“(No Model) - e 2 Sheéts-_—-—ShEGt 1,
PAWL AND RATCHET MECHANISM. _
- Patented Nov. 6, 1894,

No. 528,614,

:
\\\\\\'\\\\\\\\\\\\

DN,

L C
.
2
S |

7
KON
/’//>/// _

B

N

TR

772 7 W
Rt RN
N>

-
7= G
S =
_ i
293 S
D E
C
C’ - - = — — —_—
Halmesses, R Alton J.Shaw,

O  Traentor,

THE NOJIRIS PETERS CO., PHOTO-LITHO., WASHINGTON. O. C.

\




(No Model.) - ' o 2 Sheets——sheet,2; o

=  PAWL AND RATCHET MECHANISM. o _
- No. 528,614, - Patented Nov. 6, 1804,

" _..-"""L ~
i _ '
7 \ o | '5 |
L | e
o L L
| ;r" | _ ) \ |
' | I o e \ .
Pra
i

- | Alfond. Shaw
- 7~ - | ' - Twwerdor.

'é, ﬁ: M | : .
| T WASHINGTON, D. C. - -




IO

20

39

35

4.0

45

50

UNITED STATES

PATENT OFFICE.

ALTON J. SHAW, OF MUSKEGON, MICHIGAN, ASSIGNOR TO THE SHAW
- ELECTRIC CRANE COMPANY, OF SAME PLACE.

PAWL-AND-RATCHET MECHANISM.

SPECIFICATION forming part of Letters Patent No. 528,614, dated November 6, 1894.

Applicatio;l filed June 7, 1894,

Serial No, 518,843, (No model.

To all whom it may concerr: -

Be it known that I, ALTON J. SHAW, & citi-
zen of the United States, residing at Muske-
oon, in the county of Muskegon and State of

Michigan, have invented certain newand use- |

ful Improvements in Pawl-and-Ratchet Mech-
anism, of which the following is a specifica-
tion. -. | | o

My invention relates to locking pawls or
dogs for ratchets,and is designed for general
application, wherever such ratchets are used.

The object of the invention is to insure
prompt and certain engagement of the dog or
pawl with the teeth of the ratchet, to suppress
or lessen the noise common to such parts, and
to dispense, in certain situations; with coun-
terweights for the pawls or dogs.
- In the accompanying drawings I have rep-
resented my improved device as applied to an
automatic brake mechanism, such as is used
by me in connection with electric cranes and
hoisting machinery, wherein I find it of great
value.

Figure 1 is a sectional view, on the line-1—1
of Fig. 2. Fig. 2 is a top plan view of the

mechanism to which my invention relates,
showing it combined with the ratchet wheel

and brake drum of the automatic brake men-
tioned. Fig. 3 isasectional view of said brake
mechanism, and Figs. 4and 5, side elevations
of the pawl or dog 1n and out of engagement
with the ratchet wheel. “ :

Tt is to be understood that the automatic

'-brake here shown forms no part of the pres-
entinvention, and hence will not be described

further than is necessary to make clear the
action of the pawl- or dog-controller.

In the practical use and operation of pawls |

and ratchetsitiscustomary to employ springs
or weights tocause the movable pawls toenter

into engagement with the teeth; but these
cause a considerable amountof noise and more
orless wear. In the case of weighted pawls
it not unfrequently happens that rapid rota-
tion of the ratchet wheel, or quick movement
of the ratchet bar will cause the pawl to be
thrown so far back or outward that it will fall

and remain away from theratchet. Thisisan
element of danger, in that it is liable to per-

‘mit backward movement of the ratchet at a
time or under circumstances that would in-

1 volve serious consequences and even loss of
| life. o

I avoid the noise and wear, and insuare
prompt and certain engagement by the con-
struction here represented, and which I will

now explain.

i A indicates a ratchet wheel, secured to or

formed with a smooth concentric drum B at
one side. ' - ' '
In the drawings the drum B is represented
as an elongated hollow shell, but it may be
| merely a short eylindrical body, solid or hol-
low; as found expedient in any given case.
In Figs.1 and 3 the drum B is represented

shaft C, one section of which connects with
| the hoisting barrel or wheel, and the other
I with the motor, connection being made be-
i

tween the two by a spiral band D of metal,
.which is wrapped closely and tightly upon an

shaft,—expanded and made to bear forcibly
against the interior of the outer drum b,—or
permitted to assume an intermediate state
and position, according to the direction and
| speed of rotation of one or other part of

| shaft C. |
| - The brake proper constitutes no part of my
| invention and hence need not be further de-

seribed, it being understood, as above men-

| tioned, that any eylindrical drum-like body
1 attached to and rotatable with. the ratchet

wheel will answer the purposes of the present
invention. . . e L
Ratchet wheel A is mounted upon a shaft
C, which is carried in suitable bearings, and
may be either the two-part shaft here shown,
or a continuous shaft, or the ratchet wheel
may be formed with gudgeons or journals.
Fand Gindicate two pawlsor dogs, each car-
ried by a rockshaft H, supported in a suitable

| block I. PawlF havingits bodyand its weight

above its pivot and inclining toward the
ratchet wheel, tends to fall by gravity toward

| thewheel and to engage with the teeth thereof;

‘but the body of pawl G being below 1ts pivot,
acounterweight is provided, as shown in Figs.
1 and 2. Inall other respects the two pawls
are alike, and it is_entirely feasible to dis-
pense with the counterweight if desired.-

The number of pawls is immaterial, a sin-

55

6o

as being loose or free to turn upon a two-part

70

1 internal drum E carried by one section of the

75

30

Qo0

95

IGO



10

I5

528,614

gle one or a series being employed according | or elongate, tends to and usually does, slide

to the special eondltmne of any given case.
Each rockshaft H carries a tubular arm or
cylindrical shell J, the body of which is ra-
dial to the reckshaft or substantially so.
Within the shell J 18 arranged a piston or

plunger K, preferably made hollow as shown

in Fig. 1, and within the plunger K, or be-
tween its inner end and the inner end of shell
J 18 placed a spring L, which tendsconstantly

to press the plunger KK outward. Itis mani- |

fest thatthe movable member K may encirele

the relatively fixed member J without affect-

ing the action of the parts.
It is deemed advisable to slot the shell J,

and to provide plunger K with a stop pin or

screw a, to prevent the separation of said

- parts, but this is not essential because when
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the various parts are assembled these mem-
bers cannot separate.

- M indicates a block or shoe, pivotally se-
cured to the end of plunger or piston K, and

curved to conform to the circumference of
drum B upon which it bears at all times.

Theangular position or adjustment of shell
J upon its rockshaft H is such, relatively to
that of the pawl I or G, that when the pawl

has moved inward behind one of the ratchet |

teeth, the axial line b & Fig. 4 of the shell
and plunger is oblique to a straight line ¢ c,
connecting the center of the rockshaft and
the center of the gear wheel, and on the op-
posite side thereof from that on which the
pawl 1s located.
relation be such that even when the pawl
bears upon the crest of a tooth as shown in
.5 the axial line b b of the shell and plun-
ger shall remain slightly. out of line with and
on the same side of said line ¢ ¢ as before,
though this Is not essential, and the mech-
anism will operate even thouﬂ*h the axial line
of the plunger cross and pass sllfrhtly beyond
the said line ¢ ¢. The outward throw of the
pawls or dogs is limited by suitable stops, as
indicated in Figs. 1, 2, 4 and 5. The action
of the two pawls is p1ee1sely the same, and
may therefore be conveniently explamecl in
connection with the illustration of either one.
Figs.4and 5 represent the pawl F in its two
extl.eme positions, and the operation will be
explained with the aid of said figures. First
referring to Fig. 4, and assuming the tend-
ency of rotation of the wheel and drum to be
in the direction indicated by the arrow in said
figure,—the shoe M and pawl F to be at the
commencement of said rotation in the posi-
tions indicated in Fig. 5,~~the lines b, b, and
¢, ¢, being brought neally into eommdenee —
the spring will be compressed and will press
theshoe M in a nearly radial direction against
drum B, causing it to bind upon and move
with thedr um, aided in 8o doing by the gravity

 of the pawl I'. As the shoe thus moves with

the drum, the angle of divergence between
lines bbandcec becomes Wlder and after a |
short travel due to sueh fI’thlOIlEtl contact, the

It is desirable also that the |

theshoeuponthedrumand complete the rock-

ing of shaft Il necessary to carry pawl or dog
It to the base of the ratchet tooth, or to its
Innermost position. If now, the wheel and
drum rotate in a forward direction, as indi-
cated byarrowin Fig. 5,the ratchet tooth be-
neath the pawl moves said pawl gradually
outward nntil the shoe M reaches a position

{C
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where 1ts friction upon the drum is sufficient |

to cause it to bind upon and move with said
drum, until the pawlor dog is arrested by the
stop provlded for that puarpose. The adjust-
ment will preferably be such that the pawl
or dog shall just elear the teeth of the ratchet
when thus thrown out. Fuarther rotation of
the drum and ratchet will leave the parts in
the relation stated, and shown in Fig. 3, the
drum gliding beneath shoe M with but slight
and unimportant friction, owing to the com-
paratively light pressure of spring L and slow
motion. The parts are well lubricated in prac-

tice to prevent cutting or undue wear, but the

slight frietion of the parts under these con-
ditions is ample to insure the above described
action. o

It will be seen that when the pawls are dis-
engaged from the ratchet they remain disen-
caged until the direction of rotation is re-
versed, hence the continual hammering of
the pawls and the consequent noise and wear
incident to ordinary constructions, are
avoided. It will likewise be seen that the
pawl enters promptly and certainly into en-
gagement with the ratechet, the instant a re-
verse movement begins, and that owing to
the tendency of the spring to elongate, and
to the angular direction in which the shoeis
pressed at such time, the pawl is prevented
from rebounding or flying outward away from
the ratchet. This latter feature is one of great
importance in that it precludes accidental re-
lease or backward movement, so dangerous
in hoisting machinery generally but espe-
cially so when molten metalis being handled
in foundries and steel works.

It is obvious that the device 1e'a,pp11<,a,ble '
| to ratchet bars and sectors as well as wheels.

So too the form of spring used may be varied
and in other minor particulars the construc-
tion may be modified without departing from
my invention, though the construction and
arrangement illustrated are deemed best.
Having thus deseribed my invention, what

J elalm is—

1. In combination with a ratehet a smooth
circumferential bearing surface at one side
thereof, a pawl or dog adapted to engage with
the teeth of the ratchest, an extensible arm
connected with the pawl and provided with

an extending spring, and a shoe carried by

said arm and adapted to bear upon the smooth
bearing surface, substantially as and for the
purpose set forth.

9. In combination with ratchet wheel A and
i smooth drum or surface B concentric there-

spring I, by reason of its tendency to expand with, a dog or pa.wl 1) adapted to engage with
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the teeth of the ratchet wheel, a rockshaft H

carrying said pawl, a telescopic arm J, K, car-
ried by the rockshaft and provided with a
spring L and shoe M, the shoe being arranged
to bear upon the circumference of the drum
substantially as described.

3. In combination with a.ratchet and with

a smooth bearing surface beside and con-

LO

IS
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~ connected with the pawl and provided with

30

nected with said ratchet, a pivoted pawl or

dog adapted to engage with the teeth of the.

ratchet, an extensible arm connected with the
pawland provided with an extending spring,
and a shoe carried by said arm, the parts be-

ing so adjusted relatively to each other that

the axisof the extensible armshall be oblique

tothesurface upon which theshoe bears, when

the pawl or dog is in engagement with the
teeth of the ratchet. -
4. In combination with a ratchet provided

with a bearing surface at one side of its teeth, -
a pivoted pawl or dog adapted to engage with

the teeth of said ratchet,.an extensible arm

an extending spring, and a shoe carried by
said arm and arranged to rest upon said bear-
ing surface, the arm being adjusted relatively
to the pawl substantially as described, where-
by the axial line of the extensible arm shall
at all times occupy a position oblique to and

on the same side of a line extending perpen-

dicularly from the bearing surface to the piv-

otal center of said arm.
5. In combination with ratchet wheel A car-

rying smooth bearing surface B; rockshaft H;
pawl F and extensible arm J, K, carried by 35
said rockshaft; spring L for extending said
arm; and shoe M carried by said arm and ar-
ranged to bear upon surface B, the arm and -
pawl being relatively adjusted substantially
as set forth, whereby the axial lineb b of arm 4o
J, K, is caused to stand always on the oppo-
site side of line ¢ ¢, connecting the center of
wheel A and shaft I, from that on which the
pawl I stands. | |

6. In combination with a ratchet provided 45
with a smooth eylindrical bearing surface at
one side of its teeth movable with the ratchet,
a pivoted pawl or dog adapted to engage with
thé teeth of said ratchet, a spring arm con-
nected with said pawl and a shoe carried by so

said arm and arranged to rest on said bearing

surface; the arm being set or adjusted rela-

tively tosaid pawl,substantially as described,

so that the axial line of the spring arm shall
have an angle of oscillation greater-on the 535
side opposite the pawl than on the other, of a
line extending perpendicularly from the piv-
otal center of said arm, to said cylindrical
bearing surface. L ' ,_
In witness whereof I hereunto set my hand 6o

in the presence of two witnesses.

_% ALTON J. SHAYW.
Witnesses: -
-~ J. G. EMERY, Jr.,
T, C. AKIN.
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