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To all whom Tt may concern.

Be it known that I, RiCHARD C. LAMBERT,
of Holbrook, in the county of Norfolk and
State of Massachusetts, haveinvented certain
new and useful Improvements in Mechanical

Movements, of which the following, taken in

connection with the accompanying drawings,
18 & specification.

My invention relates toa mechanical move-
ment, is designed to increase the power trans-
mitted by the exertion of a given amount of
labor, and 1t consistsin certain novel features
ol construction, arrangement, and combina-
tion of parts, which will be readily understood
by reference to the description of the accom-
panying drawings,and tothe claims hereto ap-
pended, and in which my invention is clearly
pointed out. |

Figure 1 of the drawingsis a side elevation
of my improved mechanism arranged for im-

. parting an intermittent rotary motion to a
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shaft. Fig. 2 is a plan of the same.” Fig. 3
is a vertical section on linel1 on Figs. 1 and
2, looking toward the right of said figures.

Fig. 4 is a vertical section on line 2 2 on Figs.

1 and 2, looking toward the left of said fig-
ures; and Kig. 5 1s atransverse section on line

1 1 on Fig. 1, and illustrating two sets of the |

mechanism connected together for the pur-
pose of producing a continuous rotary m0t1011

of the shaft in the same direction.
In the drawings, a is a shaft to be rotated,

having firmly Secured thereon the ratchet-
wheel b and loosely mounted thereon the ra-
dius-arm ¢, to which is firmly secured, so as

to be movable_ therewith, the pinion d, the |

teeth of which are engaged by the teeth of the

segment of a gear ¢, mounted upon and mov-

able about a fixed pin or fulcrum 7.
Three toggle-links ¢, h, and 2 -are each

-mounted at one end upon the same fixed ful-
crum-pin 7, are pivoted at their opposite ends

respectively by the pins ¢? h? and 7* to the
togele-links ¢', /', and 7/, and are by said pins
connected tothe operating coupling or treadle
k, as will be more fully e*a:plamed the Oppo-
site ends of said toggle-links ¢', 1/, and 2" be-
ing connected to the segment ¢ by means of
the common pin or stud [, passing through
slots ¢, /%, and 7° in said links and set in a
fixed posﬂnon in said segment.

The pin 7%, eonnee‘[mﬂ' the links ¢ and 7/, is

set in a fixed position 1n the treadle or coup-
1mﬂ- k, and the slot ¢® in the end of the link
1’18 made of such a length and so located that
when the toggles are 1n thelr raised positions,

‘as indicated in full lines in Fig. 1, the inner

end of the slot 2° will be in contact with the
pin/, and adownward movement of the treadle
or coupling k to straighten the toggle 2 »" will
cause the segment e to be moved in the direc-
tion indicated by the arrow 1 a distance equal
t‘o the advance of the slotted end of the link
v Wlthout any help from the toggles i &' and
g g', and when the toggles have descended to
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their lowest positions, as indicated in dotted -

‘lines in Fig. 1, the outer end of the slot +° will

have just Teached the pin ! in its advanced
position, as indicated in dotted lines.
The movement of the segment e in the di-

‘rection indicated by the arrow 1 will cause a
‘movement of the pinion d and arm ¢ in the
“direction indicated by arrow 2 on Fig. 1, and
by the engagement of the pawl ¢/, carried by
‘said arm, with the teeth of the ratchet-wheel
b cause said ratchet-wheel and the shaft a to

be revolved a corresponding distance, said
pawl being pressed into engagement with said
1atchet—wheel by the spring c-.

The pins 92 and »? connecting the toggle-
links g and ¢’ and h and ' 1espectlvely are

‘movable up and down in the slots &' and &?
‘cut through the treadle or coupling k& paral-
lel with S&ld pins, while the centers of said
‘togeales g ¢’ and h 2’ are movablé vertically in
the slots £* and k* cut through

sald treadle
at right angles to said pms as shown.
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When the toggle 7 7' has become straight-

ened and completed its throw of the seﬂ'ment
e toward the left of Iig. 1, the treadle T will

‘have traveled downward faster than the pins
h? and ¢* so that the pin 2° will be at the up-

per end of the slot k* and the pin g* will be
at about the center of the slot &', and at the
same time the inner ends of the slots ¢° and
h will be in contact with the pin /. A con-

tinuation of the downward movement of the

treadle & causes the toggle h h' to straighten
and in doing so to move the segment ¢ aboub

1ts axis in the direction indicated by the ar-

row 1 a distance substantially corresponding
to the distance it was moved by the straight-
ening of the toggle 74/, while the toggle 2 2’

‘is thrown below its straightened position.
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When the toggle I I has become straight-
ened, the pin ¢®is at the L{)p of the slot 71,
and the inner end of the slot ¢®in the link ¢’
1s in contact with the pin [, when the com-

pletion of the downward movement of the

treadle /& causes the toggle ¢ g’ to be straight-
ened, and thus complete the movement of the
segment e about its axis in the direction in-
dicated by the arrow 1 and a complete half-
revolution of the shaft c.

It will be seen from the foregoing that each
pair of toggle-links are made to exert their
power to move the segment e in succession

and as they are appro achmﬁ their positions

of greatest power.

When it is desired to produce a complete
and continuous revolution of the shaft ¢ in
the same direction, it is only necessary to du-
plicate the series of toggles, the segment, pin-
lon, 1ts arm, the p&wl cmd ‘the ratchet- wheel
:1]1(‘1 connect the treadles % by the links n n

“and thelever o, mounted upon a fixed fulerum

in such a manner that when one treadle and

its toggles are depressed the other treadle |

and 1ts toggles will be raised.

By the employment of the mechanism here-
inbefore described for imparting rotary mo-
tion to a shaft either continuous or intermit-

- tently a great advantage is obtained in the
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great increase of power caused by the suc-
cesgwe action of the series of toggles upon
the segment as compared with a crank mo-
tion or a single toggle having a throw corre-

sponding to the aggregate throw of the series |

of toggles after they come into action.

“\Iy invention i1s applicable to a variety of |

uses in the mechanic arts and is not neces- |
- be operated: a ratchet wheel fixed upon said

shaft and revoluble therewith: a pinion and
“a pawl carrying arm firmly secured together
~and loosely mounted upon said shaft: a pawl
“carried by said arm and engaging said ratchet
~wheel:
engaging said pinion:

sarily limited to imparting rotary motion to
shatts, as the series of toggles may be used to
impart a reciprocating motion to a plunger or
other object where a heavy pressure is re-

quired throughout the entire movement or

nearly the entire movement.
While 1 have preferably shown and de-

seribed a segment of a gear-wheel for operat- |

ing the pinion and pawl -arm, it is obvious
tha_t a straight-toothed rack may be used in-
stead of the segment with the same results,

the rack in thls case bemg an equw&lent for ;

the Seﬂ'ment
W’h:}bt I claim as new, and desire to secure

Dby Letters Patent of the United States, is—

1. The combination of a fixed fulerum pin |
tral joints of the other toggles by pins that

“are movable in slots in Sr‘lld coupling.

or abutment: a second pin, movable toward

and from said fixed pin: a plurality of toggles

each connected at one end to said fixed pin,
and at its other end to said movable pin: and
nteans for operating said toggles and causing
them to act, in succession, upon the same
movable pin.

2. The combination of a plurality of tog- .

gles, mounted atone end upon a common fixed
pin or abutment, and provided at their other
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ends with slots of different 1enoths an object
to be moved toward or from Sald fixed ful-
crum pin, and provided with a pin to engage
the slots of all of said toggles: and a eouplmn
connecting the center joints of all of said tog-
gles and mmntmmn o them at different 1evel;~3

1elatwe]y
- 3. The combination of a revoluble shaft to

be operated: a ratchet wheel fixed upon said
shaft: a pawl to engage said ratchet wheel:
a pinion and a pawl carrying arm firmly se-
cured together and loosely mounted upon said
shaft: a l‘eelpl‘OG&tlﬂﬂ‘ toothed gear member
engaging said pinion: a pin or stm:l setin said
remproeatm gear member: a fixed fulcrum
pin or abutment: aplurality of toggles mount-
ed at one end upon said fixed fulerum pin,

and provided, at their other ends, with slots

- of different lengths to engage the p111 or stud

set In said 1*eciproea‘oting gear member: and a

~coupling connecting the center joints of said

toggles and mmntammﬂ* them at different
levels relatively.

The combination of a plurality of togeles
| mounted at one end upon a common hmd
fulerum pin or abutment, and provided at

their other ends with slots of different lengths:
an object to be moved toward and fr*em. said

fixed fulerum pin: a pin or stud set in said
“movable object and engaging all of said slots:

~and a coupling pwoted to the central joint of
the lowermost toggle, and prowded with slots
to receive the centml joint pins of the other

toggles and to permlt a greater movement of
said coupling than is 1mparbed to the toggles

above the lowermost one.
5. The combination of a revoluble shaft to

a reciprocating to_othe.d ﬂ‘ear member
a pin or stud set in
sald reciprocating gear member: a fixed ful-
crum pin or abutment: a plurality of toggles

‘mounted at one end upon said fixed fulcrum
pin, and provided at their opp051te ends with

slots of different lengths, to receive the pin or
stud set in said reciprocating gear member:

-and a coupling pivoted to the central joint of
~one of said toggles by a pin that is movable

with said coupling, and connected to the cen-

In testimony whereof I have signed my

name to this specification, in the presence of
two subscribing witnesses, on this 28th day

of August, A. D 1895.
RICHARD C. LAMBERT.
Witnesses:
N. C. LOMBARD,

GEO. A. SEwWA LL
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