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To all whom «t may concern:

Be it known that I, Ciarres W. Srmar,
q citizen of the United States, residing at
Muskegon, in the county of Muaheﬂ*on ‘md
State of \Ilchlo All, h.;mm made a certam 1ew
and usetul Inventmn i Automatic lelt-
Stop Mechanism, of which the following 1s
a specification. '

This invention relates to automatic limit

stop mechanism.
The object of the invention 1s to provide

an automatic limit stop mechanism which 1s
simple and efficient, which effects a quick
action of the stop at ‘the desired point in the
operation, and which avoids the danger of
hreakage or derangement in case ot accident.

()11101* objects of tl
more fully heremmafter.

The nwentmn consists substantially in the
construction, combination, location and ar-
rangement of parts, all as will be mote tully
helmmfter set forth, as shown 1in the ac-
companying drawings, and finally
out 1n the appended claims.

Yeferring to the accompanyimg dmwqu
and to the various views and reference signs
appearing thereon Ifigure 1 is a view m
front elevation of one " form of mechanism
adapted for controlling an electric circuit
.:1]1(1 embodyving the 1)1111(31})1@@ of my mven-

tion, the fr ont plate of the box or casing

cont. aining the mechanism being removed.
I'ig. 2 1s a view 1n section on the line 9 2, 2,
I'ig. 1, looking in the direction of the arrows.
T1=> % is o view Hlustrating the dumntan
idea of two adjacent members o arranged
as to move at relatively different angular ve-
locities, and having cooperating parts adapt-
el to on age cach other at the desired inter-
vils
parts. Iig. 4 shows in elevation another ar-
annement embodying the fundamental prin-
(,1ple of the invention, the side of the inclos-
e casing bemng omlttLd this form of appa-

ratus benw shown for use in connection with

electric awﬂch mechanism wherein the rela-

tive movement of the adjacent members
closes the cirenit through a contact block
carried by the case. I‘w 5 1s a view, partly

i section,
cobperating parts oper ated by the two adja-

cent members, themselves constitute contacts

to open and cloqe an electric circuat. Ifig. 6

1 o similar view of another modification

wherein the adjacent members embody the

“elementary features shown m Fig. 3 for ef-

Specification of Lettels Patent

1e 11‘11"01111011 will appear

‘“’)0111’[6&

to @ﬂ{,ct a 1eL1tn*(, movement of saicl

an electric circuit, opemtm
of an arra nﬂement wherein the

‘when Dbroug.

_ Patent 2 Ifeb. 28 1911
Sellal No 502, 721

factmo the relative movements to open or
close an electric circuit. Iig. 7 1s a

my invention to the operation of a valve.
Fl()
embraced within the spirit and scope of my
mvention whereby the relatively mov able
parts operate to close contacts upon each

other. Fig. 9 is a sectional view showing
another modified form of apparatus cm-

braced within the scope of my 1nvention,
and wherein an electric circuit is made or

broken through the movement of the rela-
tively moving parts.
showing another ﬂrranﬂemmt of fmﬂulfu Iy
moving " members with 111telm1ttemly {Jnoclﬂ—-

mng parts for accomplishing the purpose of
ny invention, where the moving members do
not bear the relation to each other of driv-

ing and drivin members. Ifio. 11 is a cir-
cmt chagram 111115&*3111}0 the manner of use

of an electrm switelh for m oi mechamsm em-

bodying my invention.
The same part is designated by the same
reference sign wherever it occurs,

In carrying out my invention I propose to
employ, in its fundamental characteristic,

adjacent members arranged to move at un-

equal angular velocities “and having associ-
ated {llel‘t"ﬁ\"“'lﬂl or carriecd thereby e,nﬂmnw _
parts, which, by reason of the diffevent an-

oular ve. 00111@% dt which the fm lacent mems-
bers move, come in contact or interfere with
each other'anly at certain Intervals which

may be predetermmed by the relative speeds

of movement of the adjacent members, the
cear ratio thereof, the relative sizes of said
111{,1’111)(.,15 or in any other suitable or con-

‘venient manner, and I propose to employ the.

contact or 1nterference of saud associated
parts to effect the desired safety limit, arrest

view
showing the application of the principles of

8 shows another modified mranoenwnt -

“Fig. 10 is a diagram

60

65

S0

90

95

or other operation sought to be : accomphshed .

This operation may bo the opening or clos-

ing of a valve, the opening or closing of a
SWchh or fmy other desired 11’1&1111311151{1011'

116@@85.«,11‘3 to secure the intended results. The
contact or 111&11@ ence of the parts referred
to may result 1n directly opening or closing
o a valve, or Um
like, or such contact or interference mfw 1ni-

100

105

tmte the oper 1t1011 of other and 111teunulmte B

connections, as, for instance, thwunh the
relative V]e]dlll” movement of said part%

with each Ot'lel and through which relative

'vlelé Ing nwvement the dealred BWItCh valve

ht 111t0 contact or 1nterference

110
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or other operation is effected. The essential | ably from the howsting or other mechanisn

characteristic in this regurd being that the
movement ot the adjacent members having
sald parts associated therewith is not inter-
rupted by the contact or interference of said
associated parts.

In the accompanying drawings I have
shown several different forms of embodi-
ments of the principles of my inventisyn, and
therefore in the broad scope of my invention
as cefined 1n the claims, I do not desire to be
limited or restricted to exact details of strue-

ture. Nor 1s my invention, as defined in the |

claing, to be limited or restricted in respect
to the use of my invention, as the same may
be employed in any relation where a safety
limit stop, or predetermined arrest of the
operation of a machine is required or de-
sired.

A structure embodying my invention,
while well adapted for other purposes, is
particularly suitable for use in connection
with the operation of hoisting cranes, lifting
mechanisms, and other similar machinery. In
the operation of such devices it is important
to provide means for preventing accident or
damage by reason of the overrunning of
the hoisting drum or other mechanism.

In the accomplishment of th¢ objects and
purposes of my invention, I provide a limit
stop mechanisim constructed and arranged to
be actuated by the hoisting machine at some
convenient point, and which limit stop is
adjusted so as to operate at the desired point
1 the hoisting operation to arrest the hoist-
ing motor. To this end I arrange the limit
stop 1n one form of embodiment of my in-
vention which I have selected to illustrate
the same, to open or close an electric circuit,
the opening or closing of which operates to
release a switch, which interrupts the hoist-
Ing or other motor circuit, or to apply the
brake, or to perform such other function in
the arrest of the mechanism as may be de-
sired. It is to be understood however, that
other specific embodiments of the broad idea
of my invention may be emploved with equal
facility.

I will now first deseribe my invention as
apphied to a limit contact for opening an
clectric circuit, it will, of course, be under-
stood that my invention as defined in the
claims 1s not to-be hmited or restricted in
this respect, as the same results may be at-
tained by the closing of the circuit, or by the
opening or closing of valves, or other de-
vices.

Referring to the drawing, and first, to the
arrangement shown in Figs. 1, and 2, refer-
ence sign 3, designates a box or casing in
which the limit stop mechanism is carried.
This casing is provided with a boss or hub 4,
in which is journaled a shert stub shaft 5.
adapted to receive rotary movement from

in connection with which the safety or limit
stop 1s employed, and in such relation and
gearing proportion with reference thereto as
that said shaft will make a definite number
of rotations while the hoisting motor or ap-
paratus i1s operating to a certain and corre-
sponding point of action. The driving con-
nection for rotating the stub shaft 5, may
be of any suitable or convenient construc-
tion. I have shown a simple arrangenient
wherein the end 6, of the hoisting shaft car-
ries a stud 7, in the end thereof and in cc-
centric relation with respect to its axis.
Tlis stud 1s arranged to operate within a
slotted crank 8, carried by the stub shaft 5,
so that the rotation of the drum imparts co-
mceldent rotation to the stub shaft. Mount-
et upon the stub shaft is a gear wheel 9, to
rotate therewith.  Also mounted upon the
stub shaft in the form of my invention
shown in Figs. 1 and 2, is a block 10, carry-
g a projecting finger 11. The block 10,
carrying the finger 11, is held on the stub
shaft by means of a collar 12, adapted to be
clanped against the block 10, by means of
the nut 15. DBy this construction the angu-
lar position of the block 10. or of the gear 9,
may be readily adjusted, and these parts,
when once adjusted, may be claumped se-
curely 1 their adjusted positions. Within
the case 3, 1s mounted a rocking or swinging
yoke 14, carrying a contact strip 15, at its
free end. Also carried by this recking or
swinging yoke is a stud 16, upon which is
mounted a gear wheel 17, and a block 18,
these parts being held together to rotate in
unison upon the stad 16. The gear 17, is
arranged to mtermesh with and be driven by
the gear 9, on the stub shaft 5. The block
18, carries a projecting finger 19, adapted to
cooperate with the finger 11, carried by
block 10. The yoke 14, which carries the
contact 19, and the stud 16, is yieldingly held
i position by spring 20, to normally main-
tain the gears 17 and 9. in mesh with cach
other and the finger 19, in position to be en-
gaged by the finger 11, when these fingers
are brought mto position to contact with
each other. The contact 13, carried by the
swinging yoke 14, cooperates with fixed con-
tacts 21, one of these contacts being con-
nected to be in circuit with the binding post
22, and the other with the binding post 23.
Normally, i this specific arrangement, the
contact 15, 18 held out of contacting rela-
tions with respect to contacts 21, though. as
above indicated, the arrangement may e
such as to be the reverse of this without de-
parture from the scope of my invention as
defined 1n the claims. One of the gears 9.
17, 1s provided with one more tooth than the
other gear.

In practice. the gear 9, is provided with

any suitable or convenient source, prefer- | the hunting tooth, and in assembling the
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appatratus
justed with respect to each other, as well as
withh respect to the operation of the hmsting
or other mechanismm to be stopped at a
definite lumit, that by reason of the hunting
tooth,
tact 01 WL
the mechanism to be automatically arrested
reaches the point where the arrest is to take
place. When this pomt in the operation
is reached, the fingers 11, 19, meet and con-
tact with each other, and the‘,r are of such
lenoth that 1n meeting and passine each
other the one must be forced away from the
other, and since the tooth 19, 1s mounted
upon the movable or swinging yoke, 1t 1s
obvious that by reason of the engagement of
the fingers 11, 19, as explained, the yvolke 14,
will h(ﬁ rocked or swung against the action
of spring 20, and 1n a direction for the con-
tact 13, to be brought into electrical con-
nection with the contact 21, thereby Ct)lﬁpl@t-
e the circeust thelehetwgen The closing

of this cireuit operates the switeh control-

ltng mechanism, as will be more fnlh? eX-
plained hereinafter , thereby resulting 1n the
mterruption of the ‘motor circuit, and Lience
the arrest of the motor. Tt is obvious that
the contacts 15, 21, may be respectively ar-
ranged 1 the main circuit which may ‘thus
he made or broken. DBy the hunting tooth
relation of the gears 9, l( the ﬁllf}(}la 11, 19,

are brought into enmmnﬂ relation with re-

spect to each other onlv at the proper point
according tﬁ the adjustment of the relation
of the gears and their associated blocks 10,
18, to eﬂw [he arrest of the hoisting mecha-
nism at the desired point in its operation.
If. however, for any reason, the fingers 11,
19, ave earried past each other after being
lnonﬂl into contactine or engaging reia-
tion, or
hoisting mechanism this should happen, or

nism should not be arrested. no dmn,.we 1e-
sults to the circuit breaker mechanism %mc
the fingers 11, 19, will continue to be carried
fumrnd or 1*’*?*’)]1’0{1. and hence there would
he no jamming or breaking of parts.

I'rom the foregomge deecrmtmn 1t will be
See1 tlm the hmdamenta] 1dea of my inven-
tien involves the emplovment of two mem-
bers moved at differing angular velocities
which, at pr edetermined pomts are made to
contact or interfere with each other, where-
by there is secured a relative mov ement of
narts awayv from each other, such relative
movement being utilized to accomplish the

“desired arrvest or safety control of the ma-

chinery in connection with which the safety
limit stop mechanism 1s employed. There-
fore, in the broad scope of my invention, 1t
is immaterial whether the interfering or
relatively movable members are gear teeth |
or separately mounted fingers. It is equally

the gears are so relalively ad- | inmmaterial whether
differing angular velocities are gear wheels
or

the ﬁngels 11, 19, will come 1m con-
| interfere with each other when

‘make or break of the cirem

if through tlie ()Y(flbpf:‘{-‘{“] of the

(}thm cause the hoisting mecha-

cgear

8

the parts which move at
inter me%bed the one with the other,
whether one 18 a driving and the other is a
driven part, or whether t they are both driv-
ing or driy 6.
bread scope of my invention, and as above
indicated, whether the 1{_,1.;11,1\?61}? movable

members operate to open, cloge or control
an electric circutt, or to effect the actuation

of a valve or other controtling means, or
whether one or another
or arrangement of contacts lo be opomieﬂ

form,

is employed..

As illustrative of the brr:md scope of my
invention I have shown v: ALIOUS forms, con-
structions and arrangements, 1n addition to
the form shown in Figs 1 and 2, and above
described. Thus, in Flﬁ 3, I have shown as

one form of embodiment of 1y 1nvention
oears 80, 31, intermeshing with each

two
other and constituting members “which mMOove
at different angular pemphel al speeds.

while gear 31, 1s provided with a spa

between two adjacent teet

!'_.} t_)

With this arrangement it will be seen that

at a u,lmuta point in the operation of the

oears, predetermined by the relative angu-
N

E d, istment of the two gears, the tooth
will engage 1m the space 33, ther ¢by caus-

_mﬂ a relalive movement apart ot the two

oears, and this relative movement apart se-

cures the desived arvest of the nmahmeuj
t, eperation of

the valve, or other desired action above
deseribed. | . -
In the arrangement shown m Ifig. 4 the

0eaTS 34_ and 87 mlr%pond to the gears 9
and 17, abos

Figs. Z and 2. In this case, however, the
'mtelfermﬁ finger or part 36, 1s 111‘10(1 by
‘the gear 34, while a rock lever 57, 18 plmted

upon an arm 88, carvied by the hub 89, of

33, One end of lever 37, 1s unnﬁeu
fo form the interference mm ﬁnﬁor 36. at
the predetermined point in the oper ration.
The other end of sa1d roelk lever 37, carries
a contact spring 40, w! hich C(}{}l)ﬂlttiea with a
contact block 41. comlec‘red to one terminal
42, said spl',m being electrically connected

1 amy conv enient manner to the other cir-

cuit terminal 43. A spring 44, may serve to
nohpﬂlhf retain *he lever 37 in position to
hold the contact 40 away from block 41.

constiruction

The

gear 380 1s pmwdtd with a tooth 32, some-
.‘Vh{lt longer ﬂnu the other teeth thfﬂ} (*01

ce deseribed with reference to

it 1s also 1mmaterial 1n the

79

50

a5

90

h which 1s not as
‘deep as the spaces between the other teeth.

100

105

110

115

120

- With the arrangement shown in Fig. 4,

craployed in place of the arrangement shown
in Figs. 1 and 2, the cnu cuit through the
limit t-t@p mechanism may be traced as fol-
lows,—referring to the diagram Ihe. 11,
hereinafter to be more tully deseribed, from
nositive (,ontfwt to wire @, wire n, terminal
éh;,} to 5131*1110 40, c'ontfu:'t 41 termrm] 49,

130



D

10

20

o0

40

45

60

4q-

wire s, solenceid L., wirve 2, wire / contacets

H, J, wire 2 to the ncmluu Wire 7. and neg-

ative contact.

In I1g. 5, T have shown the gears 45, 46,
as carrving nsulated sleeves 47, %8.. Iespec-
tively, upon which operate br ushes 49, 50,
constituting, in this instance the cireuit ter-
nmmlu The siceves 47, 48, respectively

carry civeuit centacts 51, 52, which at the
desived predetermined point in the o
tion are brought into contact with each
other, ther ebv (310511'1ﬁ the circuit between the
brushes 49, 50.

In Iie. (} L have shown the gear strue-
ture shown dementa]h in Fig. i,:,, as applied
to the _oper atmn of closing and Opening con-
tacts 95, 54, the gear 31, bemn carried by
SWINeIng Suppon 55. and *\wldmﬂ]y he]d

11) nwslunn relation with gear 30. by means |

of a spring 506.
In Fig. 7, I have an arraneement embody—
ine the ¢ 11 constructions of F1gs, 3 and 6,
N a )phed to the opelauon of a valve. In
this case the support 57, for gear 31, 1 pro-
vided with a hooked end 58, ari ...h]ULd to en-
aage and form a detent for a heok 59, to
form « support for a valve 60. When the
lroolt 59 15 disengaged by the relative move-
ment of the gears -;l 50, the one away from
the other, 1hcrebfv carrying the Locked end
DS oi L«uppmt
valve 1s free to move. This may be a move-
ment to open or to closed position as may
be desired.

in Fig. 8, I have shown an arrangement
similar to that shown ; i 110, 4, e&ccpi that
i this ecase the contact 60, 1s not carried bv
thic end of a lever 37, but 1s engaged by said
end when the lever is rocked ﬂll(}llﬂll the
imterference at 1its other end with, or en-
cagement Dby, the part 36, and thereby
forced 111t0 Lollmct with the contact 61.

In N, have shown another arrange
nent w hu em t e hub 62, of one of the gears
03. 64, has mounted theleo;u two sleeves or
rings 63. 66, insulated from each other and
from the hub, with brushes 67, 68, respec-
tively bearing thereon to constitute the cir-
cult temmmh One of these sleeves las
connected thereto ascontact spring, 69, which
15 adapted to be brought into contact with
the other QIL‘L\L 62 hv the relative endivise
movement of the part 71. due to the inter-
fer rence therewith of part 70.

in Fio. 100 1 h*we shown bot
T2, 73. as driven oears, each car;

) the oearS
'ying a fin-
. to form the interference

(Z, (o,
oer or part T4,
or centact.

It 15 obviens that many other specific ar-
rangements and embodiments mav be PIO-
vided which will equally well fall swithin
the spirit and scope of myv invention.

In Tig. 11, I have shown a circuit dia-
e1ram almlmement of the apparatus. suit-
able for use in connection with the cireuit

, AwWay from detent 54, the

Hera- |

e ———— et —— — e ——my e b . ¢ e —

; m

- stop mechanisi 1s by ()hf;n?
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CO utm'llinﬂ' mechanisms  above  described.
Lhe box 3, contans the limit stop mecha-
nism, and into this box the cirenit 18 led
ihmunh the terminals 22, 23. In this dia-
oram, A designates the motor, B, the main
control lever, (J D, L, and F, contact s(r1ps
controlled b y the lever B; G, a switch lever
controlhing the mam circuit between the
points H. and J. XK, is a latch for holding
the switch lever G, in position to cloze the
c,u(_,ul’r between the points J, and H, L, is «
sotenold for controlling the latch IX. The
positive supply civeuit wire a, 1s connected
to contact strip F, thence, through the
oridging contact SU. to contact IE, thencu
lhmuﬂh wire b, the armature of motor A,
wire ¢, to contact D, bridging contuact 86, to
centacts C, the wire ¢, the field coil M, of
the motor A, wive £, to the point ¢, thence
continuime to contact i1, through amf(h (r,
o contact J, when said Cwiteh is elose cl,
which 1s the po~51t1011 thereof as shown, and
thence ’[hl(}ll"*h wire /4., o the return or
negative wire 7.
cireuit 1s 1 parallel to the motor cirenit and
may be traced as follows —-»hom the posi-
tive contact to wire («, wire 7., terminal 22,
through the limit 31()1) 1110(*11;11115111 to ter-
minal 28, through wire i, solenoid 1., wire
I, to point g g, and thence on through con-
tncts 11 and J, wire /, wire 7, to the negative
contact. Under normal conditions  this
branch parallel cirenit through the limit
but when 1t is
closed within the box 3. through the opera-
tion of the mechanisin B above cescribed.
the cireuit of solenoid L is completed there-
releasing the lock K, and causing the
main cireuit to be broken between the con-
tacts H, J. Under normal conditions, when
ne current is flows ing through the bmnd*
circuit referred to, the Jatch I\ oceuples a
position to retain switch lever (,r In position
te close the circenit between the pmmq H, J.
The lateh I$, 1s connected to the core oi the
solenold L, so that when the civeuit of said
solenoid 1s completed, the Iatch K, is moved
to release the switch lever G, thereby per-
mitting said switeh lever, thlounh the ac-
tion of a retracting spring 12, or otherwise,
as may be conv eumnl to break the cireuit

;' betwveu the peints H. J.

—_EEEL— A - m e ————e s —— e yrREET— T T A1 "% T

—

From the foregoing description 1t will
be seen that the Linit stop 111@(:114111-3111 CO-
operates with the switch in such manner that
when the limit stop operates, 1t controls the
operation of the switch to automatically
operate the latter, or permit it to be operated,
to open the motor circuit and arrest the
motor.

While I have shown one arrangement of
circuit connections for effecting the co-
operative action of the circuit breaker and
the switch, 1t 1s obvious that other arrange-
ments and relations of circuit connections

The other branch of the .

et |
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may be employed for accomplishing the
same results without departure trom the
scope of
claims, the essential feature being that the
motor 1s confrolled by the ‘mtomatle limat

«top mechanism, said limit stop mechanism
I X

beig controlled autom atically by the action
or operation of the mechanism driven from
or by the motor.

It will be observed that 1 employ vela-

tively movable engaging devices, adapted
to be moved 1*e1atwely to each other by
beine brought into interfering or engaging
relation with respect to each othel but that
this relation is established only at the de-
sired point in the operation of the apparatus
which the limit stop mechanism 1s designed
to control, where the relative movement of

Y

sa1d ’ynics ffects the arrest of such opera-
fion, while at the same time, injury to the
mechanism, by reason of the continued-

operation of the apparatus, 15 avolded.

It will be seen from the foregoing descrip-
tion that I provide a construction and ar-
rangement which permits of exact adjust-
ment of the point at which the operation
of the hoisting mechanism or other ap-
p.:nfttuf: 15 to be arrested, while at the same
time the construction is such that the limit
stop permits long distances of travel, fo
which the apparatus may be adjusted, or
high speeds of operation of such apparatus,
and gives a quick action when the Catoppmﬂ
point of operation is reached. . |

Having now set forth the object and
nature of my invention, and a construction
embodyving the principles  thereof,
having explained such construction, its
purpose, function and mode of operation,

what I claim as new and useful and of my

own Invention, and desire to secure by

Luttus Patent 1s:
1. A cafety or limit stop mechanism, in-
clucing members mounted to move at un-

equal .;mgalm' speeds and having associated

therewith relatively interfering parts, one
of said parts being movably mounted
whereby at pr edetermined points said parts
engage each other to effect a relative move-

mmt thereof.

A safety or limit stop mechanism in-

dndmﬂ members mounted to rotate with
veference to each other, and having asso-
ciated therewith interfering parts mounted
to move the one away from the other when
thev interfere.

A safety or limit stop mechanism in-
cl udmﬂ members mounted for relative rota-
tive movement, and having interfering
parts associated therewith, one of said parvts
mounted to move away from the oihm when
thev intertere. |

{. Tn a safety or limit stop mechanisin:

two adjacent members mounted to rotate at

1 carried by each of said members
parts mounted for movement aw

my invention as defined in the | other when said parts abut, ..md contacts

_‘Jus bLlHﬂ mounted

and

contact finger,

, 01L&
v trom the

controlled by such movement.

5. In a limit stop mechanism, the com-
bination with separable contacts, ot periodi-

cally interfering, relatively movable mem-

bers, one of said members being driven from
the apparatus to be controlled by said stop
mechanism, said relatively movable mem-
for relative adjustment.

6. A limit stop mechanism including ro-
tating members carrying parts arranged to
be brought mto engaging relation with re-
spect to each other at predetermined points,
ne of said members being mounted for

wﬂuulm of such engagement.

A DIt stop mechanism iﬂcluding

5.{3.:11_5 umuﬂted for movement toward and

from each other, means for driving one of
said gears, and means operated by the rota-

tion of said gears for moving the same to-
ward and from each other. -
S. A Immt stop mechanism 1ncluding

oears, means for driving one of said gears,

.
>

of said

70

75

80

‘movement away from the other 1111(:1@1 the -

90

and engaging fingers C‘ll‘rled by said gears, |

one ot S‘lld 0eATS bt_mo mounted for move-
ment Lowwd and hem the other, the en-
oagement of said fingers effecting Such 1"e] Q-
tn*e movement of the oears.

9. A lmt stop 1@(311‘1,1118111
mtelmeshme oears mounted for movement
foward and from each other, one of said
oears having a hunting tooth, and parts con-
noeted to said oears fm engagement with
each other, and operating

sald gears away from each other.

10. Tn a limit stop mechanism the com-

bination with separable contacts, of a mov-
able member carrying one ot said contacts
and an engaging
sald movable member for movement thereon,
a member having a cobperating enﬂaﬂmﬂ
part, whereby, when sald engaging pfu"ts are
blouoht 111t0 contact with each other said

'mmﬂlbk member 1s operated to 1elat1ve1y
move said contacts.

- 11. A hmit stop mechanism mcludmrf a
movable member, a gear mounted to rotate
upon said movable munber and carrying an

mncluding |

part mounted upon the

90

100

“when br ought
into enganemeﬂt with each other to move

105

110

115

engaging ﬁnoer, and a dmwng gefu‘ carry--

Ing a coopemtmﬁ engaging finger.

12. A limit stop mechanism mdudmg_

a movable member, a gear mounted to rotate
upon said movable member and carrymmg a
a driving gear carrying a co-
operating driving ﬁngur,' “and means io_r rel-
atively adjusting said engaging fingers.

13. A lIimit stop mechanism including a

yielding member, a gear carried thereby and
nrovided sith A engaging finger, a second

wear having a C(}()pEI‘&tIHO engaging finger,

unequal angular ‘vel()utleaj an abutting part | one of said gears having a l’mntmg tooth

_120_

125

130



10

R

It

S

085,221

14. A Immit stop mechanism mcludmﬂ a !l o Jemtmtr the same, 111L1udllw rotative arts,
|

voke, a stud carried by said voke, a gearn
mounted upon said stud to revolve thereon
and having an associated engaging finger,
and a dllTlllﬂ gear meshing with said first
mentioned gear, said driving gear having a
codperating engaging finger, and means for
vieldingly 111.;11}11[11111110 said gears 1n mesh
with each other.

15, In a hmit stop mechanism, »
chaft and means for driving same, a
mounted thereon, and havulg
therewith an engaging finger,
member carryving a stud, a codperating gear
mounted thereon and meshing witl, and
driven by said driving gear, and an engug-
ing finger associated Wwith said COO]_JeFﬂtiD“
ﬂ'e T, and ccoperating with the engaging
hlwel of the driving gear.

16. A limit stop mechanism including n-
termeshed gears mounted for m ovement to-
ward and away from each other, means for
driving one of said gears, and means respec-
tively connected to said f're s, and adapted
to engage with each othe1 to move saic
oears away from each other.

17. In a Iimit stop mechanism, the combi-
nation with separable contacts, of means for

drive
oeqY

M mna a  rm——— ——————

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of 2

s AR s e

by (;nght mto eng wement with each othe

W hen
to

carryving engaging fingers ddapted

~separate said 1‘0‘[:1t111g parts,

3 (]11\(* ql ot
asgociated
a movable !

— e B —— — —— — — — i b Emmmm— oy =

1S, In a It stop mechanism, a casing,
separable contacts mounted therein, a rock-
ing part carrying one of said contacts, a
stid” carried by said rocking part, a geav
mounted upon said stud to rotate thelwn
a engaging finger assoclated with said gear,
e\tt,ndm” into said casing, a
cear mounted thereon and having a codper-
tinge engaging finger asso(,mtlnfr therewith,
the engagement of said ﬁnﬂ‘em with each

3

Co
o

40

other ()pL‘ldtIllU to separate said gears, means .

for mmm ely adjusting one of said e 1gag-
ing fingers, and Ineans for vieldingly main-
i[umn:z said gears in mesh with each other.
in wstmlony whereof I have hereunto set
my hand i the presence of the subscribing

iuunew% on this 4th day of June. A. D

—_————.

19049,

CHARLES W, SPEAR.
Witness
| T. Q. AMN
W. B. L_th*

12, J. KNIPERS.

avents,

Washington, D, C.




	Drawings
	Front Page
	Specification
	Claims

