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STONEMETZ PRINTERS’ MACHINERY COMPANY. OF

ASSIGNOR TO THE
SAME PLACE.

MECHANICAL MOVEMENT.

- BPECIFICATION forming part of Letters Patent No. 473,562, dated April 26, 1892.
. - Application filed Jt_ily 16,1891, Sérilal No. 309,624, (No model.) I

Lo all whom it may concern,:

Be it known that I, Joun H. STONEMETZ, a ,

citizen of the United States, residing at Mill-
bury, in the county of Worcester and State

of Massachusetts, have inventéd a new and
useful Improvement in Mechanical Move-

ments, of which the followingisa specification.

The aim of this invention is to produce a
new mechanical movement by which rotary
motion may be transformed into reciprocat-

Ing motion, with certain advantages further
The movement has been

forth set at length.
designed,

( primarily, to drive the reciprocat-
ing

beds of printing-presses, but of course

may be adapted to any other use—as, for ex-
ample, to the reciprocating beds of planing-
~machines, to pump-pistons, &e. |
- The invention is illustrated in the accom-

panying four sheets of drawings; and the in-
vention consists of the device described and
claimed in this Specification, and illustrated
in said drawings. | ”
Referring to said drawings, Figures 1 and 2
are sectional views on line z 2 of Fig. 5, illus-
trating the bed or reciprocating member in

~different positions relatively to the driving
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pinion or gear. Figs. 3 and 4 are similar
views on line i 4 of Fig. 5. Fig. 5is a cross-

section through the center of the driving-

gear of the reciprocating bed and its support-
Ing-frame. Fig. 6 is a cross-section of the
bed, illustrating how the slider is guided.
Fig. 7 is a plan of one end of the rack and

the rack-frame, showing how the rack is held

at 1ts ends. Fig. 8 is a cross-section of the
rack-frame, showing one end of the toggle by
which the rack is raised and lowered. Figs.
Y to 14, inclusive, are diagrams ilustrating
the movement. - -

In detail 1 represents the reci procating bed
or member. This bed may have planed WAYS

~ or guides, as shown, and the same rests upon

50 of power, and the motion of the pinion 6 is |

and is adapted to reciprocate npon a suitable

frame 2. This frame has a suitable bearing

3, formed in or bolted to the same, and jour-
naled in this bearing i1s the shaft 4, on the
outside of which is fastened the driving-gear

o and on the inside the gear or pinion 6. The

gear 5 Is driven from any suitable source

| by means of the mechanism hereinafter de-

scribed transformed so as to
bed 1. | | |
_ DBolted or fastened to the under side of the
bed 1 is what I term the “rack-frame® 7,and
mounted so as to move up and down in the
same 18 the rack 8.
rack-frame from the bottom and is held

reciprocate the

against lateral displacement by the ledges 9.

The rack-frame is nicely planed where the

This rack 8 fits into the
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rack bears against the same, and of course |
as the rack is firmly held at the ends a lon-

gitudinal movement given the rack will be
transmitted to the raek-fmme, and thus to

the bed.

The rack 8 is double and has' two sets of

‘teeth 10 and 11, one above and the other be-

low the pinion 6. The distance between the
outside edges of the teeth 10 and 11 is slightly
greater than the outside diameter of gear 6,s0
that the rack 8 may be raised and lowered, so
that eitherset of teeth will engage pinion 6. ~ It
1s evident, of course, that when the pinion en-

gages one set of teeth the bed will be moved in

one direction and that when the same engages
theotherset the bed will be moved in the other
direction. A large clearance-space is left be-
yond the ends of the teeth 10and 11,80 that the
bed maybemoved beyond whatit would be car-
ried in either direction by pinion 6, meshing
with theteeth 10or11.
proper up-and-down movement asthe bedis at
its extreme of travel in either direction by a
toggle movement, which willnow be deseribed.
Pins or studs 12 are fastened to the rack near
each upper end thereof and extend through
slots in the rack-frame and have journaled
thereontheendsofthelinksorlevers13. The
other end of lever 13 is pivotally connected

to the end of the link or lever 15, and the

lever 15 turns on a fixed stud 16, fast in the
rack-frame 7.

The lower ends of the levers
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Therack 8isgiventhe |
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1sare pivotally connected by the rod 18, which

fits at each end on studs 17, set in the ends
of levers 15, as shown in Figs.3and 4. Now
it will be seen that the levers 13 and 15 form

a toggle by which the rack may be raised

and lowered. Mounted in the frame at the
extreme limits of travel are the screws 21,
which are adapted to bear against the ends
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2 473,562
of levers 13 and 15. Pins 19 and 20,set into | rections. Thelong arms of these levers catch
the rack-frame, limit the movement of the | normally on the corners of the piece 30, and
lever 15, and thus the up-and-down move- the levers are pulled into this position by a 70
ment of the rack. Asshown inFig.3,the bed | suitable spring fastened at each end to the
2 is supposed to be moving toward the leftand | bell-crank levers 32 and 33. Pins 55 55 act
" to have nearly reached its extreme in thisdi- | to limit the motion of the levers in this di-
rection. The rack is in its raised position | rection. The depending arm of lever 33 18
and the pinion 6 isin mesh with the lowerset | adapted to engage pawl 36, which is fastened 75
- of teeth 11. | | to the frame or to a fixed point, and as the.
1o It will be seen that the levers 13 and 15 are | bed moves to the right in Fig. 5 the catches
slightly out of line and that any downward | on the left will open and release the slider, as
nressure or pull on pin 12, due either to the | indicated in dotted lines at the rightin Fig. 4.
‘weight of the rack or the action of gear 6 on The catches on each side of the rack-frame do
teeth 11, would tend to force lever 15 against | are just the same 1n construction, except 1t
1< pin 19. In other words, the rack islocked in | will be noted that the same, as well as the
this raised position. Now as the bed reaches | actuating-pawls 36 87, are set to face each
its extreme of travel in the direction indi- | other orare setinopposite directions. Itwill
cated the toggle will be thrown to the posi- | be seen thatthe slider may runin and engage 85
tion shown in Fig. 4 by the ends of the left- | the catches and then pull on the same, then
20 hand levers 13 and 15 coming into contact | push back on the end of theslot orthe shoul-
‘with the serew 21, and the motion of theleft- | der between the slots, as the case may be, and
hand lever 15 is of course transmitted to the | thus reverse the motion, and that as this re-
right-hand lever 15 by rod 18, so that both | verse motiontakes place the catches will open 9o
ends of the rack will be raised and lowered | and allow the slider to pass back as the lever
25 alike. When the rack'is in its lowest posl- | 33 co-operates with the pawl 36 or 37, as the
tion,the gear 6 will engage theteeth 10 and the | case may be.
bed will e driven in the direction indicated | ~With this explanation the following is the
in Fig. 4 until the bed reaches its extreme of | operation ot the complete device, reference 95
travel in this direetion, and here the rack is | being had to the diagrams. |
30 again raised by the knee-joint comingin con In Fig. 9 the rack is represented as trav-
tact with the left-hand screw 21. | eling toward the right, the rack being in its
As will be further explained, the weight of | raised position, gear 6 In engagement with
the rack is sufficient to keep the teeth 10 in | and just leaving the lower teeth 11, and -the roc
engagement with gear 6 as the bed is moved | slider just canght by the catches at the left.
35 in the direction indicated in Kig. 4. Thus it | Now as the gear leaves the teeth 11 the rack
will be seen that a complete movement is pro- | will be given a farther motion to the right by
~ vided just by this rising-and-falling double | means of the slider and connecting-rod until
rack; but, as will be further deseribed, I pre- | the erank comes to the position shown in IFig. 105
~ fer to gradually stop the motion of thebed as | 10. As the radius of the crank is the same
10 the same reaches its extremes until the same | as the piteh radius of gear 6, this motion im-
s stationary, then gradually start the same | parted to the rack by the crank wiil be a
back until the bed is moving at the speed that | motion which will commence at the same
~ the same is driven by gear 6. I do this by | speed as the rack is driven by the gear and 110
making the teeth 10 and 11 shorter than the | which will gradually decrease to zero, as un-
45 travel and stopping and starting the bed by | derstood by any one familiar with the crank
- a crank motion. . | | motion. Now during the next quarter-revo-
~ Fastened on the outside of the gear 6 is the | lution of the crank the rack will be started
disk 23, and fastened in this disk is the wrist- | back at a speed gradually increasing from 11§
| pin 24, which is set at a distance from the cen- | zero, as at Fig. 10, to the full speed, as indi-
to ter equal to the pitch radius of gear 6. The | cated in Fig. 11. During this motion or at
rack-frame is slotted, as 25 26, and working | the very commencement of it the rack will
~in the portion 25 is the slider 27, which has | be Jowered and the catches opened, as before
wrist-pin 28, which latter is connected to | described. It will be seen that the catches 120
~ wrist-pin 24 by connecting-rod 29. Thelimits | open very easily, as at this time there is no
55 of movement of the slider on the rack-frame | pressure on the same. 'T'hus when the parts
are the end of slot 25 and the shoulder be- | reach the position shown in Fig. 11 the rack
tween the slots 25 and 26. The slot 26 is to | will be moving at full speed toward the left,
accommodate the shaft 4. Theslider consists | and the gear 6 will catch the rack 10 and con- 125
~ of the portion 27, fitted into slot 25, and the | tinue this movement. This raising and low-
60 rear portion 80, which is fitted into and fast- | ering the rack when the gear is not in mesh
ened to portion 27 by screw 31. The piece | with either set of teeth and startingthe rack
30 has its corners chamfered off to engage | back so that when the gear engages the teeth
catches on the back of the rack-frame, which | forms a perfect gear motion and one which 132
will now be described. The same consists of | relieves the teeth from the strain incident to
65 the two bell-crank levers 32 33, pivoted to the | stopping and reversing the reciprocating part.
" frame 7 and which are connected together | This has not been done in any rack motion

by the link 84, so as to move in opposite di- | with whichI am familiar. In actual practice




[O

473,562

the teeth 10 and 11 are e};telided two or three |

teeth beyond the points indicated, and these
teeth are cut away, so as to have the neces-

Sary clearance, so that when the crank ceases

to drive-the rack that the gear will be fairly
inmesh with the teeth. The gear now drives
the rack to the left the length of the teeth 10.
T'his length is equal to one or more pitch cir-

cumferences of the gear, so that the parts will

agaln come to the same position as when
started, as last deseribed, or to the position
shown in Fig. 12. Thus the total stroke of
the rack is the length of the erank, plus one
or more pitch circumferences, plus the length
of the crank; or, in other words, a piteh di-

‘ameter plus one or more pitch circumferences

~ of the gear 6. Now when the partsarein the
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~position shown in Fig. 12 the right-hand

catches engage the left-hand side of the slider,
and the crank therefore drives the rack a
distance equal to a pitch radius farther to
the left at a speed gradually decreasin g from

the maximum to zero, or until the parts

are brought to the position shown in Fig. 13.
Now the crank will draw the rack toward the
right a distance equal to ‘a piteh radius at a

‘speed gradually increasing from zero to the

maximum. During this movement the rack

will be lowered and the right-hand catches |

opened, so that as the parts come to the POSI-
tion shown in Fig. 14 the gear will engage the
teeth 11, and thus drive the rack to the right.
1I'he catches open easily as thus described, as

the same. This movement to

) the right will
continue until the parts come to the position

shown in Fig. 9, and thus the cyecle is com-
pleted. Thus a perfect motion is provided.

for a printing-press bed—that 18, the bed is
driven forward and backward by a uniform
motion in either direction; but at the com-
pletion of the movement in either direction
the bed is gradually stopped and then gradu-
ally started back; or, in other words, the

starting and stopping is done by a erank mo-

tion. As the bed is moving to the right the
printing or work is done, and during this
movement the rack is locked in its raised po-
sition, as before deseribed.
on 1its reverse stroke, no work is

being done,
and I find that the weight

motion is applied to the bed of a double-cyl-

Inder press, a double toggle or some suitable

device to hold the rack down may be used.
While the motionisdesigned for a printing-
press bed,the invention isstrictly a mechani-
cal movement and the same may be used in
any mechanical device where its use would be
advantageous without departing from the
scope of my invention. . o
The details of construction herein shown

may be greatly varied by a skilled mechanic

without departing from the scope of my in-
vention. |

Having thus fully deseribed my invention, | double set of catches mounted on the rack-

When the bed is |

| of the rack is suf- ;
ficient to keep the same in mesh with the
gear 6, though in some instances, as where the

what I claim, and desire to secure by Letters

Patent, is— - . | o
1. In a mechanical movement, the combi-
nation of the gear, the double rising-and-fall-

Ing rack co-operating therewith, means for

raising and lowering said rack, and a crank

mechanism connected to positively reverse
the movement of said rack, substantially as
described. - | o

2. In a mechanical movement, the combi-
nation of the gear, the double rack co-oper-
ating with the same, and a toggle arranged
to raise and lower said rack, the knee of said
toggle being adapted to strike a stationary
part as the rack reaches its extreme of travel,
substantially as described. - -
part, the rack-frame fastened to the same, the
double rack sliding vertically on the rack-
frame, the actuating-gear, and the double-
connected toggle adapted as the reciprocat-
ing part reaches its extremes tostrike against
a fixed point and thus raise and lower the
rack, substantially as described. ~

4. The combination of ‘bed 1, frame 2, th
rack-frame 7, fastened to the bed, the double

rack mounted to move vertically in the rack- -

frame, the actuating coacting gear 6, and the
double toggle 13 15 and connecting-rod 18,
and the fixed screws 21, adapted to strike on
the knee of the toggle as the hed reaches its

‘extreme of travel in either direction, substan-
* _ tlally as deseribed. |
during this movement there is no pressureon |

5. In a mechanical movement, the combi-

‘nation of the gear, the double rack co-operat-

ing with the same, and a toggle arranged to
raise and lower said rack, and a pin limiting
the movement of the toggle so arranged that
when the rack is in its highest position the
toggle will be slightly out of line and thus

locked to resist downward pressure on the

rack, substantially as described.

6. The combination, in a mechanical move-
ment, of the gear, the double rack, the rack-
frame in which said rack is mounted, the

slider working in a slot in the rack-frame,
i and a crank connection between the said gear

and slider, substantially as deseribed.
7. T'he combination of the reciprocating

part, the rack-frame attached to the same,
the double rack mounted in the same, the
actuating-gear, the slider working in a slot-

in the rack-frame, and a crank connection be-
tween said disk and gear, the length of the

2. The combination of the reciprocating
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crank being the same as the pitch radius. of

the gear, substantially as described. |

8. The combination of the bed, the rack
frame fastened to the same, the slider work-
ing in a slot in said rack-frame, the catehes
on sald rack-frame, and means for actuating
the slider, substantially as described.

125

9. The combination of the bed, the rack-

frame fastened to the same, the double rack

and its actuating-gear, the slider working in
3 slot in the rack-frame, a crank connection

I3b

between the gear and the slider, and the
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12. In a mechanical movement, the combi- -

frame, adapted to engage the
nation of the reciprocating part, the actuat-

slider in the |
manmner specified. |

10. The catches consisting of the connected | ing-gear, the double rack mounted on the re- 20
pivoted bell-crank levers, means for holding | ciprocating part and having clearance-spaces
5 the same normally in one position, and the | and means for reversing the movement of the
actuating means consisting of the pawl adapt- | reciprocating part,and means for moving said
ed to engage one of the bell-crank levers, sub- | rack, both operating only when the rack 1S in
stantially as deseribed. the clearance-spaces and not in mesh with 25

10

11. In 2 mechanical movement, the combi-

nation of the reciprocating part, the actuat-.

ing-gear, the double rack mounted on the re-

~ciprocating part and having clearance-spaces,

set of teeth on the rack, substantially as de-

scribed.

either set of teeth on the rack, substantially

as described. | - -
In testimony whereof I have hereunto set

my hand in the presence of two.subscribing

and means for reversing the movement of the | witnesses. | _ -
- reciprocating part when the gear is in the | - JOHN H. STONEMETZ.
15 clearance-spaces and not in mesh with either | Witnesses: | |

L.ouis W. SOUTHGATE,
JAMES J. RATFERTY.
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