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o all whem Tt 007 cotceri:

Be it known that I, Fravcrs H. RicHARDS, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and

“useful Improvements in Mechanical Move-

ments, of which the followingisaspecification.
My present 1invention pertains to mechan-
ical movements; and one of the objects of the
same is to provide a mechanical device or or-
ganization of devices capable of modifying
movements imparted to the same to attain a
circumferential movement of an angularly-
movable member corresponding with the
movements of a veciprocatable member driven
by a link from an angularly-movable member.
Another object of this invention 1s to pro-
vide a mechanical organization .in which mo-
tion will be imparted from a driver to a CON-
tinuously-advancing member and also to an
advancing and retreating member to effect
COrr espondmg movements of said members

“during an appreciable period in the advance

of the advancing and retreating member.
The novel principles involved in this inven-
tion are applicable to numerous phases of ma-

chine construction and organization wherein
1t 1s des] red toutilize the circumferential move-

ment of and a reciprocating movementeffected
by a linked connection from angularly-mov-
able members and produce coincident move-
ments therein, whether accompanying or op-
posing movements are desired, and the spe-
cific objects applying to the dif ferent applica-
tionsof the principle would therefore multiply
accordingly.

My invention consists in so organlzing me-
chanical elements as to produce a device

" wherein the circumferential movement—or,

in other words, the development of an angu-
larly -movable member-—i1s caused to corre-
spond to the movement of a reciprocatable
member linked to and driven by an angularly-

" movablememberoperatively connected to said

first member during an appreciable period in

“the cyele of the initial mover, and it also con-

sists in the application of the principles in-
volved and the combination and organization
of elements hereinafter described and claimed.

This principle may be utilized to effect a travel
of instrumentalities with a continuously-ad-
vancing member during the operation of such

1nstr umenta,htles w1th relation to said mem-

il

“ber. and thus effect a fixed relation between
said instrumentalities and said member dur-
ing the operation of said instrumentalities and

' repeat said fixed relation at successive periods |
in the advance of the continuously-advancing

continuously - advancing member and main-  [#
tained during the period of said traverse sv =V

principle involved in my invention may be
pointed out as follows: A cut-off saw may be
carried with advancing stock during the op-
eration of said saw upon the stock at succes-
sive points, boring - tools may be caused to &o
travel with continuously-advancing stock dur-

ceeding point on said stock, carving-machine -

tools may be caused to travel with advancing 35

molding stock during the time they are in the - J
y:

il

profile of the stock and carried back to re-

stock, &c.

I am aware that an advancmo and retreat- 9
ing member has been caused to travel with a
contmuously advancing member at successive

corrected or augmented to correspond with g (288

auxiliary member

prove upon such constructlons by providing

applied ismore evenly distributed between the ! /3
several parts with regard to the work to be 4§

clples of this invention in the accompanyving i
drawings, in which like reference characters ([
denote like parts throughoutthe several views. I SSSaus

Figure 1 is a longitudinal vertical section '/#S

#

| of sald device on the plane of the section cor-

member, effecting the said fixed relation be- | £

e T e bak e Lk By e ke,
N . 1

ing their operation upon the stock and return -~ 7
to repeat sald travel and operation at a suc- ™

peat the operation at other points upon the . .4 |

_._.l._..,,,T - r-‘
i

periods by organizations wherein the diame-r <xz2z=78
tral movementsof thedriving-crank have been 7

the uniform movement of a continuously-ad ; ol
vancing member by means of superimpose  [fusd 9
cams, &C.—anu “f" 41 :
that the same has been accomplishe_d through*y N

the use of irregular gearing; but I aim to im- Hroo [

a practlcal organization in which the power | ASEE
cdone. _ - 1

I have illustrated an organization comprib- :
ing amechanical movementinvolving the prm- -

1

!

tween said instrumentalities and said member 6o ; %
at successive points upon said member with- _ )
out affecting the continuity of the advance of = il
said continuously -advancing member. For -« 55§
instance, a fixed relation may be successively *:.53
effected at successive points between said con- 65 ,ﬁ .
tinuously-advancing member and a pointer, L
stylus, or tool transversely traversable of said /854

that successive stralght lines or cuts or figures 70 -- 4.

of predetermined configuration may be made M
upon said continuously-advancing member or iy

in connection therewith successively without -
stopping the same. .

A few instances of the application of the 75 -
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5 block 20. .
" the wrist-pin 15 of crank 14 is engaged there-

responding with the axis of the main driving-
shaft; Fig. 2, a plan view with part of top
broken away; Kig. 3, a detail of the carrier-
ariving cranks; Fig. 4, a detail of the feed-
roll-driving cranks, and Fig. 5 a diagrammat-
ical plan indicating twenty successive points
of the several parts in a revolution of the
driver.

Reterring to the drawings, the device is
mounted and assembled upon a box-like frame
A. A driving-shaft 2 is mounted in bearings
3 3 1n the end walls of the frame A horizon-
tally and longitudinally of the frame A. The
driving-shaft2(see Fig. 1) projectsat the right

‘hand without the frame A and is provided with

afast driving-pulley 4 upon its projecting end.
The shaft 2 is restricted against longitudinal
movement by the hub of puiley 4 and a collar
5, abutting opposite sides of the bearings 3.
The top B of the frame A is apertured at 6,
and a carrier 7 is mounted over said aperture

- atB8tosiide longitudinally of the frame A upon

salcl top B in guides 8 8, said carrier 7 being,
however, of stich lenotl that it serves as a

: Bomplete closure for the aperture at 6 through-
-out its sliding movement.

A stud 9 depends from the carrier 7 through
the aperture at 6 and is connected with the
wrist of a crank 10 by a link 11. The crank
10 1s mounted fast on a short vertical shaft 12,
mounted in the line of reciprocation of the
stud 91n a bearing 13, projecting from the end
wall of the frame A. The rotation of the
crank 10 effects a reciprocation of the carrier
7. A crank 14 is mounted fast on the lower
end of shaft 12 and carries a wrist-pin 15.

A short vertical shaft 16is mounted in a
bearing 17, projecting from the end wall of
the frame A, and is set eccentrically of the
shaft 12. Upon the upper end of shaft 16 a
crank 18 1s mounted fast, and said crank 18
is provided with a radial slot or groove 19.
A block 20 1s adapted to slide longitudinally
of the groove 19, and the wrist- pin 15 of
crank 14 1s journaled in central bearing in said
The rotation of the erank 18, as

i and the shafts 12 and 16 are eccentric,
arives crank 14 and shaft 12 witha contmued
rotation, but at varying velocities.

A Spll“&] gear 211s mounted faston the shaft
16 and me&hes with and 1s driven at the ra-
t10 of one to one by a Splral oear 22, fast on
the driv ing-shaft 2.

The varying velocities imparted to the crank
10 are transmitted to the carrier and appear
in its Iemprocatmw movement.

A feed-roll 23 is mounted fast on the pro- -

jecting portion of a vertical shaft 24. said shaft
24 passing through the top B from the inte-

‘rior of the frame A and projecting upwardly.

The shaft 24 is mounted in a bearing 25, pro-
jecting from the end wall of the frame A.
The shaft 24 1sdriven from a vertical shaft 26
through the gears 27, 28, and 29. The verti-

roll 39, mouni
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cal shaft 26 1s mounted in a bearing 30, pro-
jecting from the end wall of the frame A, and

carries a fast crank 31, which 1s connected to

a crank 32, fast on a vertical shaft 33, by a
link 34. The vertical shaft 33 is mounted in
a bearing 35, projecting from the end wall of
the frame A, and i1s mounted with the same
degree of eccentricity with shaft 26 as the
shaft 17 is with shaft 12. The shaft 383 car-
ries a fast spiral gear 36, which meshes with
and 1sdriven by a spiral gear 37, fast on driv-
ing-shaft 2, with the ratio of one to one. The
crank 32, because of its eccentricity to crank
31, drives sald crank 31 through link 34 with
a continued rotation, but at varying veloci-
ties. The cranks 18 and 32 are driven in the
same direction, but are not set parallel.

The feed- roll 28 18 adapted to feed stock
(shown at 38) continuously, but at varying
velocities, parallelly of the path of reciproca-
tion of the carrier 7. The stock 38 is pressed
in contact with the feed-rod 23 by a presser-
bed on a spring-arm 40, and is
gulded through guides 41 and 42, upstanding
from the top B. The two sets of eccentric-
ally-mounted cranks are so connected and or-
ganized, together with thelinks 11 and 34, that
the movements of varying velocity imparted
to the stock 38 and the carrier 7 will coincide
during an appreciable period in the advance
of the said carrier 7 with the stoeck 38. This
coincidence 1s effected somewhat in the man-
ner and 1n accordance with the principle set
forth in my application for United States Pat-
ent, Serial No. 116,758, filed July 24, 1902, the

1nterposition of the links between the driv-

ers and the members to coincide, however, af-
fecting the organization in some degree.
The movements of theseveral partsare clearly
shown in the diagram Fig. 5, the coincident

movements occurring between the points 1

and 7. The travel of the stock fmd carrier
during what 1 choose to term the * coincident
period” may not be mathematically exact,
but 1s so close that for practical purposes it
suffices.

The construction and organization of the
parts using the links 11 and 34 avoid the slid-

‘1ng connections 1n the yokes used in the con-

struction illustrated in my above referred-to
application.

A slide 43 1s mounted on the carrier 7 in
guides 44 44 to slide transversely of said car-
rier. A stylus 45 1s secured to the end of the
slide 43 1n a clamp 46 and 1s adapted to trav-

erse the stock 38 during the movement of the

slide 43 in that portion of its path nearest the
said stock. A lug 47 depends from the under

sicle of the slide 43 through an aperture in

the carrier 7 and through the aperture at 6 in
the top B to the interior of the frame A.

A connecting-rod 48 connects the lug 47 with

the wrist-pin 49 of a crank 50, fast on a ver-
tical shaft 51. The shaft 51 is mounted in a

| bearing 52, projecting from the side wall of
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the frame A. A splral gear 53, fast on shaft | line with said continuously-advancing mem-

51, meshes with and is drwen by a spiral gear
fest on the driving-shaft 2. The crank 50 is
set to move toward and in the direction of
movement of the carrier 7 during the period
of coincident movement between the carrier
and the stock, so that the stylus 45 during
said coincidence or between the points 1 and 7
(see Fig. 5) will advance across the stock and
return, making a straight line thereon. An-
other line will be made during the coincident
movements at the next revolution of thedriver,
and so on.

1t 1s obvious that this movement may be ap-
plied in many ways without de]eertlrwP from
the principle thereof or thespirit of my inven-
tlon.

Having described my invention, I claim—

1. In amechanical movement, the combina-

tion with a uniformly-rotating driving mem-.

ber, a plurality of independent devices for
varylng the angular velocity ratio with a con-
tinued rotation, a continuously -advancing
member driven by one of said devices at the

variable peripheral velocity of said device, a
crank and a connecting-rod and an advanemer
and retreating member driven through said
crank and conneetmg—rod by the other ¢ of said
devices at a velocity coinciding during a por-
tion at least of the forward movement of the
advancing and retreating member with the
concurrent velocity of the continuously-ad-
vancing member.

2. In amechanical movement, the combina-
tion with a uniformly-rotating dmmcf merm-
ber, a speed-varying mechanism for varying
the angular velocity ratio with a continued
rotation, a continuously - advancing member
driven from said mechanism at varying ve-
locities, a crank and a connecting-rod and an
edvencmo and retreating member driven
through said crank and eenneetmcr-rod from
sald meehenlsm at a velocity COlDCldlI]D‘ dur-
Ing a portion at least of the forward move-
ment of the advancing and retreating member
with the concurrent velocity of the continu-
ousiy-advancing member.

3. In a mechanical movement, the combina-
tion with a unitormly-rotating driving mem-
ber of a speed-varying transmitting mechan-
1sm consisting of a driving-crank drlven from
sald driving member, a driven crank eccen-
trically mounted to said driving-crank, and a
link connecting said cranks, a continuously-
advancing member, motion - transmitting
means for advancing said continuously - ad-
vancing memper with a variable velocity by
adeveloped movement from sald driven crank,
a second speed-varying transmitting mechan-
1Ism consisting of a varying radius-crank a
fixed radius-crank mounted eccentrically of
sald varying radius-crank and engaging said
varying radius-crank, said transmitting mech-
anlsm driven from Sa,ld driving member an

ber, and a crank and connecting-rod connec-
tion between sald advancing and retreating
member and the driven element of- said sec-
ond transmitting mechanism, said transmit-
ting mechanisms being orﬂ‘emzed to effect co-
incident movements of said continuously-ad-
vancing and sald advancing and retreating
members, during an appreciable period in
the advance of said advancing and retreating
member.

4. In amechanical movement the combina-
tion of an advancing member, a roll for ad-
vancing said advancing member, a driving
member, a speed-varying transmitting mech-
anism between sald driving member and said
rollconsistingof a pair of eccentrically-mount-
ed cranks and a link connecting said cranks,
an advancing and retreating member movable
in line with said acdvancing member and speed-
varying transmitting mechemsm between said
driving member and said advancing and re-
treating member operative to advance and re-
tract said advancing and retreating member
with a velocity coinciding during a portion at
least of the forward movement of the advanc-
ing and retreating member with the concur-
rent velocity of the continuously-advancing
member.

5. Inamechanical movement, the combina-
tion of an advancing and retreating member,
a crank and pitman operatively connected
with said advancing and retreating member,
a driving member, and a variable radius-crank
a speed-varying transmitting mechanism be-
tween said driving member and said crank con-
sisting of a fixed radius-crank set eccentric to
and engaging sald variable radius-crank. an ad-
vancing member movable in line with said ad-

vancing and retreating member, a roll for ad-

vancing sald advancing member and a speed-
varying transmitting mechanism between said
driving member and said roll, said speed-vary-
ing transmitting meehamsms belng adapted
to effect eubstentlelly colncident movements
of said advancing and said advancing and re-
treatingmembersduring anappreciable period

in the advance of said advancing and retreat-

11g members.

6. In amechanical movement, the combina-
tion of an advancing member, an advancing
and retreating member mova,ble in line tbere—
w1th a d“[‘lVlDG‘ member,a roll peripherally en-
oaoing said edvanemg member to advance the
same,a speed-varying mechanism consisting of
a palr of eccentrically-mounted link-connected
cranks between said driving member and said
roll, a crank and connecting-rod connected to
and for advancing and retracting said advanc-
ing and retreating member and a speed-vary-
ing mechanism consisting of a fixed radius-
crank a variable radius-crank en gaged by said
fixed radius-crank, between said dI‘lVlI]D' mem-
ber and said crenk, and eonnectma'—rod sald

05 advancing and retreating member movable in | speed-varying meehamems being adepted to
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effect substantially coincident movements be-
tween said advancing and said advancing and
retreating members during an appreciable
period in the advance of said advancing mem-
ber.

7. Ina mechanical movement, the combina-
tion of anadvancing member. aroll foradvanc-
Ing said advancing member, adriving-shatt, a
crank concentric and mounted fast with said
driving-shaft, a second crank driven from said
driving-shaft and mounted eccentric to said
irst crank, a link connecting said cranks, an
advancing and retreating member movable in
line with said advancing member and speed-
varying transmitting mechanism between said
driving-shaft and said advancing and retreat-
ing member sald link-connected cranks and
speed -varying transmitting mechanisms ar-
ranged and adapted for coaction to effect sub-
stantially coincident movements of said ad-

808,404

vancing and sald advancing and retreating
members duringe an appreciable period in the
advance of said advancing and retreating mem-
ber. |

8. Ina mechanical movement, an advancing :

member, an advancing and retreating metn-
ber movable in line therewith, a driving-shaft,
speed - varying transmitting mechanisms
oeared to sald driving-shaft and operatively
connected with said respective members to
effect varying movements of said members
substantially corresponding in velocity and
direction during an appreciable period in the
advance of said advancing and retreating
member. |

FRANCIS H. RICHARDS.

Witnesses:
EFrEeED. J. DOLE,
JOHN . SEIFERT.
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