﬁ.» 1o Jock said
ring against - rotation “in*’éither’ direction
when both plugs are projected into:the;space:
between said blocks. On the other hand, the
arrangement -is1such..that assuniing-lopera-
tion of the motor tending to rotate the ring
in a countet-clockwise direction :( Fig.: 1) re-
traction of the plug 19;willifree

for rotation in'such a directidn,-whereds:the

block 23 will upon, slightly:less: than one -
revolution of said ring, abut:the plug 18 to
again arrest said ring. Conversely, assum-

the ring .in a clockwise direction,:retraction-
of the plug 18 will free’said ring for rota-:

tion in such direction, whereas-the block 24
will uson slightly :less- than one-revolution

of said ring
the said ring. - '

Thus assuming . projection -of both plugs
into their respective grooves the planetary
gear wil] operatively . connect the driven

abut .plug 19 to again..arrest

as to lock spid .

ing operation of the motor tending to rotate

1,826,006

jected to a rotary movement and m given po-

sitions of said device said cams rotate

against their respective rollers for selec-

tively tocking the léevers 30 and 31 for selec-

@iyifhwjtlldrawal- of the plugs...
e

lever 31 (Fig. 1) has a bifurcated ex-

70

tension 31* and on the shaft 82 is mounted

a bell crank lever 38 having a lateral lug
38 projecting into such-bifurcated portion
of lever 31 and also having a forked extrem-
ity: operatively engaging the plup:19."* The

(I

lug 88 is of such sizé' as’ to' ‘permit:a play -

theveof in ‘the bifurcated portion -of lever

avsaid m-ingw’i31';;.thus>1‘n’:o‘irid_ing alost'hiotion connection: :
betiween said leters and o spring 39 is inter-:

posed betweenn.part of the ¢asing and a lug
31" on lever 31'‘to bias the latterto the posi-
tion shown in'Fig. 1. In qther words, the
spring’ 39 binses the lever 81'in-a direction
to project the -roller into the path of the

traveling device and to force the plug-down-

wardly into - engagément -with::the  ring.
‘Thus when the lever:31'is actusted by'the

traveling-device it first takes up the play be-'

tween' the same and -the lever 88 ard then
lifts the plug to clear the sheer¢énd of the
block 24 for release of the ring, whereupon
the play-between levers 31 and 38 permits a

shaft to the driving member for operation -Jimited upward movement of: thé latter inde-

of the former by the latter 1n, either-direc- +
tion and without play. (iThen if the plug:

restrairing the ring. be withdrawn it «will. .

<

release the driven shaft.from the dl'iving 3
member and permit the ring to!revolve:until -
checked by the other. plug. Then if :the.
drive be reversed without reinsertion of the

withdrawn plug, the ving: will be permitted-

unrestrained rotation until the last actinl{'E
d-

block abuts the opposite side. of the inserte
plug thereby effecting. reconnection’ of the
driven shaft with the driving member and.
with a hammer blow to the er.. .Hence
assuming drive of n valve, the\mechanism-
describeﬁ'provides,for quick releyse theréof
when seated and for unseating of\the same
with a hamimer blow and as will be ‘de-
‘scribed, means are provided for automati-
cally and selectively withdrawing the\plugs
at given limits, and terminating the power
supply to the driving motor. . - -
he limit means for withdrawing the
plu%-: includes an operating lever 30 (Fig.
2) -ter

(

or the plug 18 and an operating lever 31
igs. 1 and 2) for the plug 19, both of said
levers being fulerumed upon a shaft 32 ex-
tending through the casing 7, and sugported
in opposite walls of the latter. . These le-
vers, as will hereinafter appear, have lost
motion connections with the plugs and are
respectively provided with rollers 33 and 84
to Ee respectively engaged by the cams 85
and 36 of a triveling device 37 (Figs. 1 and
5) connected with tEe driven shaft 1. Also,
as will appear, the cams while moving rec-
tilinearly with the traveling device, are sub-

'penilently of the former fora purpose here-
mafter set forth. ! Thedéver 30 {Fig. 2) has

a_similar bifurcated portion-30* and an as-
sociated bell crank lever 40 operatively con:
nected to plug 18 and ‘provided with'a lat-
eral ‘lug '40* projecting into the ‘bifurcated

"portion 30, " Also lever 30 is pirovided with a

spring 41 .corresponding to'spring” 39 to
bias said lever in the saime manner and for
the sariie purposes as in the casé of lever 31.
Further, the lever 30 is'provided with an
elongated threaded spindle 42 (Fig. 2), for
its roller 33, said spindlé heing revolubly
carried by and betweeri'said lever and a
bracket arm 30° projecting fromi the hub of
said lever., The roller 83 is"threaded on
spindle 42 and thus as will ‘appear, is ad-
justable relatively to the roller 34 for vary-
ing the range of operation of the driven
shaft, said roller 33 being lockable in ad-
justed position by a set screw 43 adapted
to be secured against turning by a wire 44.

The cams 35 and 36 (Figs, 1 and §) are
slidingly mounted upon a square shaft 45

o
85
90
95‘

100 -

105

110

115

and are confined between arms 37 and 37> of

the traveling device 37, which comprises a
yoke threaded onto a shank'46. The cam 35
fits the shaft 45 to rotate therewith, while
the cam 36 is rotatably ‘mounted upon said
shaft and provided with teeth 86* to inter-
lock with teeth 35° on the cam 35. - Also, the
cam 36 is provided with a peripherally
grooved hub, 36%, having a bearing in the
arm 37 of the traveling device, the arrange-
ment being such that 'said cam may be dis-
engaged from the cam 35, then rotated for

120

126

130
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adjustment relative thereto and then regn-
gaged therewith. This adjustment, as will
appear, also provides for variation of the
range of operation of the driven member and
for retaining the cams in the desired inter-
locked relation the travelin “device_is pro--.
vided with a set screw 47 a apted to be set:
into the peripheral groove in-the hub36%; -
Thus, as. will be apparent, the screw shaft
46 provides for movement of. the device 871
to push the cams along the square shaft 45 -
while the Jatter shaft provides for rotation of -
the cams during their rectilinear movement. -
Both shafts.45.and 46, have bearings: in::
opposite walls of the casing-and ‘the upper.:
extremities of the two. shafts .. project:
through the casing as shown in Fig. 3, and"
as shown in the same figure, the. shaft .45 -
has fixed thereto a gear 50, while the shaft"
46 has fixed thereto a gear 51, the former::

“tacts-has an'‘open’ pivotal 'bedrin

-8

‘the upright armso

a

' The means’controlling the power suppl
to the motor, as best: illustrated In Fig. 4,
comprises ‘two pa.irs'i'-éf ‘stationary contacts
60—61 and 62°-63 o ‘bridging contact’ 64
for the former ‘and-a: brid; ing ‘contact’ 65
for the latter. - Bach of gaic ' stationary con-

.66,‘ ‘upon .
a’Spring

70

'right ‘angle bearing plate 67 and'a
pressure “device: 68, to"yieldingly<hold the -
same ‘against - said '‘platé and in thé path of 75

lits respective coGperating dontdct, ‘the ‘béar-

ing plates of all ‘of $aid Contacts being fixed
to aninsulating block:69:" “The indulating’
block 69 is mounted’in"{ réctiingular cham-:
ber provided at:the sids of ‘casing 7 (Fig.’
) andis .provided ‘wit “*binding - posts
for a1l ‘necessary conrections of the contacts.
The bridging contacts 64~ and 635, on’ the
other hand, are ifresfpectii’él y ‘mounted ‘upon’

the bell’crank lovers 40

80

85

to be driven intermittently by the ‘driven “and 38 ‘which as beforeé -déscribed, “directly -

shaft 1 and the latter to be driven continu- :
ously by said driven shaft. More :specifi-:
cally, the gear 51, is driven by -a pinion 52
(Figs. 2 and 3) fixed to the extension:1* of -
the driven shaft 1, through the medium of-
an idler 53 mounted upon a stud 54 fixed.to -
the wall of the casing while the gear 50 is -
driven-by the same pinion through the me.
dium of an interrupted gear 55- ixed to the:
hub of said idler and meshing with s second -
idler 56 which meshes with gear.30,
as before stated; the' strew’shaft 46
continuously driven by:the s]mﬂ:la, 5D
determined by the refitive sines-of the -2e
51 and pinion 52 :while the shaft 45 earry-
ing the cams will only be operated - inter:
mittently, or in other words, in a step by
step manner, each step of rotation being de-
pendent upon-a given angular mevement or
a given number of revolutions of the shaft
1 according to the gear ratio. As shown the
interrupted gear has but two teeth and the
idler 53 is of greater diameter than pinion
52 whereby shaft 45 will make-only a par-
tial revolution to a number of revolutions
of the driven shaft. _ o

Hence in operation the traveling device
by its rectilinear movement, provides for
aﬁning the cams with their respective roll-
ers upon given operations of the driven
shaft, while the rotation of the cams when
s0 alined with their rollers provides for ac-
tuation of the levers carrying snid rollers,’
and hence for withdrawal of the correspond-
ing plugs. Obviously, therefore, the inter-
mittent rotation of the cams enables the
mechanism to be readily designed for insur-
ing effective alinement of the cams with
their rollers prior to their rotation there-
against, while the aforesaid adjustments of
the roller 33 and cam 36 provide for va-
riation of the limits at which the plugs -
are withdrawn and through a considerable
range. e

illbe !

“iAs best shown in-

, - pression‘of -the corresponding
< Thus,"’”

at“ried thereby

- beneath said plug,

engage the ‘plugs 18" and : 19" Tespectively.
Figs.'2"1fid ‘4, each of the
‘bridging: contacts comptises”a cylinder se-
cureg by‘an insulated 'bolt 70 té the extrem- 90
ity of its respective. lever and‘as shown in -
Fig. 1, each: of these contacts engages and
bridges its respective stationary: contacts in
the normal- position ‘of"'it's';SprOrting' lever,

% e., the position of said lover 'linsurmg' de- 95
Plug.

~ Thus" when' either- plug ris - regl‘acted ‘as
above-described, its‘ réspective actuating le-
ver also tends to’ withdraivithé contact car-
‘from engagement with its re-
spective ‘stationary contacts but the latter
are arranged to maintain circuit throughout
such movement of the lever.  On the other
hand, each movable contact is arranged to
be disengaged from its respective stationary 108
contacts upon a slight ad£tional movement
of its ‘respective Jever "and ‘the: aforesaid
peaked surfaces of the blocks 28 and 24 car-
ried by the ring 8¢ provide for-sich addi-
tional movement of the levers. For exam.
ple, assuming a tendency ‘of the ring 3¢ to
rotafe in a counter-clockwise direction and
further assuming retraction of the plug 19,
as above described, the block 24 of said ring
will pass beneath said plug and through the 118
medium of its peaked surface lift the same -
for additional novement of bell crank lever
38. Again assuming a tendency of the rin

3° to rotate in a (ﬁockwise,dn'ect-ion, anﬁ ‘
farther assuming retraction of the plug 18,
said ring ‘will rotate to force the block 23
and through’the medium
of its peaked surface, lift the same for ad-
ditional movement of its bell crank lever.
And since the lost motion connection be-
tween each pair of levers 38—81:and 40—30,
leaves the first mentioned lever of each pair
free  for movement independently of the
other following retraction of the plugs by
the traveling device, the further movement 130

100

110

120

125



. 80

&

of levers 38 and 40 for disengagement of the
- contact carried thereby from their respec-

tive contacts will be unopposed save by thet

friction of the parts. - Also since the ring 3f.
when released will.accelgrate. very rapidly-
the peaked blocks of said ring will .effect -
quick actuation of the plugsiand hence quick
“a~tuation.of the movable contacts for disen- -
tacts, 1and 1"

gagzment'_from_ the stationary,.con
wit lus;

the Jevers. 38 and. 40 designed.as il
trated, a -slight movement thereof.b
lugs will effect . a relatively wide.brea
tween the contacts. . e E
With the circuit.arrangement. hereinafter
described, it is desirable upon opening of-

10
k-

R E 1 e

35

either limit swi'tch, to insure agamst.reclo,-_»._
nding reverse .operation of .-

sure thecreof,
the motor, whereas the actusting means
specified tends to release said switches. for
reclosure thereof; as soon as the ring rotates.
sufficiently to remove the blocks 23 and 24.
from beneath their respective plugs. :To in-
sure such desired result, the levers 38 and 40 ;
are respectively provided, with laterally:
jecting pins 38¢ and 40° (Figs. 2. and 4)°
while a latching pawl 71 (Figs. 1 and 4) for
said pins is. pivotally  mounted -upon a..
bracket 72 within'the casing and. biased. to,
latching position b
arrangement is such. that opening. of either
switch engages .its. respective pin .with; said.
pawl for retention of & e.actuated switch in
open position whereas the pawl.is so formed .
as to release
jected to the bias of its. return spring 39 or -
41, following withdrawal of the traveling
device from the.path.of its respective lever
by reverse operation of the driving. motor. ::
Referring to-Fig. 6, the same diagramn-
matically shows the motor. 4 as having an .
armature A and series field winding F and’.
further shows . schematically. ..the limit -
switches above described.and a drum . con-
troller 75 for completing the motor. circuit
through the limit switches and reversing the
flow of current through the motor armature.
Both limit switches are included in series
with the motor, one being. included in the.
motor connections for forward operation
and the other being included in the motor
connections for reverse -operation. More
specifiically with the drum controller in the
position illustrated circuit is traceable from -
the line L to and through contacts 76, 77:and
78 by conductor 79 through.armature A
from left to right by. conductor 80 to.and
through contacts 81, 82 and 83 by. conductor
84 through contacts 60, 64 and 61 of one
limit switch by conductor 85 to and through.
the motor field winding F:to line L. " On the.
other hand with the drum controller in its .
other position circuit is traceable from line
L to and through contacts 76, 86 and 81 by
conductor 80 tl%rough the motor armature
o6 from right to left by conductor 79 to and

20

v

26

36

k)

40

4b

50

80

f

ro-.:in a reverse.direction.i * -

a spring.-73... And the -

the retained switch when sub-:!

t

1,895,008

thi‘(;ugh contacts 78, 87 and 88 by conductors
89 to and through contacts 62, 65 and 63 of
the other :limit: switch and thence through
the motor field winding to line L’ as slready
«described.. ivrern 0 S

t. Thus theéione limit switch serves to inter-
+rupt the:motor circuit when the motor oper-
ates in-a>.given : direction while the other
.gerves:to: interrupt the motor circuit when
(the niotoroperdtes in a reverse direction and

70

15

.the :the imechanism 'described provides for a

;quick operation:of each -limit switch for
:quiick: interruption of the motor circuit sub-
.stantially simultaneously 'with the release of
the ring;3¢ for interruption of the driving
connection: : rAccordingly, rotation of the
-ring :8%.and reéstablishment of the driving -
connection by.-rotation of said ring as above

80

+described;’ will' be dependent  upon the mo-

-mentum’ oftheimotor reversal thereof, and
rias will be understood one or the other of the.
Jimitswitches'is always closed whereby the
.motor after being’ arrested' may be started

86

" i Further, it.will be observed that the limit
.mechanism-described: provides for resetting
.of the withdrawn plug and reclosure of the
opened switchrupon:a:relatively slight re-
-verse pperdtion ‘of the ' traveling device of
»said .mechanisl:}.Whe'reby the driven device 95
.may be reversed:at-any point within a wide ’_-
range 'between limits,- which" is frequently -
.quite desirable. ~ . -
" What I claim as new
by Lettets Patent is: - :
i-.d. In:combination, driving and driven
members, a driving connection therebetween
.including & part requiring restraint to ren- -
der the same effective, & restraining element
for said part and mechanical means subject- 105
ing said -elenient to positive actuation: by
one of said members under given conditions
“to thereby release said driven member from
said driving member. - o
2. In: combination, driving and driven 110
members, a driving connection therebetween
‘including a part requiring restraint to ren-
der the same effective, a restraining element
for said part and mechanical limit means to
actuate said element for release of said ii6
members, including a cam connected to and
positively operable by one of said members
and a positive actuating member for said
element ‘arranged in the path of said cam.

-8. In. combination, driving and driven 120
:members, a driving connection therebetween
including a part requiring restraint to ren-

‘der the.same-effective, a restraining element

for said part having a projecting operating
member connected thereto for positive oper- 126
ation thereof, a traveling device having a
rotatable cam to be alined thereby with said
operating member and then rotated there-
against for actuation of said element and
means providing for drive of said traveling 130

80

and desire to secure
o ) -~ 100

'



10.positive actuption thereof.
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device by said driven member;and,for rota.

tion. of said cam' but.subject;to. arvest foy
alinement, with said opersting.imembor,:, .
-4 In ' combination, driving, and -driven
members, a-driving gonpbetion, thevebetween
including a, part, requiring vestraint to,ren.
derr- the :same; effectiyesn srecipracuble; ele:
-ment operable .to. restimin' aind, relense said
part; a:leverionnected;tazsnid element for
.d' ution eof. "fd ;_ ;$pxu't
- and d;traveling. devige <onnected: tofand: op-
.erablo,by. jo,nggf;ﬁa id fmemibers. to nositively
-actuaty; spid.Jevers
+sedolIn foombiation;-.driying and dviven

15 members, a;driving connection therebetween
dncluding;k part vequiringfirestraint to:sen.

20

25

der-thessame effectiveyzrecirocubledlement

3

operable:to. restraiit andtrelenge said part, o

. -lever:connected to:said elémentiforspasitive

-actuation:thercof to.relense said partiind a
traveling device connected:to rand:foperable
. by one of suid members; snid:device . iving
a rotatable cam to’engage and: actuate;said
lever, said. ¢am’, being driven:!for;rotation
thereof -intermittently.
.. 6.-In combination, sacdrivingrmotor; u
driven member, a driving. connection: there-
between -including :a part: subject’ to..opera-
‘tion by-said motor dnd ‘restrainablel and: re-
leasable-to respectively render :said:-connec-
+ tion effective -and -ineffective -and a-switch
subject to operation by said part when:re:
-leased, to interrupt the powersupply to said

- motor,

40

4 In compination, .adriving - motor; a
'driven miember, a driving:connection-thore-
<between including a :part.subject: to’ opera-

tion by said-motor and: restrairabls.and re-

leasable to respectively. rentler .snidl-connec-
-tion . effective: -and iineffective;: restruining

. means for said part responsive to movenent

- .of said driven member

45

to:telease said . part
- at-a predetermined limit-of said member und
a switch subject: to .operation by said part
when released, to interrupt the power supply
to said motor... . .t eenios
8. In 'combination, a driving ‘motor, a
driven member, a.driving ‘connection: there-
between including a part subject to; opera-
‘tion by suid motor and restrainable:and re-
-leasable to' respectively render. said -connec-
tion-effective, and ineffective, o restraining

- element; for said-part. operable :to telease
.. the; same and -further-operable by said part

65

- 'said motor. ‘

L)

upon; movement. of the latter and a. switch
responsive. to such further operation of said
element to interrupt. ‘the -power supply :to

= 9-In combination, - driving motor; a
driven member, a driving connection there-

- -between including a"part subject to opera-

i1

tion by said motor and restrainable-and re-
leasable to respectively render said connec-
tion effective and ineffective, a restraining
element for said part operable to release the

G

same and-further.opezable by said part upon
mavement: of, the lutter following its release,
a:switch-responsiveto-such further opera-
tion-of-snid’element do terminate- the power
supply toisuidsmotor nid menns responsive
tp moyément of:snididriven member, towpyer-
ntoisaid element. iforimelense of said-part at
wgiven linitiof snid deiven members .. 1.
i 10s Iit.comlinatioi, - driving: motor, o,
drivencmenbor; i deiNing connedtion. there-
between: ;including a potatable: puirt subject
to operation by said motor:and: restrainable
andj, releusuble ; to respectivel y render said
connection:-effectiveand wineffective, o - re-
straingng: element forsaid part operable to
relegsecthe same, means; to.effect such ;operi-
Fian. of snid.eleninnt mti n: griven. Jimit: of said
dgiven memberysnid-pait: hax ingen canesur-
face for further-operating said element. upon
releasa:nnd rotation of snidi partand a-dimit
switch fforvgs’u’idjtlnétor,«;épem[)le by said part
througls the medium;of suid clement.. - + -
13:11.5In; combination, ri:driving-motor, . a
driven.member. 4 driving connection there.
between'.in¢luding.-a part subject to _opera-
tion: by said niotor;.4 restraining elément for
said. part; operuble-to, relense: the same and
further operable by said:: part:aponcanove-
ment:.of; the-Jatter; following  its; releass, o
limit switeh, for,.snid smotor, adapted. to, be
tripped byssaid-elemeat:ditt. only .upon full
movement, thevaof::.and :means :=fgr- effecting
operation of said element torelease.said part
at a'given,Jimit of said driven member, said
element-having u play;relative to said 1eans
to: permit . free- moveinenty'of the former by
Sui '~‘Purtr.‘:“ﬁ"' PRI TRRUOHEE O o e ey T
'1-12; - In-jeombination, 'a driving: amotor, i
driven Mémber, & driving connection there-
between :including & part:subject to -operu-
tion by gaid hotor, s restraining element, for
said - part operable to reledse the same -and
further.-operable’ by. said purtupon move-
ment of ‘the latter: following its: release, o
limit switch for said’ motorsconneeted  to
said eleinent-to be opened and closed therel y
but opéned-only upon full movement of said
element,; means biasing said element to a po-
sitiorx to. restrain sait‘i@p:xrt and- elose said
switch and means to effect operation of said
element. for relense of :said part at g given
limit' of suid driven member: und to relense
said element upon:a relatively small move-
ment of kaid member.away fronuits limit.
- 13, In combination;:a reversible driving
motor, a:driven member, u driving connec.
tion tixerebetwecn i'ncluding acpart subject
to.reverse opérations: by suid motor aceord-
ing to the diréction of ‘operntion-of the lat-
tery said part being restrainable and.relegs-
able: to resipectively rendér sa id_eonnection
:ffective -and -ineffective hnd - reverse  lhmit
switches for:said motorsubject to -apération
selectively by sunid part when released.

14. In combination, 4 reversible driving
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. and to release said

motor, & driven member, & driving connec-
tion therebetween including a part subject to
reverse operations by said motor according
to the direction of operation of the latter,
said part being restrainable and releasable
to render said connection effective and in-
effective, restraining elements for said part
operable selectively for release of the same
according to the direction of operation of
said motor, said part acting when so released
to further operate the selected element and
reverse limit switches for said motor oper-
able selectively by said elements when so
operated by said part.

15. In combination, a reversible driving
motor, a driven member, a driving connec-
tion therebetween including a part subject’
to reverse operations by said motor accord-
ing to the direction of operation of ‘the
latter, said part being restrainable and re-
Jeasable to render sald connection effective
and lineffective, . restraining elempnts for
said part operable selectively for release
of the same according to the direction of
operation of said motor, said part acting
when so released to further operate the
selected element and reverse limit switches
for said motor operable selectively by said
elements when so operated by said part and
means subjecting said elements to the afore-
said selective operation thereof at given
limits of said driven member. -

16, In combination, a reversible driving
member, a driven member, a driving con-
nection therebetween controllable for sub-
stantially instantaneous: release of said
driven member from -said motor; reverse
limit switches for said motor and means for
effecting such release of said driven member
at given limits thereof and also selective

operation of said limit switches without::

interference with reverse operation of said
motor and reverse drive of said member,
said means also providing for control of
said connection and limit switches whereby
the said motor and driven member may be
reversed between limits. :

17. In combination, & reversible driving
motor, a member to be driven thereby in
reverse directions, a driving connection
therebetween including a part restrainable
and releasable to respectively render said
connection effective and ineffective, means to
restrain said part for reverse operations of
said driven member between given limits
Eart at such limits, said
ling reversals of the
when between limits

means further ena
drive of said member.

..and reverse limit switches for said motor

0.

s,utoxlnati(;allﬁ and selectively controlled by
certain of the aforesaid elements for ter-

mination of the power supply to said motor, ’

- upon reléase of said part and for permit-

ting reversals of said motor between limits.
18. In combination,

a reversible driving

1,325,008

motor, a member to be driven thereby in
reverse directions, a driviig connection
therebetween including a part subject to re-
verse operations by said motor according to
the direction of operation of the latter, said
part bein restrainable and releasable to
respectively render said connection effective
and ineffective and a plurality of separately
operable restraining elements for said part.

19. In combination, a reversible driving
motor, a member to be driven thereby- in
reverse directions, a driving connection
therebetween including a part subject to
reverse operations by said motor according
to the direction of operation of the latter,
said part being restrainable and releasable
to respectively render said connection effec-
tive and ineffective,” a plurality of sepa-
rately operable restraining elements for said
part and means for effectin selective with-
drawal of said elements from restrainin
relation with said part at given limits o
said driven member.

20. In combination, a reversible driving
motor, a member to be driven thereby in
reverse directions, a driving connection
‘therebetween including a rotatable part sub-
ject to reverse operations by said motor and
restrainable and releasable to render said
connection effective and ineffective and a
plurality of separately operable restraining
elements for said part, said part having a
votary play relative to each of said ele-
ments.

21. In combination,
motor, a member to

a reversible driving
be driven thereby in
reverse -directions, a drivine connection
therebetween including a-rotatable part sub-
ject to reverse operations by said motor and
restrainable and releasable to remder satd
connection effective and ineffettive and 2
plurality of separately operable restraining
elements for said part, said part having a
rotary play relative to each of said-elements,
and being restrainable by said -elements
jointly in a rotary position from which 1t

1s movable in os:posite directions upon selec-

tive withdrawal of said elements:

99. In combination, a reversible driving
motor, 8 member to be driven thereby in
everse directions, a driving connection

erebetween including a rotary part sub-
ject to reverse operations by said motor,

- separately operable restraining elements. for
said rotary part, said part having a rotary
Elay relative to each and being restrainable
y the same jointly in & position from which
it is movable in opposite directions upon re-
lease by said elements selectively and means
for selectively operating said elements for
release of said part at given limits of said
driven member.
‘. 'In witness whereof, I have hereunto sub-

" geribed my name. ‘
PETER P. DEAN. .
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