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To all whom it may concern.

Be it known that I, Eryer C. NORTHRUP, a
citizen of the United States, residing at San
Jose, Santa Clara county, State of California,
haveinvented certain new and useful Im prove-
ments 1n Mechanical Movements: and I do
hereby declare the following to be a full, clear,
and exact description of the same.

My invention relates to that class of mechan-
ical movements in which continuous rotary
motion is converted into lineally-reciprocat-

“Ing motion, or vice versa, by means of the en-

gagement of a pinion and rack. My inven-
tion, while applicable to anv mechanism which
requires such conversion, is especially nsefu,
for a windmill and pump, in which connection
I advantages are two—namely, a
quick return stroke of the pump-rod and the
realization of two complete strokes of the rod,
each comprising one up and one down stroke
to one evolution of the wind-wheel.

My invention consists in the novel construc-
tion, arrangement, and combinations, which T
shall hereinafter fully describe by reference
to the accompanying drawings, in which—

o

Figure 1 is a perspective view of the head--

plate of the lineally-reciprocating rod. Fig.
2 15 a perspective view of the rotating shaft
and pinion. Tig. 8is an elevation of the me-
chanical movement, showing the head-plate at
the lower limit of its stroke. I1g. 4 is an ele-
vation of same, showing the head-plate at the
upper limit of its stroke and about to descend.

1 1s the head-plate of a lineally-movable rod
2, which may be the vertically-reciprocating
rod of a pump or of any other device to which
a lineally-reciprocating movement is to be 1m-
parted. The head-plate 1 is mounted in suif-
able guides 3, in which it may have sufficient
side play to make and break its rack engage-
ment with the pinion. as will presently ap-
pear. In the head 1 is formed an internal
partial or mutilated rack comprising teeth 4
on one side and a plane surface 5 on the op-
posite side. Within the area of the mutilated
rack i1s formed a guideway 6 between Oppos-
ing separated walls 7 and 8, the longer wall 7
having its extremities curved toward the
toothed side of the rack and the shorter wall
8 having rounded ends, whereby the guide-

way 6 has a straicht middle portion and has
ends which curve toward or in the direction
of the toothed side of the raclk.

Upon the face of the head-plate 1 near one
side are two spaced stops 9 and 10, the lower
one, 9, being best made as a projecting anti-
friction-roller and the upper one, 10, as a cur-
vilinear lung, as shown.

11 1s a shaft having rotation on its axis.
T'his shatt is to be suitably mounted and may
be the shaft of any rotatinge device—say, for
example, the shaft of a wind-wheel Upon
this shaft is firmly keved a pinion 12, which
1s adapted to engage with the rack of the head-
plate 1. From the inner face of the pInion
In the axis of the shaft projects a guide-pin
13, Fig. 2, which plays in and through the
guldeway 6 of the head-plate. (Seedotted lines
in Figs. 3 and 4.) To'the opposite face of the
pinion or to the shaft itself is firmly secured
a cross-arm 14, projecting beyond the pinion
in the line of its diameter. The ends of this
cross-arm are beveled and extend far cnough
to pass between and engage the sto pPs 9 and 10
of the head-plate.

Lhe operation is as follows: Assume, as is
shownin Fig. 3, that the head-plate 1isdown to
the lower limit of its stroke. In this position
the pinion 12 has just begun its engagement
with the first teeth of the top of the rack, the
guide-pin 13 is in the upper curved extremity
of the guideway 6, and one end of the CI'OSS-
arm 14 1s lightly engaged between the stops
dand 10. Thedirection of rotation of the pin-
1on 1s shown by the arrow. The first o fect of
this rotation is by the engagement of the pin-
ion with the uppermost teeth of the rack to
move the head-plate 1 laterally to the left,
thereby causing it to withdraw its stops 9and
10 from the extremity of the cross-arm 14.
Continued rotation of the pinion then CaAUSes
the upper curved extremity of the guideway 6
to leave the guide-pin 13, and thereafter the
pinion continuing to engage the raclk along its
sicte teeth lifts the head-plate, the back face of
the short wall 8 passing up by the guide-pin 13.
As the upper limit of the stroke of the head-
plate 1 is reached said head-plate by reason of
the engagement of the pinion with the lower
teeth of the rack is moved laterally back
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again—that is, to the right——the guid e-pin 13
being received in the lower curved extremity
of the guideway 6 and the other extremity of
the eross-arm 14 being received between the
stops 9 and 10, said extremity having passed
down along and being accurately received and
ouided by the curved inner face of the stop
10. This is the position shown in HKig. 4.

tontinued rotation of the pinion by final en-
cagement with the last of the rack-teeth moves
the head-plate fully over laterally to the right,

‘0 that the guide-pin 13 isnow entered into the

clear straight portion of the guideway 6, where-
upon the head-plate, having no support from
the pinion and being clear thereot, moves down
by gravity to itslowestlimit,being the position
first assumed. In this downward movement,
which is a rapid one, the clear straight por-
tion of the guideway 6 moves past the guide-
pin 13, while the extremity of the cross-arm
14, rotating with the pinion and still being
enoaged between the stops 9 and 10, main-
tains the timely and continued connection be-
tween the shaft and head-plate to enable the
pinion without lost rotary movement to re-
engage the top of the rack, while the curved
upper extremity of the guideway 6, acting on
pin 13, renders this engagement precise. 1t
will thus be seen that a slow upstroke of the
rod 2 is had while a quick downstroke 1s per-
mitted, and, further, it will be seen that there
are two full strokes, each comprising an up
and a down stroke, of the head-plate and rod
to one revolution of the pinion.

Having thus described my invention, what
1 claim as new. and desire to secure by Letters
Patent, 15—

1. A mechanical movement comprising a

lineally-reciprocating part, a continuously-ro- |
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tating shaft, a mutilated rack in the recipro- 40

cating part consisting of teeth on one side and

o plain edge on the opposite side, a pinion on
the rotating shaft adapted to alternately en-

oage and disengage the rack-teeth, a ouide-

way within the area of the mutilated rack,
having curved extremities opening in the di-
rection of the rack-teeth, a guide-pin in the
axis of the shaft playing in said guideway,
and a disengageable connection between the
reciprocating part and the rotary shatt to syn-
chronize their movements during the passage
of the guide-pin through the guideway.

9. A mechanical movement comprising a
lineally-reciprocating part, a continuously-ro-
tating shaft, a mutilated rack in the recipro-

‘cating part consisting of teeth on one side and

a plain edge on the opposite side, a pinion on
the rotating shaft adapted to alternately en-
oage and disengage the rack-teeth, a ouide-
way within the area of the mutilated rack,
having curved extremities opening in the di-
rection of the rack-teeth, a guide-pin in the
axis of the shaft playing in said guideway,
and a disengageable connection between the
reciprocating part and the rotary shaft to syn-

chronize their movements during the passage

of the guide-pin through the guideway con-
sisting of a cross-arm secured on said shatt
and spaced stops secured to the reciprocating
part, with which the ends of the cross-arm
alternately engage. |
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In witness whereof 1 have hereunto set my

hand. |
ELMER C. NORTHRUP.

Witnesses:
C. E. RaNpaLL,
F. M. TeMmPLE.
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