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To all whom it ma J COMCEF T -
Be it known that I, JOHX W. CARMACK, a
citizen of the United States, residing at Dy-

ersburg, in the county of Dvm and State of
Tennessee, have invented a new and aseful.

Rack and Pmmn of Whleh the following i 18 &

| speelﬁeatlon |

10

My invention lela,tes to racks and pinions,
and more especlally to a certain- improved

form of rack and pinion intended to convert

regular rotary motion into leuploeatmy mo-

| tion in which both the speed and power vary,
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the object of the invention being to produce

‘an improved rack and pinion ot the latter
class especially adapted for use in baling-
presses, although appheable n othel sﬂsu&-—.-,
tions. |

With this object in view my invention con-
sists in the improved construction, arrange-

ment, and combination of parts heleinafter-
fully described and afterward Spemﬁeally

pointed out in the c¢laims.
In order to enable others skilled in the art
to which my invention most nearly appertains

to make and use the same, I will now proceed

to describe its constr uction and operation,
reference being had to the accompanying

- drawings, forming part hereof, in which—

30

35

40

45

_50

Figure 1 is a sectional view of a rack and
pinion constiructed in accordance with my in-
vention applied to a planger in the positions
the parts assume at the end of the forward
stroke of the plunger. Fig. 2 is a similar

view, the parts being in the positions they

assume at the end of the return stroke. Fig.
3 18 a detall sectional view of the rack on the
dotted line 3 3 of Fig. 4, the valves being omit-

ted. Fig. 41is a top plan view of the rack.
Hig. 5 1s a detail sectional view of the pinion |

on the dotted line 5 5 of Fig. 6.
view of the pinion in elevation.

Fig. 6 is a
Fig. 7 1is a

detall sectional view of a modified f01111 of

pinion.

Like letters of reference mark the same

parts in all of the figures of the drawings..
Referring to the dr awings by letters, A in-
dicates the plunm*eal of the press or othel ma-

-chine in which a reciprocatory movement is

- required varying in speed and power.
b indicates my improved rack, secured.to
the under side of the plunger A by means of
screws passed through holes BB'into the plun- |

I ﬂ'el

from right to left by any suitable power.
pinion is provided with teeth Q, R, S, T, U, V,
and W, corresponding in location with the

‘the return stroke of the plunger is e
‘and form no part of the present invention
being illustrated and described in a pending
';applle&tlon by me for Letters Patent f01 a

(No model

The 1aek is provided with teeth C, D,
E, I, G, H, and 1, depending from its ander
fa,ce the teeth, e*{eepb tooth I, gradually de-
creasing in lenﬂ'th and in dlst@nee from the
top line of the rack, and the teeth C, D, and
K are larger and stronger than teeth K, (3,
and H. The tooth lis much longer than the

- adjacent, tooth H. Channels C', D', and K’

lead from a chamber J in the body of the rack
into the throats of teetn C; D, and E, and in

6o

the throats, at the ends of the chambers, are

located upward-opening valves C”,D",and E".
K indicates the pinion, com posed of a body
L and sides M M’, the body being secured be-

05

tween thesides by means of bolts N,pl ojecting -

through outside plates N, and the sides pro-
- Jeetlno' beyond the body, so as to inclose the
rack and prevent accidental lateral displace-
ment.

The sides and body are provided with
an openmﬂ' O to fit the shaft P, to which the

pinion is secured, which shaft will be rotated
The

teeth of the rack, said pinion-teeth gradu-
ally decreasing in distance from the shaft
from tooth Q to the tooth W. The teeth may
be made either solid orin the form of rollers,

a pinion being shown in FKigs. 1, 2, and 5 in
which Q, R, S, and T are solid teeth, and U,
V,and W rollers, while in Fig. 7 all the teeth
Q'R'ST'U VW' are in the form of rollers,
journaled in sides M M’ and held against end-

-wise displacement by the outside plates N'.

X indicates a bar pivoted to the frame of
the machine; X', a link pivotally counected
to itsouterend; Y, a bar pivoted to the frame
and connected to bar X by link X', and Y' a
link connecting bar Y with the plunger A.

dentally shown to illustrate a means whereby

baling-press and claimed therein.
"On the outside of sides M M’ of the pIIllOIl

1 K are rollers Z, which contact with b::u X't

effect the leturn stroke.

In the operation of my invention, suppos-
ing the planger to be at the end of its return
stml\.e, the tooth I will be in position to be en-

fected
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The bars X Y and X' and Y' are only ineci- |
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_-rgaged by tooth Q, which will insure engage-’

ment of the rack and pinion.

The tooth Q

" will now engage in the throat between teeth
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I and H, and the ﬂradudlly—decreaqmﬂ' teeth

R, S, T, U V, and W of the pinion will con- .

sequently engage the gradually-increasing

teeth H, G, F, E, D, and C of the rack and'_"
force the plunger forward with decreasing

speed  and increasing power. As soon as

teeth C and W have pd%ed out of engagement

and during the time that part of the pinion

between teeth W and Q is moving past the

highest point in the revolution of the pinion

(said portion of the pinion being nearer the

shaft than ‘the teeth) the rack and pinion
will be disen ﬂ'aﬂ‘ed and the rollers Z will press
the return - bcLlS X and Y backward very

~quickly, earrying the plunger with them and
bringing the tooth I of the rack again into
position to be engaged by the tooth Q to be-
The teeth U,

gin the next fmward stroke.

" V,and W, engagingin the throats of teeth C,

) s
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distances from the center

"D,and E, will press the valves C”, D, and'

E” upward opening them and permlrt,lnu' a

small quantity of oil to pass from chamberJ | ter and-end plates bef-ured cutside the flanges

‘through channels ¢/, D', and E’ to lubricate | to prevent endwise dlsplacemenbnof the 1011-

the teeth, thus pr eventmfr undue fnc,tlon and |

wear.

~ From the foreﬂ'omﬂ' it will be obvmus that I
have provided an improved rack and pinion
~ which by reason of the peculiar construction -
- thereof will occupy the greater part of the
revolution of the pinionin forcing a plunger |
forward with decreasing speed: and increas-
ing power, a movement much to be desired
in such machinery as baling-presses, will be
out of engagement with each other for thebal-

ance of the revolution to permit a qumk re-

turn mechanism to act, will always be in po-
sition to insure enﬂ*aﬂ'ement of the teeth at

the beginning of the forward stroke of the

rack, and will always keep the teeth lubri-
cated.

WhileT have spemﬁeally descrlbed the con-

struction of the various parts,it will be readily

understood that minor changes wmight be
made in such constructions wn;hout depart-
ing from the spirit and scope of myinvention.
Having thus fully described my invention,
what I claim as new, and desire to secure: by

Letters Patent of the United States, is—

1. T'he cam-pinion herein deswlbed com-
prising a body provided with projecting end
flanges, a series of friction-rollers journaled
in sa,ld end flanges at o'rddu&lly—mcreasmw
and a series. of

teeth at gradually-increasing distances from
the center, substantially as descmbed

2. The cam-pinion herein described com-
prising a body with projecting end flanges, a

' @71,583

series of friction-rollers journaled in said end
flanges at prome%lvely-lnereaqmw -distances
from the center, and a series of teeth gradu-

ally increasing in distance from the center,

the footh f.-a,rthest-. from the center having its

forward side extended inwardly in a radial

line to a point at substantially the same dis-
tance from the center as the neavest roller,
subs’fa,ntlally as described.

3. The cam-pinion herein described com-
prising a body provided with end flanges, a
series of teeth at gradually-increasing dis-

tances from the center, the tooth farthest from

the eenter having its forward side extended
inwardly in a radial line to a point nearer the
center than the bottom of its throat, and roll-

ers journaled in the end flanges in advance

of the series of teeth leaving a blank space
between the rollers d,nd ‘nhe teeth snbbtan-
tially as described. | |

4. The pinion hereln de%embed eomm 1I8ing

end flanges and a body between the ﬂanwes a
series of rollers journcﬂed in the flanges at
gradually-increasing distances from the cen-

ers, substantially as deseribed.

5 ‘The plunger-rack herein deqerlbed com-

prising a long end tooth, and a series of teeth
of pr ogresswelv mereasmglenﬂth the short-

est tooth being next to the long Loubh substan-

tlally as desm ibed.
6. The rack provided with teeth on its bot-

| tom face, and an oil-reservoirin its upper face,
and ha.vmu“ oil-ducts leading from the reser-
voir into the throats of the teeth wbsban-.

tially as desecribed.

7. The rack provided with teeth on its bot-
tom face, and an oil-reservoirin its upper face,
having oil-duects leading from the reservoir

to the throats of the teeth and valves in said
ducts, substantially as described.

3. The rack provided with teebh in its bot-
tom face, and an oil-reservoirinits upper face,
having oil—ducts leading from the resewoir
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to the throats of the teeth, and upward-open- -

ing valves in said duects, substanvially as de-

seﬂbed

9. The eombma,t;mn with the rack having
oil-duects discharging into the throats of the

teeth, ot valves in Smd duets projecting into

the thr-oa-ts, and held normally closed, and a
pinion having teeth adapted to engage in the
throats and open the valves, substantially as
described.

 JOHN W. CARMACK.

Witnesses:
SHIPLEY BRASHEARS
C. HueH DUFFY.
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