"PATENTED AUG. 30, 1904.

~_W. D. CUSTEAD,
VARIABLE SPEED MECHANISM.

No. 768,736.

APPLICATION TILED JAN. 15, 1904.

2 SHEETS—SHEET 1.

" NO MODEL.

o 1. L71VEFITG7
P LllZce77t Ml CreSTececy




No. 768,736, -  PATENTED AUG. 30, 1904
W. D. CUSTEAD., -
VARIABLE SPEED MECHANISM.

APPLICATION FILED JAN. 15, 1904. _
N0 MODEL. - - 2 SHEETS—SHEET 2.

TR

47[:'156/ (-7 A

R
__ )\
~N
QR

IC65 N
6/ 5
69
wj "j:?_h i I = M}

G | ' 58
s8/M°0 W 52

- G
Hy-FEI= =

S i E N
6217 [
|

R
it

L ]
!

w
i
iﬂ:

! it
L1ER N

s iy whes aan i ——-—-—-—-—-——J
ol

EERRREY

I
LJliJJALLLl

--\—-—-_-t-il-—-——_-.-—
{
]
|
\1 L
I-

)

S VY

52

r----u-—r—l—--h-.
§ ]

7&7277267556 .:I | . N . . __[j?,?/gﬁ ZL{??”'
J)22§%24 - _ - - Hilleain U Custaea
| /W - ByrwAimricy




10

I5

20

30

I
() |

40

No, 768,736.

INITED STATES

Patented August 30, 1904.

PATENT OFFICE.

WILLIAM D. CUSTEAD, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALF
- TO EDWARD MANRARA, OF \TEW YORK, N. Y.

VAHIABLE-SF’EED VMIECHANISM.

SPECIFICATION forming part of Letters Patent _Nd. 768,736, dated August 30, 1904,

Application filed January 15, 1904, Serial No, 189,098, (No model,)

To all whom it may concern:

Be 1t known that I, WirLiau D (JUSTEAD a,
citizen of the United States, r esmhno" in Man-
hattan borough, New York mty in the county
of New Yorh and State of New York, have in-
vented certain new and useful Improvements
1n Variable-Speed Mechanisms, ot which the
following is a specification.

This improvement relates to variable-speed

mechanism, and more particularly to that

class of such mechanisms in which the speed
may not only be varied in one direction, but
reversed and varied in the other direction.

One object of my improvement is to fur-
nish a simple and reliable mechanism for
transtorming continuous uniform rotary mo-
tion 1n one dlreetwn into continuous uniform
rotary motion in either direction and at speeds
varyling from nothing to full speed.

A turther object of my iImprovement is to
furnish a hand-controlled mechanism of the
class specified, particularly adapted for the
government of power in automobiles.

This mechanism comprises in a general way
means—such, for instance, as cr a,nL mechan-

1Ism—7for converting rotary motion into r ecip-

rocating motion, connected to means—such,
for instance, as crank-and-link 1nechm1sm—-~

for varying the amount of such reciprocating
motion, ‘lSSOClELted with means—such, for in-
stance, as ratchet- md—revermble-pawl mech-
anism—for converting reciprocating motion
Into rotary motion in elther chreotlon

In the drawings accompanymﬁ' ancd form-
ing part of my specification, Figure 1is a side
elevation, partly in sectlon of a mechanmm
1l lustr atmo my 1mpr0vement Fig. 2 1s
plan view of the same with the hand- levers
ancl some of their connecting parts omitted.
Fig. 3 1s a view, Subst‘mtmlly 1n section and
on an enlar oed scale, of a portion of the
ratchet-and- pawl mechanism, the section be-
ing taken on line ¢ « of Fig. 1 and looking in
the dir ection indicated by the ATTOW. FIU’ 4
1s a side elevation, partly in section and on a
still more enlarged scale, of a portion of the
ratchet-and-pawlmechanism. Fig. 5isafront

elevatwn with some of the parts dotted, cor-
r espondmﬂ“ with Fig. 4. Fig.6isan enlarﬂed
plan view of one of the links. Fig. 7 1s an

enlarged view in perspective of a shdmo* block
for such a link, as shown in Fig. 6.
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Similar character& of reference refer to simi-

lar parts in all the figures of the drawings.
A shaft 1is rotated at substantlally uni-

55

form speed in either direction from a suitable

source of power. . (Notshown.) Power is con-
veyed from said shaft by any suitable means,
berein illustrated as chain- and—-Sprocket mech-
anism. Thismechanism comprisessprocket?2,
fast onshatt 1,sprocket 3, fast on shaft 4, power
being tr ansmitted from sprocket 1 to sprocket

6::;.

3 by meansof chain 10., Said shaft4ismount- .

ed for rotation in suitable bearings 1n side
frames, indicated in a general way by’? and 8.

Two crank-arms 5 ‘md 6, oppositely disposed
to and exterior of sald Sldeframes, are mount-

ed, preferably quartering to each other, upon

shatt 4 for rotation th erew1th KFrom smta,ble
bearings 9, secured to frames 7 and 8, depend
slotted links 11 and 12. Said links are pro-
vided with trunnions 138 and 14, respectwely,
and are adapted to oscillate thereon i in bear-
inos 9.
vided with ears 15 and 16, respectively, which,
by means of connectmcr-rods 17 and 18, are
connected to cranks 5 and 6, respectwely
Adapted to slide 1n a tonwued oroove 21 of
link 11 is a tongued pivot- “block 19, provided
with a stem, as 23, on which stem is mounted
one end of a connectmo‘—hnk 25. From stem
23 or at some part of connectmﬁ'-hnk 25-—as,
for instance, ear 35—depends “another COn-
necting-link 37 similar to link 25. To the
right- hand ends of connecting-links 25 and 37
are pivoted pawls 39 and 4:1 respectively,

‘which pawls are supported for oscillation on

studs 43 and 45, respectively. From an ear

27 on link 25 and acljacent to bearing for stem .

23 connectlon 1s made through couphncﬂ 31 to
arm 33, fixed on shaft 30. Also fixed on shaft

30 1s a lever as 29, provided with g suitable
latching device consisting, as illustrated, in
a notched segment and means for engaging

The lower ends of said links are pro-
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therewith. Link 12 is provided with a slid-
ne pivot - block 20, on which is pivotally
mounted a connecting-link 26, ])Iovuled with
an ecar 28. datd ear 1s connected by means
of link 32, with arm 34, fixed upon shaft 30.
Also pivotally connected to link 26 is link 38,
and at the right-hand end of said links are
pivoted pawls, which pawls are supported for
oscillation on studs 44 and 46, respectively,
all similar, respectively, to the bloek 19, con-
necting-link 25, &e., as to link 11, already de-
Jael hed more iul]v

By means of the sprocket mechanism shaft
4 is rotated, and by means of eranks 5 and 6
and connecting-rods 17 and 18 oscillatory mo-
tion is transmitted to links 11 and 12, respec-
tively. By means of lever 29, shaft 30, arms
33 and 34, couplings 31 and : Ed, slicdes 19 and
20, 1e5pectwely,, may be moved up and down
in their respective slots 1n links 21 and 22,
thereby enabling said links to communicate
to the two sets of oppositely-disposed con-
necting-links 25 and 37 and 26 and 38, respec-
tively, a greater or less length of stroke, ac-
cording as whether the slides 19 and 20 are
moved downward or upward.

The principles of the mechanism thus far
herein set forth are well known and, ex-
cept for their specific construction, old in the
art, there being, however, novelty in theilr
arrangement, and my improvement resides
more particularly in those parts more fully
hereinafter set forth. Those parts of the
mechanism about to be described are substan-
tially in daplicate, heing disposed right and
left and external of the frames 7 and 8. The
description of theleft-hand mechanism (shown
nearest the eye in Iig. 1) will therefore suft-
fice for a clear understanding of both.

Referring more pfu’*tmL larly for clearness
of illustration to Iigs. 3, 4, and 5, studs 43
and 45, on whieh p&wls 39 and 41 are mounted
for oscillation. are fixed in the outer and free
ends of arms 47 and 48, respectively, which
arms in thelr turn are supported for oscilla-
tion on the hub of ratchet 50. - Said ratchet
50 and the oppositely-disposed ratchet 51 are
securcd to shatt 49 for revolution therewith.
A cam-disk 52 is mounted for oscillation on
shaft 49, and one of 1ts functions i1s to retain
arms 47 and 48 1n place on said shaft, and it
in turn 1s held 1n place by nut 53.

Ratchet 50 1s provided on its periphery
with teeth, as 54, preferably symmetrical 1n
profile, so that 1t may be operated with equal
facility in either direction. Pawls 39 and 41

are counterparts of each other, and a deserip-

Said

tion of pawl 39 will answer for both.

“pawl 1s double-acting, being trunnioned at 43

and provided with teeth 55 and 56, oppositely
disposed, respectively, to said trunnion. Said
pawl is operable to move ratchet 50 in either
direction by means of connecting - link 25.

768,736

The direction of such movement of ratchet 50
is coverned by means of cam 52 and its con-
necting mechanism. Said cam 1s provided
with two oppositely-disposed and oppositely-
effective cam-slots 57 and 58. Slot 57 per-
tains to pawl 39 and consists in three portions,
the two end portions 57" and 57" of which are
concentric to shaft 49, but at different radial
distances therefrom. Sald end 1}01L1<ms are
connected by a third portion 57¢ which 1s
substantially ogee in shape.

At59.nearthe right-hand end of pawl 39, 1sa
stud or pivot74, which is limited in movement
by slot 60 in slide 61.  Said slide 1s provided
with a pin 62 forengagement with slot 57 of cam
53 and with a guide-stem 63 for engagement
with socket 64 in a portion of the hub 65 of arm
47. Guide-stem 63 1s furnished with a cross-
pin 66 for engagement with slot 67 1n hub 65.
Said cross-pin tends to retain slide 61 always
in one plane. Pawl41l isprovided with simi-
lar governing mechanism to that just de-
seribed in connection with pawl 39. Cam-
disk 52 1is shiftable into either of two working
positions by means of a suitable lever mechan-
ism. comprising connecting-link 68, arm 69,
rock-shaft 70, arm 71, link 72, and hand-lever
73. Ratchet 51 1s provided with an operating
mechanism the counterpart of that above de-
seribed in connection with ratchet 50 and 1s
ooverned by the same hand-lever 73 through
Tink 79. arm 71, and rock-shaft 70.

While ratchets 50 and 51 and thelr im-
pelling-pawls are illustrated as having teeth
for engagement with each other, respec ively,
such teeth are not a requisite ot my Improve-
ment, but may be omitted and the pawls made
in the form of toggles or clutches to 1mpinge
the periphery of the ratchets or grip suitable
flanges formed thereon. |

The operation of my improvement, which
I will trace through the action of onc pawl
only, as such description will answer for all, 1s
as follows: Shatt 1 being rotated in, for in-
stance, a clockwise direction, motion 1s impart-
ed through chain 10 to sprocket 3, shaft 4, and
cranks 5 and 6 in the same direction.  Through
gaid cranks and links 17 and 18 oscillatory no-
tion is imparted to links 11 and 12.  As illus-
trated in Fig. 1 of thedrawings, lever 29 is 1n
its extreme forward position, thereby retain-
ing, through the connecting parts, block 191n
its upper position, with 1ts p1vot 23 directly in
line and concentric with trunnion 13, on which
link 11 oscillates. Thereforenomotioniscoms-
municated to links 25 and 37 by the oscilla-
tion of link 11.  If now, however, lever 29 be
thrown backward, (in the direction of the ar-
row,) block 19 will be forced downwardly in
slot 21 of link 11 and vibratory motion com-
municated therethrough to connecting-links
25 and 87. Said motion will increase 1n
amount according to the distance block 19 1is
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moved downward in link 11.
motion 1s thereby communicated to pawl 39.
As illustrated in Fig. 1, part 57 of cam-slot
57 1s at a greater distance from the center of
shaft 49 than part 57" of said slot, and pin 62
ot slide 61 is engaged with said part57*, there-
by affording pin 74 such freedom of upward
movement 1n slot 60 of said slide 61 as to per-
mit the engagement of teeth 55 of the pawl,
Iig. 4, with the teeth of the ratchet during
the forward movement of connecting-link 25,
and during the rearward or return movement
of said link by means of the bottom of slot
60 1n slide 61, so limiting the downward
movement of pin 74 as to prevent the engage-
ment ot teeth 56 of the pawl with the teeth of
the ratchet and yet ailowing sufficient move-
ment of said pawl to enable teeth 55 thereot
on said backward stroke to lift free of the
teeth of the ratchet. Theratchet 50 will there-
fore be moved in a forward or anticlockwise
direction. | |

The instants of heaviest duty for pawls 39
anc 41 are at the commencements of their re-
spective working strokes, and with the vari-
ous parts of the mechanism coacting, as just
cdescribed, link 11 at the commencement of its
rearward stroke, which is synchronouns with
the commencement of the working stroke of
pawl 41, is at substantially right angles to
connecting-link 37, which is the position of
maximum efficiency. Also link 12 at the
commencement of 1ts torward stroke. which
1s synchronous with the commencement of
the working stroke of pawl 39, is at substan-
tially rightangles to connecting-linlk 25, which
18 the position of maximum efliciency. Also
when said links 11 and 192 are at right angles
to their respective connecting-links 25 and 87,
respectively, the tendency of blocks 19 and
20 to ""dodge”—that is, to be forced up or
cdown in their respective slots 21 and 99—is
minimized.
my improvement I have a maximum of power
at command at the instant of maximuam duty:.
It now hand-lever 73 be moved rearwardly in
the direction of itsarrow-—its proper stroke—
cam-diskk 53 will be rotated in an anticlock-
57" of cam-slot 57
brought into position for engagement with
pin 62 1n slide 61.  Slide 61 will thereby be
drawn inwardly toward the center of shaft 49
a suflicient distance to cause slot 60 to so limit
the upward movement of pin 74 of pawl 50 as
to prevent teeth 55 of said pawl from engage-
ment on the forward stroke of the pawl with
the teeth of the ratchet and on the rearward

or return stroke of sald pawl will allow suffi-
cient downward movement of pin 74 as to en-

able teeth 56 of the pawl to engage the teeth
of the ratchet. If then the several parts
are caused to coact within the limitation set
torth, ratchet 50 will be rotated in a clock-

An oscillatory

It will therefore be seen thatin

wise direction. Pawl 41 is governed in the
same manner as that just desceribed in connec-
tion with pawl 39, but is caused to act in an
opposite direction, so that said pawls alter-
nate 1n their coaction with ratchet 50, 1mpel-
ling the opposite sides thereof in opposite di-
rections, thereby causing said ratchet to re-
volve in one direction. By setting cranks 5

and 6 quartering, as shown, the right and left

hand mechanisms supplement one another,
and thereby communicate a constant rotary
motion in either direction desired to shatt 49.
By means of any suitable mechanism-—as, for
instance, a chain-and-sprocket mechanism—
as 1illustrated, uniform rotary motion in
etther direction may be imparted to any suit-

able shaft or device—as, for instance, the driv- .

ing-axle of an automobile.

I claim— |

1. Two oppositely-disposed cranks set sub-
stantially quartering to each other and suit-
ably mounted for rotation; two links mount-
ed foroscillation; connecting-rods connecting

the cranksand links respectively; pivot-blocks

acdapted to be moved lengthwise of said links
and means for such movement: two ratchets,

fixed to a revoluble shaft: four reversible-act-

ing pawls, mounted for oscillation and adapt-

ed for engagement in.pairs with each of the

ratchets respectively: four connecting-links,
operatively connecting each pivot-block with
each two-of the pawls respectively: means
consisting of cam disks and slides to cause the
pawls to engage their respective ratchets to
impel said ratchets in one direction, and means
to shift the cam-disks to cause the pawls to
engage their respective ratchets to impel said
ratchets in the other direction.

2. A reversible ratchet mechanism compris-
ing a ratchet, a reversible-acting pawl mount-
ed for oscillation both about a self-contained
ax1s and about the axis of the ratchet, and

either direction; means consisting of a cam-
disk, a slide adapted to engage therewith, said
slide operatively connected to- said pawl and
adapted to restrain one end of said pawl from
engagement with the ratchet and yet permit
the other end of the pawl to engage with the
ratchet, means to shift the cam-disk to cause
the slide to reverse the action of the pawl and
means to drive the pawl alternately in oppo-
site directions. | |

3. The combination of a link mounted for
oscillation adjacent to one end thereof, means
to oscillate the link, a sliding pivot-block
aclapted to be moved lenothwise in said link,
ancd means for such movement, a ratchet
mounted for revolution, two reversible-acting
pawls each mounted for oscillation, both about
a self-contained axis and about the axis of the
ratchet and adapted to engage the ratchet and
mmpel it in either direction: two connecting-
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links operatively connecting the pivot-block
with two pawls respectively; means for gov-
erning the direction of the coaction of the
pawls and ratchet, said parts so arranged that
when at the commencement of the oscillation
of the link in one direction said link will be
substantially at rightangles to one of the con-
necting-links and at the commencement of 1ts

oscillation in the other direction substantially

at right angles to the other connecting-tink. 10
Signed at Nos. 9 to 15 Murray street, New

York, N. Y., this 14th day of January, 1904.

WILLIAM D. CUSTICAD.

Withesses: |

KFrep. J. DoOLE,

JouxN (). DEIFERT.
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