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- UNITED STATES PATENT OFFICE.

- soN, a subject of the King of England, re-
ssiding at Taunton, in the county of Bristol

CHARLES J. ROBERTSON, OF TAUNTON, MASSACHUSETTS, ASSIGNOR TO THE CAMPBELL |
~ PRINTING PRESS & MANUFACTURING COMPANY, OF NEW YORK, N. Y., A CORPORA-

TION OF NEW YORK.

MECHANICAL MOVEMENT.

043,19%.

~ Application filed March 21, 1905, Serial No. 251,205. Renewed June 4, 1908. Serial No. 500,120.

To all whom it may concern: ‘_
Be it known that I, Cuarces J. ROBERT-

and State of Massachusetts,- have invented
a new and useful Mechanical Movement, of

-~ which the-following is a specification..
. In developing the mechanical movement

~rial No. 227344, I have found that the

n
-

~iindified and lmproved the apparatus, con-
‘sistd’ in. arranging. the mechanism so that

-

20
" is of advantage on large size machies. If

shown, deéscribed, and claimed in my appli-
cation for patent filed October 6, 1904, Se-

mechanism is capable of certain” modifica-

#1ons and improvements which are of advan-
stage In certain kinds of printing presses.

‘he” first important- point wherein 1 have

saeh reverse will take more than 180 de-

‘orees or a half:turn. By this modification,

2 still easier reverse can be obtained which

. a pitman be ‘employed, this increase in the
- reversing movement can be obtained advan-
~“tageously by employing what 1s sometimes

- 30

- position; which difference arises from .the

25 spoken of by engineers as the “ sweet side”

~ of the pitman.

It is"well :known in mechanics that 1t a

‘revolving crank-pin be connected by a pit-
~man to'a horizontal shding member that
- the movenient.amparted to that member will

he differént in each direction from central

angular deflection of fthe pitman or the * pit-

Lman error”’ as it is sometimes called.

35

“man and s a sliding member. Suppose the
“erank or wrist-pin to move from position

40

. parted to the .
acceleration or retardation.
45

#1 to position #2, where the pitman and
crank-arm are at such an angle, less than
90 degrees, that the plus acceleration from
the angular deflection of the pitman 1m-
slider will change to a minus
During this
movement of the crank-pin, the movement
of the sliding member is an accelerating

~movement both from. the wrist-pin and from

50

the deflection of the pitman. From this
point on in the revolution, the movement
imparted by the deflection of the pitman 1s
a retarding movement first acting In oppo-

Ty,

‘to the sliding member from position

" Referring to Figure 14 for illustration, 7 |
slesignates a radius, ¢ a crank-pin, p a pit-

| sition to the accelerating movement impart-

ed by the wrist-pin during angle «, that is
while the crank-pin moves from posttion 2
to position #3, and then a retarding move-
ment acting in conjunction with the retard-
ing movement imparted by the movement of
the crank-pin while the Yatter moves: from
position #3 to position F4. The result of
this action is that the movement imparted
2 to
position #4 1s a movement which first ap-

proximates, or is almost a constant speed

movement while the wrist-pin moves from
position f? to position #3, and then 1s a
oradual de . |

to rest from. position #3 to position F#4.
By using this principle in a reversing mech-

“anism and commencing the reversing action
substantially at position #2, a much easier
translation from the constant speed drive

to the reversing action is accomplished; and
a longer reverse is obtained, both angularly
and 1n direct travel. )
reverse can be obtained from a wrist-pin.
The particular object of this invention is
to modify the mechanism of said previous

application”to utilize this “sweet side” of

the pitman reverse. In developing the same,
certain modifications and changes in the
mechanism have been made, the principal

one of which is the use of a reversing pin-

ion or pinions separate from the main driv-
ing mechanism. o .

The apparatus is illustrated in the accom-
panying four sheets of drawings, referring
to which, |

- Fig. 1 is a side elevation of the mechan-

ism. Fig. 2 is a detail view of one of the
parts used in the reversing mechanism. - Fig.
8 is a detail view of the cam mechanism used
| to actuate the impression cylinder. Ig. 4 1S
a cross sectional view of the mechanism. Fig.
5 is a detail view of the mechanism employed
to raise and lower the main shaft.
is a detail view of the connecting gearing

Fig. 6

for the reversing mechanism. Fig. 7 1s a de-
tail view of part of the reversing mechanism.
Figs. 8 to 18 inclusive, are diagrams 1llus-
trating the action of the reversing mechan-
ism, and Fig. 14 is the diagram herein be-

| fore described.

Therefore, an easier
75
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veferring to the drawings and 1n detain, !
A designates the usual frame work mounted:

to reciprorate on which is the usual bed or

form carrier B.

O designates the impression cylinder, the
shaft of which is journaled eccentrically in
bushings 10 fitted in the frame. -
Mounted on the end of the impression cyl-
inder shaft is a gear 11, which meshes with
a driving gear 12 to which power 1g appled
in any suitable way. The driving gear 1s
mounted on a ‘main shaft 14, which is jour-

naled 1n eccentric bushings 15 fitted in the

frame work A and In an interlor strut or
bearing 16. A partial internal gear 17.1s

. gecured on the end of the main shaft 14.

A driving shaft 18 is journaled in .one of

~ the struts of the machine and in a bushing

20

25

30

30

40

45
tained from the internal gear 17.

 for the same distance.

50

60

hereinafter referred to fitted in strut 16.

This driving shaft 18 carries a driving pin-
ion 19, which meshes with a rack 20 secured
to the.bed. A pinion 21 1s arranged on the
end of said driving shaft 18 in position to en-
gage the partial internal gear 17. Arranged
on the main shaft 14 is a partial external or
spur gear 22 and the driving shatt 18 car-
ries a pinion 23 in position to engage the
partial spur gear 22. Tlhe said partial ex-
ternal and internal gears occupy substan-
tially similar angular positions on the main
shatt 14.” =~ } .

The mechanism hereinbefore described

constitutes the main driving mechanism for

imparting the constant speed movements and-

operates as follows: When the main shaft
14 is lowered by its eccentric bushings 15, the

partial internal gear 17 will engage the pin-.

ion 21 on the driving shaft 18 and will
turn the driving pinion 19 to move the bed

through the rack 20.. When the main shaft.
14 is raised by its eccentric bushings 15, the |

partial external gear 22 will engage the pin-

“ion 28 and hence will turn the driving piion

19 to actuate the bed through the rack 20 in
a reverse direction from the 1llove111e11§r%llg-

5
mechanism is so designed that these move-
ments will take place at the same speed and
' KExcept for the an-
oular section of the partial internal gear 17
and the partial external gear 22, this mech-

anism is 1 substance the main driving mech-

anismi shown, described and claimed in my
application for patent Serial No. 227,344,
previously referred to.. On the face or mn-

side of the internal gear 177is arranged 2

wrist-pin 25 or crank element which actu-

ates the reversing mechanism as hereinafter

described. The relation between the inter-
nal gear 17, the pinion 21, the external gear
99, and pinion 23 is such that the uniform
speed. imparted to the bed forward and
backward is the same as the spéed of the bed
as given to it by crank-pin 25, connecting

' - ing _ e |
65 rod 26, rack-rod 29, pinion 24 and rack 20 | engage the reversing pinion 24.- When the

945,197

at the Instant of greatest. deflection. The

Cmain-dreiving mechani=m will impart a con-
stant speed forward and backward motion
to the bed -for less than 2 half turn of the
ain shafc 14, as the paztial gegas 17 and 22
are made less than 180 degreesimn. operative

circuniference. . IR N
The reversing mechanism will now be de-

scribed.
A pitman 26 is connected to the crank-

- | . . U -
element or wrist-pin 25 and also to a shaft
o7 fitted in a sliding block 28, which 13 free

to reciprocate horizontally in a guide-way

280, attached to the frame. Connecting
pieces 29 are journaled for attached to the

‘ends of the shaft 27, two, connecting. pieces

similarly arranged.
The left hand connecting

being preferably used and being practically

70

75

80

, SR
plece, looking at-

Fig. 4 will be first described see Figs. 2, g5

6 and7. This connecting piece is slotted at its .

forward end and the sides of the slot are
accurately finished. Titted into the slot 15 a

block 80 which forms a supporting and guid-

ing means for the inner end of this con-
necting piece.

A bushing 31 is journaled .

90

in the strut 16 and the driving shaft 18 is

journaled in said bushing, as previously

stated. This bushing 31 has a hub 32 which -

is eccentrically arranged and which carries

9o

said block 80. Formed or secured to the

connecting piece 29 are upper and lower
racks. 33 and 84 which are arranged In
position to engage the upper and lower sides
of a gear 24 secured on the driving shaft 18.

This gear is made wide faced and 1s ar-

ranged to engage short racks 240 and 241

tage in Figs. 1, 4 and 6 of the drawings.

'The right hand connecting plece 29 1s <11ni-.

100

“attached to the bed, as shown to best advan-

105

larly connected except that the parts which

connect the same are arranged on a shaft

line with the driving shaft 18. The rack
942 which the reversing gear 24 of this ar-

rangement engages, is made of a single piece

180 which is journaled in the frame-work in -

110

and of a length so that the right-hand: gear -

94 will remain constantly in mesh therewith.

This right-hand connecting. piece 29 acts as .

a squaring mechanism, or 1s a complement

ing in takine the heavy strain of reverse.

The same will be neglected for further dis--
cnssion until hereinafter referred to as the:

details of its operation, except as hereinaiter
indicated, are identical with the lett-hand

connecting piece 29. The racks 33 and 34 of

the connecting piece are arranged a- little
farther apart than the.diameter of the re-

versing pinion 24. When the bushing 31 is.

held in position as shown in Fig. 6, the ec-

centric hub 82-will be at its highest position

and the block 80 will thus guide the connect-
ing piece 29 so that the lower rack 34 will

115
of the left-hand reversing mechanism aid-

120

130
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a

o
L I

b;iShiﬁg. 31 is turned, which is done by the | the amount of the angle «, and hence’ the -
- -mechanism hereinafter described, the guid- | time and movement of this retardation will -
iing block 30 will be held at 1ts lowest posi-

:-tlon'so that the upper rack 33 will engage the

reversing ‘pinion 24. .
‘The cam mechanism for operating these

. parts will now be described.

A cam shaft 37 is journaled in the mac}iine

and is driven by any suitable gearing so as ;
to turn twice for each two-revolutions of

. the main shaft 14 or twice for each cycle
. of operation. "Arranged on said cam shaft
'is'a cam 38, engaging which is a roller 39
~arranged on a lever 40 secured on a shaft 41

- journaled in the machine. This lever 40 is

~provided with teéth 42 at its upper end
“which - éngage ‘teeth projecting from the

““bushing 15 which is journaled in the frame.
. ()n the 1nner end of the shaft 41 1s arranged

a simllar mechanism as shown in detail in

my prior apglication. By this mechanism,
the main sha ]

t 14 will be raised and lowered.

- Also arranged on said cam shaft is a cam

25

45 engaging which is a roller mounted on a
pivoted lever 46 which connects by a link
47 to a short lever 48 mounted on a cross-

shiaft 49 journaled in the frame-work. On

the outer ends of this cross-shaft are - ar-

- ranged levers 50 which connect by links 51

30

tol the eccentric bushings 10 which carry the
impression cylinder. By this mechanism,
the impression cylinder will be raised and

lowered in unison with the shaft 14, the ad-

-+ vantages of which operation are pointed out |
35

and claimed- in my prior application for
patent referred to. Also arranged on said

- cam-shaft are cams 52, engaging the grooves

- of which .re rollers mounte

40

on the ends of
pivoted rocking levers 53 which have teeth
54 which engage teeth 55 formed on the

- bushings 31. These cams 52 are of substan-
~ tiallythe same contour as the cams previously
* described and they operate to raise and lower

45

pleces 29. - | o
The operation can be followed by the dia-

. the ‘guide blocks 30 for the connecting

., grams. In Fig. 8 the bed is shown as just
" completing its uniform forward speed move-

50

ment obtained from the internal gear 17.
The reversing pinion 24 1is just enga%ing
into the reversing rack 240. It will be

‘noted that this engagement takes place be-

" fore the crank-pin 25 has reached its high-

- 9D

est position by the angular difference @ here-
inbefore pointed out. Now, as the wrist-
pin travels from this position to-its dead
center at the left, shown in Fig. 9, the speed

. of the bed will be retarded and the bed

50

brought to a state of rest at its left hand ex-
treme by the action of the pitman and 1its

. connecting piece previously referred to actu-

65

ating the reversing gear 24 which is engaged
with the upper rack 33 of said connecting
pilece. The reversing movement will take

longer than 90 degrees or a quarter turn by

“be greater than that obtained with the usual
true or half-turn crank reverse.
the wrist-pin/moves from its left-hand dead.
center, shown in Fig. 9, to the position
shown 1n Kig. 10, the bed will be started on

i
hand or forward position is obtained. This

1ts movement to the right at a speed gradu-
ally commenced at zero and increasing up
to full speed. Thus from passing from po-
-sition shown in Fig. 8 to position shown in
Fig. 10 the reversal of the bed at its left-

reversing movement is greater angularly

‘than that usually obtained from a taue crank
reverse by twice the angle ¢ and the:travel
1s correspondingly greater than the usnal
radius of reverse. The external gear'22 now

Now. as

10
75

30

comes into operation and gives the bed its

return movement. During thisreturn move-
ment, the bushing 31 will be oscillated so
that the lower racks 34 will next engage the
‘reversing plnions 24. The same reversal
now takes place with the bed at its right-

hand end of travel as indicated i Figs. 11,

12, and 13 through rack 241. The changed

35

a¢

relation between the connecting pieces 29

and the reversing gears 24 gives the change
motion necessary to this reverse. The par-
tial internal gear 17 now comes 1nto opera-
tion giving the bed its constant speed for-
ward movement, returning the bed to the
poslitioni shown 1n Fig. 8 and completing the
cycle. o o ‘

- The partial internal gear 17 and the par-
tial spur gear 22 are made less than half
gears angularly by twice the angle «. Dy
this arrangement the time and travel of the
reversing movements are increased relatively
to the constant speed movement, and hence
an easler action 1s obtained. '

95

100

105

two-revolution movement in.such way that

! The mechanism as shown. is applied to a

“each reverse takes more than a half turn and

| each.constant speed movement takes corre-

| spondingly -less than a half turn. When

110

i the constant speed- movements are taking

| place, the connecting

richt end reversing gear being turned idly *

pieces 29 run out of
! engagement with the reversing gears 24, the :

115"

by its bed rack 242 so as to keep the same

proper time relation until the right hand

connecting piece again engages the suine.

SN Sl

Thus a smooth acting mechanism is_pio-
| vided by which a very heavy bed can be re! >

' ciprocated at high speed and reversed with-

out jar. - R
By using reversing gears and reversing

- racks the strain and wear of the reversing
|' movements is taken entirely oft of the driv-

125

ing pinion 19 and rack 20 which is employed

el

wear on these parts 1s saved so that they
will work accurately when ecalled,into ac-
tion, which 1s necessary, as.the constant

——

- for the constant speed movements, and hence

;130
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1sms are arranged at equal distances from
- the center,
10
smntly in mesh with the rack 249,

| 1‘911t10r1. | \ |

‘main driving mechanism and a crank actu--
“ated reversing mechanism connected to op-

- . 2. A mechanical movement comprising a

reversing mechanism connecéted to reverse
“the:bed at the extremes of its travel in either
“direction and to act for more than a lm]f |
.inrn for each reversing movement. ——

30 nation of a l'ec1p1‘ﬂcatnw member, a ‘main
BeoE ’drlwng mechanism therefor for nnpartum a

site direction, the time of thieg uniform speed
movements bemﬂ‘ less than the hme of the
*1'eversmg movementb. X

backward movements to a

~of the pitman will be employed for each re-
“versing movemerit and so that the same will

945,

Ay s -":

speed movement or movements are the oper- ! .
|

ative: nmvements of the bed. mld Slmuld be
e\trémbl accurate, R
By'supplementing o doublmo the rev ers- I
g meehmnam, as shown .[md de%crlbed.. a
very strong arrangement is‘provided to take
the jars .md strains and as the two mechan-

r n 1

the bed 1s kept from . twisting,
The right-hand pmion 24 can be Lept con-

The details herein shown and descrlbed

may be greatly varied by a skilled mechani¢
without departing from the scope of m y in-

Having fully descrlbed my invention, what
I claim and desir e to secure by Letters-—Pat-
fmt of the United States is— -

1. A mechanical movement compmsmo a

% 1'ate for more than a half turn for a reverse.

main’ driving mechanism, a crank a(,tudted

3. In a mechanical movement the {3011’1]31:-

constant speed movement thereto, and a re-
versing mechanism for slowing down, stop-
pmcr and starting the member 111 the oppo-

4. A two-revolution mechanical movement
for converting rotary into reciprocating
movement, comprising a main driving mech-
anism for imparting uniform for vard and
reciprocating
member, a crank reversmg mechanism, and
means for connecting the crank reversing
mechansim to a reciprocating member for
more than a half revolutlcjn of the crank be—-
tween each of the uniform movements. = -

5. A.mechanical movement comprising a
main drwmg mechanism, a revolving erank,
a pitman. connécted thereto and (,onnectmn%
therefrom t’o the bed arranged so that the |
* sweet side.” “of the pitman will be employed
for the reversing movement for more than a
half turn of the revolving crank. ~ |

6.. A mechanism comprising a main driv- |

ing mechanism, a revolving crank, a pitman |

connected thereto and connections therf,fl om
to the bed arranged s¢ that the “sweet side ”

be connected to the bed for more than a half
turn for each reversmg movement

LI

197

tion of the moving member, a rack carried
by the same, a driving pinion engaging said
r*lch, an Internal gear ha,vmcr less than half

7. In a nwchamcﬂ movement the combina-

65

a circumference and a pinion for turning the .

~driving pinion in the opposite dlrectmn and

2 reversing mechamsm operating alternately- |

with the main driving mechanism.

8. In a nmchamcal mmrement the combi-
nation of a main drivin
nected to actuate the beg
mechanism for reversing its movements, sail

reversing mechanism bemcr connected to the
bed for each reverse by two separate sets of

connections Whlch opera,te together and

‘square the bed.

9. A reverbmg mechanism comprlbmg a
crank actuated shding member and two sets

of conngctlons therefrom to the bed actmn-
at each reverse to square the bed. .. =

10. A’ reversing mechanism for a ‘mechan-

“1cal movement , COMPrISINg a: revolving wrist-
pin, a sliding member a pitman connectmn
between the %hdmtr member and a wrist-pin,
“two connecting pieces attached to'the sliding
| member, and connectmns ‘whereby both con-

necting pieces will be geared to the bed for
each reverse. r
“11. A mechanical movement COI]'IPI‘ISIIIO a

‘main shaft, a partial internal and a partial
| external gear carried thereby, a driving pin-
ion and 1'11(31{ pinions with Wthh sald par-

tial gears enfmo'e to make up a main driving

'mechanmn.. a wrist-pin carried by the in-
“ternal gear, a pitman connection betwéen the

wrist-pin and sliding ‘member,. connecting

pieces carried by the shiding member and

means whereéby they are geared to the Ded

-f()r each reversing: action.

2. A mechanical movement comprlsmg 2

main shaft, a partial internal and a partial
external O'ear carried thereby, a driving pin-
1on and rack, pinions connected to the driv-

ing pinion and arranged to codperate with

' the partial  gears ‘to form a main driving

mechanism, a wrist-pin’ carried by the in-

ternal gear, a sliding member, a pitman con-
-nectmn between the shdmo' ‘member  and
wrist-pin, two connecting pieces carried by
the s‘hdmg member, a reversing '
rack for each connectmg piece, “and means
for opposnely gearing the connecting pieces
‘| to the reversing pinions for ‘tltemate re-

VGI‘SES.

In testlmony whereof I have hereunto set
my hand, in the presence of two %ub%crlblntr

| w1tnes%es.

C 7. RQBERTSON_
W’ltnesses. B s
Rosert T. JOHNSTON

I‘RED J VIEWEG.
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