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11 Claims. (CI. 235-63)
The present invention relates to devices com parts controlled thereby in its displaced position
prising a stationary part and a displaceable part until automatically released and restored at the
and particularly to mechanism for selectively termination of a shifting Operation.
Figure 8 is a fragmentary Section through th:
Shifting the displaceable part in either direction
parts constituting the unit for connecting an air
to any desired position.
The invention is shown and described as ap shock absorber with the driving or actuating
plied to a Calculating machine, but is equally means of the carriage during the last step of a
applicable to adding machines, printing ma shifting operation thereof.
Figure 9 is a detail view of the cam lever which
Chines, typewriters, listing machines, check
10 Writers, tabulating machines and other devices prevents operating connection between the air 10
having relatively movable parts which it is de shock absorbing means and the carriage actu
Sired to position in various displaced positions atting means until the last step of a shifting
Operation.
With respect to each other.
s

It is an object of the invention to provide
means for automatically positioning a displace

Shift kegs

The shifting mechanism is controlled by a
plurality of shift keys which are preferably
arranged in One single row directly in front and
in alignment with the various key sections form
ing the keyboard of a calculating machine.
termined positions under the control of means
The shift control keys (Figures 1 and 2) are
adapted to determine the direction and the ex mounted
in a key section frame 2 of conventional
tent of movement of said mechanism.
design and are held in normal or raised positions
Another object of the invention is the pro by
Springs 3. Disposed underneath
Vision of means for locking the displaceable the compression
key Stems 4 and mounted in brackets 5 de
mechanism in any displaced position thereof, pending from the key section frame 2 is a slide
25 Said
means comprising the driving means.
5 with a plurality of V-notches which are
Another object of the invention is the provi identical
to each other, there being one of these
Sion of means for automatically shifting a dis

able mechanism to a predetermined position.
Another object of the invention is to provide
means for automatically shifting a displaceable
mechanism to any one of a plurality of prede
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placeable mechanism including unitary control
ling means Settable to a plurality of positions to
control operation of said shifting means.
A further object of the invention is the pro
Vision of suitable spring power for shifting a dis
placeable carriage through one or more positions

20

25

notches provided for each shift key stem 4. At
the bottom of each V-notch is a downwardly

extending slot 8 conforming to the thickness of

30

the shift key stems. The distance between the

center of each of these slots is the same, but is
Slightly greater than the distance from key stem
key stem so that in the relative spacing be
in either direction upon operation of the control to
tWeen the key StemS and the slots each succeed
ling means therefor.

ing slot 8 is spaced one increment further away
Another object of the invention is to provide from
respective key stem than the preceding
Suitable means for positively arresting a dis one, soitsthat
depression of a shift key will posi
placeable carriage at the completion of a shift
the said slide 6 a differential amount equiva
Without causing undue strain on the shifting tion
lent to the value of the key depressed. A strong
mechanism.
Spring 9 tensioned between a stud O on the slide
Other objects will appear from the following 6 and a depending lug fl on the shift key frame
description, reference being made to the draw always
tends to return the slide 6 and all other
ings, in which:
parts controlled thereby to normal or inactive

Figure 1 is a general plan view of the tabulat position. The extreme left hand end of slide 6
ing shift comprising the present invention.
is provided with a downwardly extending portion
Figure 2 is a front elevation of the special Which terminates in a pin f2. This pin provides
shift keys and associated mechanisms.
the connection between the slide 6 differentially
Figures 3, 4, and 5 are sections taken on lines
3-3, 4-4 and 5-5, respectively, of Figure 1 ill

5

positioned by any of the shift keys and the
mechanism for controlling the extent of a shift

lustrating the various instrumentalities employed ing Operation.
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50

in the present invention.

A bail 3 (Figures 1, 2 and 7) positioned direct
Figure 6 is a fragmentary detail in plan of the ly behind said slide 6 and underneath the shift

key stems 4, is journalled at 4 in the rearwardly
extending arms 5a of brackets 5 on the key sec
tion
frame 2. Whenever a shift key is depressed
Figure 2 showing in detail the differentially mov not only the slide 6 is positioned thereby, but also

mechanism which controls the direction as well
as the extent of a shifting operation.
Figure 7 is a section taken on line 7-7 of
60

able slide for determining the order into which
the carriage of a calculating machine is to be
shifted and the bail for holding said slide and

55

the bail 3. However, the timing of operation of

these two parts 6 and f3 is such that the bail 3

is not rocked downwardly until the key stem has

60

2
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fully positioned slide 6 and has come into align
ment with a slot 8. The moment this happens
the respective key stem will have contacted the
bail 3 and further downward movement of the

key stem 4 will impart rocking movement to said
bail 3. At its left hand end, said bail is provided

With a rearwardly extending right angular pro

jection 5, while at its right hand end (Figures l,
2 and 7) it has a depending arm 6, the purpose
of which parts will be described as the specifica
tion progresses.
Selective shift control

The mechanism which is set by depression of a
shift lxey , through the medium of slide 6, to de
termine the distance of the carriage shift com

prises a, tWO-armed lever 2 (Figures 1 and 6)

thereby will cause the carriage to be arrested

when it reaches a different position corresponding

to that mechanically represented by the Setting of
the lug positioning mechanism.

-

Means are provided for maintaining the ad
justment given to the shift controlling lever upon
depression of a shift key until the carriage shift
ing operation has progressed to a point Where
the carriage is shifting into the respective order

predetermined by the depressed key.
In order to maintain such adjustment of lug 36
for the period mentioned above, bellcrank 26 is

O

equipped with an arcuate rack 29 (Figures 1, 2

and 6) at its extreme forward end, as already de
scribed, and bail i3 is provided with a rearwardly
extending projection 5 which is capable of coop

erating with a plurality of notches 29a formed

lever embraces with its slot 23 the pin f2 of the
20 slide 8, as already mentioned, while the rearward
an 2 Sb carries a stud 24 which projects through

Within arcuate rack 29, there being One of Such
notches 29a provided for each shift key l; i. e.
each ordinal position of the carriage.
Thus Whenever a key is depressed by the

provided with an arcuate rack 29, normally posi
tioned to the left side and in the path of projec

direction by virtue of its connections 2, 2i, 24
with slide 6, an amount determined by the move

fulcrumed at 22. The forward arm 2 cl of this

5

a slot 25 of a bell crank lever 26 pivoted at 2 operator, the arcuate rack 29, which normally lies
underneath and to the carriage guide plate 28. to one side of projection 5, as can be seen in
The forward extremity 26a of this bellcrank is Figures i and 2, is moved in counter-clockWise
tion 5 on bail 3. While the rear Ward and shorter

ment of the latter caused by the respective de

ment with the first one, embraces the fulcrum 2

tion 5 on bail 3. The first and longer part

aim 26th of said bellcrank engages with a pin 30 pressed shift key stem 4. Such movement brings
in the longitudinal slot Si of a lever 32 Which by the proper notch 29a directly underneath and
means of another longitudinal slot 33 in align into alignment with rearwardly extending projec
of the downward movement of a key stem 4 when
longitudinal movement in opposite directions. In being depressed is utilized entirely for differen
examining Figure 4 of the drawings it will be tially positioning slide 6, and for bringing all
noted that lever 32 normally touches with its en cooperating parts thereof to their predetermined
tire upper face the underside of carriage guide locations, this being accomplished While the key
plate 28, but is spaced away from the short arm stem 4 is sliding over the cooperating inclined
26b of bellcrank 26 by means of a sufficiently surface of notch T. The moment the key Stem
Strong compression Spring 33d Surrounding the has moved over this inclined surface and into
fulcrum pin 2. The other enlarged end of lever alignment with slot 8, the second and Shorter part
32 is supported for sliding movement by a spring

30

of bellcrank 26 for limited universal as Well as

35

40

biased two-armed lever 34 (Figures 1 and 4) piv

oted at 35. Thus it is apparent that by virtue of

its peculiar mounting, lever 32 is not only capable
of longitudinal adjustment in opposite directions,

of the downward stroke of key stem 4 Commences.

35

40

The key stem 4 now contacts the top edge of bail
3 and further downward movement thereof

causes bail 3 to rock about its pivot points f4
sufficiently to bring projection 5 thereon into en

but also capable of limited vertical and radial gagement with the aligned notch 29a, thus lock
movement about its fulcrum point 27.
ing securiy parts 6, 2, 26, 32 and lug 36 in their
Lever 32 is also equipped on the upper side of selected
positions while the respective key f is
its free and enlarged end with a lug 36 which is maintained
in such depressed position.
in direct alignment with the center line bisecting
Ball
3
is
maintained in depressed position
50 fulcrum 2 and pin 30 (Figures 1 and 6). Lug
during
a
shifting
operation after release of the
36 is adapted to cooperate with a plurality of depressed key by coil
spring 52 (Figures 1 and 7)
steps 3 attached to the underside of the car which
is
normally
restrained
but which is per
riage plate 38, there being one of such steps pro
to become effective during a shifting Op
vided for each order into which the carriage (not mitted
eration by the following mechanism. AS men- 5 5
55 shown) can be shifted.

60

65

previously, bail 3 is provided at its right
The normal position of lever 32 and Iug 36 is tioned
hand
end
a downwardly extending aril 6
illustrated in full lines in Figure 6, in which posi (Figures 2 with
7) which abuts the extreme end
tion said lug is out of the path of steps 37. When of the longand
arm 4 a. of a bellcrank 4 which is
a shift key is depressed the lug 36 is adjusted in a
counter-clockwise direction a differential amount fulcrumed on a suitable support at 42. The Short
Corresponding to the value of the depressed shift er arm 4f b of this bellcrank lever 4 carries a
4c which penetrates an elongated slot 43a.
key through the medium of slide 6, pin f2, two stud
armed lever 21, bellcrank lever 26 and lever 32 Within the forward arm 43b of a two-arned
to which it is attached. The lug 36 is illustrated lever 43 pivotally supported at 44. The other arm
in dotted lines in Figure 6 in the position to which
Said lug is moved upon depression of the 'f'' shift
key which determines a shifting of the carriage to

its extreme left hand position.

This mechanism whereby lug 36 may be selec
70 tively positioned in the path of transverse move
ment of any of the steps 37, constitutes a means
for forming a series of mechanical representations
corresponding to the respective positions of the
carriage, because in each of the positions to which
5

60

43c of lever 43 is curved and its free end nor

mally abuts a right angular extension 45a of an
arm 45 (Figures 1 and 3) which is attached to a

sliding member 46 at 47 for limited pivotal move
ment thereon. The member 46 in turn is slidably
secured to a bracket 49 depending from the cal
riage guide plate 28, by means of pin 3nd slot
Connections 48. On its extreme left hand end

slide 46 is equipped with a lip 46a which is adapted
to be engaged by a latch 53 also slidably at
lug 36 may be set, the mechanism controlled tached to bracket 49 and normally maintained

75

3
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in its uppermost position by a tension spring under the heading of 'Selective shift control.'
50. ,

The right hand end of lever 34 underlies a nose

45b riveted or welded to member 45 and disposed
Members 45 and 46 are constantly urged towards opposite
thereto is a similar nose 6 a carried by a

their extreme right hand or normal position, as
shown in Figure 3, by a spring 5 which is strong
er than spring 52 and which is tensioned between
right angular extension 45a and a convenient
place on the machine frame (not shown). In
10

20

30

40

45

two-armed rocking lever 6 also pivoted at 35,

the tip of nose 6 a being positioned slightly
above the tip of nose 45b. The other and some
what shorter arm of lever 6 is slotted at its end
this position members 45 and 46 hold bail 3 in and is engaged by the forward and pin shaped
its inoperative position as shown in Figures 1 and end 62a of a shifting fork 62 (Figures 1 and 4) 10
7 through the medium of two-armed lever 43 which is pivoted at its approximate center to a
and bellcrank 4, despite the influence of coil rearwardly extending lug 63a formed on a bracket
Spring 52, the strong tension spring 5f being 63 depending from the carriage guide plate 28.
easily able to neutralize the action of said coil The other fork shaped end 62b (Figure 5) of
Spring 52 which tends to rock bail 3 with its shift fork 62 engages a slidable clutch member 5
lateral extension 5 into engaging position with 64 on a vertical shaft 65, the lower end of which
rack 29. Whenever a shift key is depressed, is supported by a suitable thrust bearing 66, while
it is therefore necessary to remove the restrain the upper end of said shaft extends through the
ing influence from the coil spring 52 in order to plate 28 for perfect vertical alignment and car
permit it to act upon bail 3 and thereby lock any ries on its square end 65a, which extends above 20
setting of lug 36 for the entire duration of a shift. the plate 28 a small drive pinion 67 constantly
independent of the release of the depressed shift in mesh with the teeth of the rack 38d formed on
key by the operator. This is accomplished by the rear edge of said carriage plate 38 for shifting
latch 53 which is always in a condition to latch the same in either direction.
The clutch member 64 is keyed to shaft 65 25
slide 46 whenever it is pushed to the left, against
the tension of spring 5, by depression of any for limited sliding movement by means of a pin
of the shift keys and through the medium of 68 which extends through the slot 69 in shaft
bail f3, bellcrank 4 and two armed lever 43. 65. The two ends of clutch member 64 are each
with two ratchet teeth 70 and 7 f which
The moment such action has taken place and equipped
slide 46 (Figure 3) is latched, all pressure is re normally mesh with complementary ratchet teeth 30
moved from lever 43 and 4f and coil spring 52 72 and 73 on the sleeves 74 and 75 respectively.
Will act of its own accord to maintain bail 3 and The upper sleeve 74 is keyed to the splined
extension 5 thereon in operative position until hub of a bevel pinion 76, while the lower sleeve
Slide 46 is again released by automatic means to 75 is keyed to the splined hub of a bevel pinion
77. Both of these bevel pinions are freely ro 35
be described hereinafter.
tatable on the shaft. 65. Retaining rings 8 and
Shift direction control
79 prevent said sleeves from sliding off of the
The direction of a carriage shift is determined hubs of said bevel gears 76 and 77 inasmuch
by a very simple mechanism to be described pres as they are always spring pressed towards clutch
ently which functions entirely automatically, member 64 by the compression springs 30 and 8 40
making it unnecessary for the operator to set a surrounding said hubs. Bevel pinions 76 and 77
Special shift direction key before depressing any in turn are in constant mesh with a larger bevel
of the shift keys . This mechanism is largely gear 82 which is directly connected to the shift
controlled by two important factors. One is the actuating mechanism, to be described in a suc
carriage position at the time the operator de ceeding
part of this Specification, and therefore 45
preSSes a shift key; and the other of course is constitutes the driver of this bevel gear assembly
the Ordinal number of the shift key depressed.
76, 77 and 82. The ratio of the gear assembly is
It has already been mentioned under the head such that gears 76, 77, shaft 65 and gear 67 ro
ing of "Selective shift control' how lever 32 and tates through ninety degrees for each ordinal dis
lug 36 are capable of a limited angular adjust placement of the carriage.
50
ment about fulcrum point 27 to bring the lug
As heretofore explained, when a shift key is

36 into the shifting path of any of the nine steps depressed by the operator the locking assembly

or ridges 37 on the underside of the carriage
Support plate 38 (Figures 1, 4 and 6). Such ad

justment of lever 32 and the extent thereof is of

course controlled by the respective shift key de
pressed, as has been explained under the above
60

comprising the parts 45 and 46 is pressed towards
the left by the members 3, 4 and 43 and this
movement of slide 46 and arm 45 pivoted thereto

55

is utilized to shift the clutch member 64 out

heading.

of engagement With one or the other of the

shifted, the length of each ridge corresponding
to the distance between each order and conse
quently to a single shift. The furthest right hand
Step Or ridge 37 represents the first order, or
extreme left hand position of the carriage, while

bevel pinions 16, 77 and the larger bevel gear 82

sleeves 4 and 75 in order to establish a
Each ridge 37 represents one of the nine orders two
driving connection between either one of the two
of the machine to which the carriage may be

60

for driving through the shaft 65 the drive pinion
67 and consequently the carriage support plate
38 in either direction, depending on which one

of the two bevel pinions T6, it is being driven
and which one is idling. However, as long as the 65
all steps to the left thereof represent the higher clutch
members 64, 74 and 75 are in their neutral
Orders up to nine.
or ineffective positions, as illustrated in Figure 5,
In Figures 1 and 6 the carriage plate 38 is . the
entire gear assembly remains locked against
shown in the #6 order, while lug 36 is shown in any rotation Whatsoever. It should be noted
its initial or Zero position. The upper end of lug
70 36 is chamfered and extends through an appro that the drive assembly can not lock itself against 70
rotation except when the carriage is properly

priate aperture 28a in the carriage guide plate positioned, as, after the drive is initiated, gears
28 (Figure 1) into the plane of ridges 37 and is 76 and 77 must rotate for ninety degrees each
held in such position by spring biased two-armed before
the complementary ratchet teeth become
lever 34 (Figure 4) pivoted at 35 to a bracket
75 40 attached to 49, as has already been explained effective to stop the drive. The two-armed le 75

4.

5

.

O

20

30

40
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wer G is always urged to the position in which would bring the upper edge of nose 45b below
this clutch member 64 is in such ineffective or nose 6ia, forcing the latter upwardly to rotate
neutral location by a strong spring biased cen the entire lever 6 in counter-clockwise direction
tralizer 83 (Figure 4) which engages with its W and by means of the shift fork 62 shift clutch 64
notch a pin 84 on lever 6i. This centralizer 83 out of engagement with bevel pinion T. So that 5
is pivoted to the bracket 49 depending from plate the shaft 65 would be driven in the opposite di
28 at 85 and is pulled in clockwise direction by rection by bevel pinion 76, causing the carriage
the spring 85a tensioned between a convenient to be shifted towards the right. Arm 45 can
pin (not shown) on the base plate of the ma only yield in a counter-clockwise direction about
chine and a pin 86 on the lower extremity pivot 47 on account of a slotted stud 87 (Figure O
of 83.
3) on bracket 49 and is normally always held in
It is thus apparent that in order to shift clutch contacting position. With Said Stud by tension
member 64, either upwardly or downwardly, it Spring 5.
Since the timing must be such that the Selec
is necessaly to rock two-armed lever 6, either
in clockwise or in counter-clockwise direction. tive shift control takes place before the lock 15
When rocked in a clockwise direction, lever 6 therefor is set, as is apparent When viewing Fig
and shift fork 62 move clutch member 64 down ure 2, and as has already been thoroughly ex
wardly to remain in driving engagement with plained, means are provided for latching arm 45
bevel pinion and out of engagement With the With its nose 45a in raised position long enough
bevel pinion 6, and conversely when lever 6 is to permit its point to locate on top of the point 20
rocked in a counter-clock Wise direction, shift of nose 6a upon the subsequent movement to
fork 62 shifts clutch member 64 upwardly to re the left of arm 45 caused by the rocking of bail
main in driving relationship With pinion 5 and 3, bellcrank 4 and two-armed lever 43. This
entirely out of engagement with pinion . From is of course only necessary When during the
the foregoing it is apparent that When lever 6 i course of a shift Selection the lug 36 has been
is moved from the position ShoWn in Figure 4. One moved over one of ridges 37.
of Said pinions is being driven by gear 82 to ro
The mechanism provided for this purpose com
tate clutch member 64 and consequently the prises a latch hook 88 (Figures 1 and 3) pivot
shaft 65, gear 87, and through rack 38a shift the ally mounted to a bracket 89 on the underSide of
carriage (not shown) While the other pinion lo plate 28. A spring 90 tensioned between a cen 30
tates idly.
tral point on latch hook 88 and the bracket 49
Means are provided for positioning a control tends to hold the hook 88a, normally in contact
ling member to determine the direction of shift With the forwardly extending right angular pro
in accordance with the shift key depressed. For jection 45a of arm 45. The moment arm 45 is
convenience the Ordinal positions of the carriage raised by lever 34, hook 88a, will immediately
are numbered from 1 to 9 starting with the ex latch the arm in Such raised position, holding it
tlene left hand position. So that movement of the there until the entire arm 45 is pushed towards
carriage to the left is to a lower order position the left by lever 43. Latch hook 88 follows the
and vice versa. As illustrated in the drawings, movement of arm 45 sufficient distance to permit
the carriage or carriage plate 38 is in the #6 the point of nose 45b to locate on top of nose 40

position; if it is desired to shift to the F1 posi
tion the operator depresses the il Shift key and

6 d. Further movement of arm 45 causes latch

hook 88 to disengage from projection 45a due
the lug 36 is thereby moved from its zero loca to the contacting of stop 88b (Figure 3) with
tion to the F1 location indicated by the dotted the plate 28 just after nose 45b is positioned on
45 lines in Figure 6. During such movement lug 36 nose 6 fa. A pin 9 on bracket 49 is provided to
moves over the 6 ridge With the result that limit the upward movement of arm 45 in order
arm 32 is momentarily depressed at its left hand to prevent clutch 64 from shifting out of its prop
end, which carries the lug 36 and such movement er position during the shifting operation and
causes a similar movement of lever 34 (Figure until again released by slide 46. This happens
4) in colunter-clockwise direction about pivot at the end of the shifting operation when slide
point 35 against the tension of Spring 39 with the 46 and arm 45 are automatically released to re
result that the right hand end of lever 34 under turn to their normal or initial position and all
lying nose 45b on arm 45 raises the latter suffi the parts controlled thereby are free to again
ciently to bring the point of its nose above the aSSume the positions shown in Figures 3 and 4
55 point of the nose 6 a. on 6 so that subsequent of the drawings.
55
movement of arm 45 towards the left brings the
Shift
actuating
mechanism
lower edge of nose 45a on top of nose 6a, there
The actuating or motive power for driving the
With forcing the entire lever 6 to rock in clock
Wise direction to shift clutch member 64 out of large bevel gear 82 (Figures 1 and 5) which
60 engagement with the upper bevel pinion 76 to es transmits its motion to the clutch member 64 60
tablish a drive of shaft 65 through bevel gear 77, through either one of the two bevel gears 76
causing carriage plate 38 to shift five orders in or TT, as already described in the preceding chap
ter, comprises an ordinary clock spring 96 en
the left hand direction.
If on the other hand it is desired to shift from closed in a suitable housing 97. The inner end
the F6 order in which the carriage is, into the of this Spring is fastened to the shaft 98 upon 65
it 9 or 8 order, then lug 36 does not move over which both the gear 82 and the spring housing
a ridge 37 but is moved from the Zero position, 9 are rotatably mounted, while the outer end of
in which it is shown, one or two increments in said spring 96 is attached to the housing 97. The
counter-clockwise direction and into the shifting housing in turn is rigidly secured to the hub of
70 path of the #9 or the F8 step 37 and the two bevel gear 82 so that these parts always rotate 70
armed lever 34 remains stationary during Such in unison whenever clutch member 64 is shifted
procedure so that the point of nose 45b re Out of its neutral position. The spring 96 has
mains, as shown in Figure 4, below the point or Sufficient force to shift the accumulator carriage
apex of two-armed lever 6. In that case, Sub of a calculating machine through the maximum
5

sequent movement of arm 45 towards the left number of orders, when properly wound up and 75
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5

after such a shift of the carriage through all venient toggle joint arrangement for exerting an
the Orders there is still enough reserve force equal and simultaneous pressure upon the two
left in the Spring to complete another shift if pins 25 and 26 on dogs ff2 and 3 respectively,
neceSSaly.

Automatic means are provided for winding said
clock Spring during the first cycle of movement

5

10

when the slide 7 is pulled downwardly by the
cam. 46b on slide 46. The moment this happens
carriage plate 38 is free to move in either direc

Of the actuator that occurs after a shifting op tion, depending on which one of the bevel pin
eration. This means comprises an ordinary fric ions 76 and 77 (Figure 5) is driving, and this
tion clutch 99 made up of two discs foO and Of. condition obtains as long as slide 46 is latched

Disc 00 is formed integral with the shaft 98,
While the disc 0 l is keyed to a second shaft O2
carrying the drive gear iO3 which is driven by the
actuator through a convenient train of interme
diate gears (not shown). In order to maintain

discs foo and Of in constant frictional engage
ment with each other, a compression spring 04
is interposed between the disc Of, slidably keyed
to the shaft O2, and two lock nuts fos, 06 by

by latch 53; the moment the latter is released, O
however, dogs 2 and 3 will immediately be
pressed into engagement again by springs 4
and f 5 with two of the apertures 38b in plate
38 to arrest the latter in its movement.
5
Shift stopping mechanism.
In order to release the slide 46 at the proper
moment to stop the carriage plate 38 in the
Selected ordinal position, means are included in
the construction of this shifting mechanism 20
which will not only function to disengage latch
53 from slide 46 at the proper time, but will also
function to decrease the speed of the carriage
shift plate 38 when shifting into its home posi
tion to prevent undue strain on the Working parts

means of Which the amount of compression of
said. Spring 04 may be varied. The two lock
nutS 05 and 06 fit on a threaded portion 07 on
Shaft 02 and are in juxtaposition to the drive
gear f03 which is keyed to the shaft for perfect
alignment with the train of intermediate gears
to the actuator (not shown) by a pin 08. The
entire assembly is properly supported in bearings of the shifting mechanism.
The stopping mechanism about to be described
C9 and (, attached in any suitable manner to
an upright support plate
on the base plate is actuated by the arm 32 (Figures 4 and 6) dur
of the machine.
ing its movement to the left or right caused by
It is thus apparent that with the proper ratio the lug 36 contacting with one of the steps or 30
between the intermediate gears (not shown) and ridges 37 just before the completion of a shift.
the gear f03, the first cycle of movement of the If the carriage happens to be shifting towards
actuator after any shift is sufficient to wind up the left from a higher into a lower order, arm
clock spring 96 through the medium of friction 32 is pushed by the respective step 37 to the left
clutch 99, inasmuch as said spring is anchored as the carriage enters the Selected position, and
to shaft 98 with one end and to the stationary conversely if the carriage is shifting towards the
housing 97 with the other end. During all sub right from a lower order into a higher order,
Sequent actuation cycles disc 10 will merely slip arm 32 is pushed an equal distance towards the
Over disc DO without rotating the latter, the right. Its elongated slots 3 and 33 surrounding
40 Spring 96 having already been wound up during the pins 39 and 27 respectively permit such move 40
the first cycle, of movement of said actuator. ment in opposite directions to the extent of a
The Spring is thus maintained in a constant state distance equalling the Space betWeen two orders,
of tension in readiness to actuate the shifting as has already been explained in a preceding part
of this Specification.
mechanism whenever a shift is determined.
Means are provided for locking the carriage
This lateral movement of arm 32 in either
plate in any displaced position thereof. Said direction is utilized to rock an upright lever 3
means are controlled by the slide 46 (Figure 3) which is pivoted at 32 to a small bracket 33
and comprise two dogs f2 and 3 which are fastened to the base plate 34 of the machine.
slidably mounted on the front face of bracket 49 On its extreme upper end is a pin 35 (Figures
(Figures 1 and 3), and which are normally 1, 4 and 6) Which projects through a radial slot 50
Spring pressed into engagement with appropriate 36 in member 32. By means of this pin f35
rectangular shaped and equally spaced apertures arm 32 is normally held in its centralized posi
38b in the carriage plate 38 by the compression tion in which lug 36 can pass over only one of
Springs 4 and 5 which are anchored between the ridges 37 during its adjustment by any of the
the lower extremities of dogs 2, 3 and lugs shift keys . Of course, rocking lever 3 must 55.
49a, and 49b formed in the bracket 49. The dogs also be maintained in such centralized position
are disengaged from the plate 38 upon depres at all times except when it is rocked by arm 32
Sion of a shift key f by slide 46 in order to per to operate the shift stopping mechanism.
mit the shift actuating mechanism to function.
For this reason a centralizer f37 (Figure 4)
To accomplish this, slide 46 is equipped with a is provided which is keyed to a shaft 38 jour 60
can face 46b (Figure. 3) which cooperates with
a pin 6 on a sliding member 7, also mounted
in a groove cut into the bracket 49 midway be- .
tween the dogs 2 and 3, as can be clearly
seen in Figure 1 of the drawings. A Suitable.

strip of metal riveted to the front of bracket

nalled at its forward end in bracket 49 and at its
rearward end in bracket 63. Centralizer lever

f37 carries at its free end a pin 39 which nor

mally engages the bottom of a V-shaped aper
ture in rocking lever 3 tending to hold the lat
ter always in absolutely vertical position by vir

65

49 retains these three siidable members, 2, 3 tue of a strong Spring tensioned between a suit

and 7 in their respective grooves.
A pin 8 on slide 7 projects through a slot
3 in bracket 49, just as pin 6 projects through
O
a similar slot f20 for limiting its vertical move
ment. The pin 8 also projects through slots in
a pair of bars 2 and 22 of equal dimensions
which are pivoted at opposite points 23 and 24
75 to the backet 49. The whole unit forms a cons

able point on centralizer 37 and the pivot point
f 32 of lever 3f. Keyed to the other end of shaft

38 is a lever 40 (Figures 3 and 4) which rests

with its free end on a lip on latch 53, so that

70

whenever the lever 3? and consequently the

centralizer 3 is rocked by sliding movement of
arm 32 as the carriage enters the selected posi
tion, Iever 40 is also rocked through the medium

7

6
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of shaft 38 to which both levers 37 and 40 are tively, in Such a manner that the lower teeth
57 on collar 53 are normally kept in locking
keyed, with the result that latch 53 is pulled down
and Out of engagement with projection 46a on. engagement with their cooperating notches 58
Slide 46 to permit the latter to be pulled back to in Stationary member 59 and against the upward
5 initial position by its strong tension Spring 5. preSSure exerted on said collar 53 by compress
Such movement of slide 46 immediately removes iOn Spring 62, thus making it impossible for the
the pressure of can 46b from the pin 6 on slide collar 53 to move in any direction, as well as
if so that the compression springs 4 and 5 making it impossible for the air compressor 4
are free to expand again pushing dogs 2 and to function as both of these units are keyed to
O f 3 into locking engagement with the proper ap the shaft 47 and work in unison. This construc
ertures 38 b in plate 38, thus stopping the latter tion eXcludes any danger of piston 43 making a
half Stroke, due to the compressed air behind the
in itS shifting movement.
In Order that the dogs 2 and 3 may engage piston after a carriage stopping operation. Fur
the carriage plate 38 to arrest the latter Without thern Ore, it aSSures perfect alignment and timing
5 undue strain in the position determined by the of said teeth 56 and 57 with their cooperating
depressed shift key , a double acting air com notches 63 and 58.
The Spur gear 65 is in Constant mesh with
preSSO 68 (Figures 1 and 5) is provided by
means of which the Speed of the carriage plate 38 another larger spur gear 7 twice its size which
can be slowed down during the last step of the is rigidly secured to bevel gear 76 on shaft 65 by
20 Shift. This compressor is supported by upright. tWO pins 72, the ratio being Such that each car
member
(Figure 1) and is of conventional riage shift step Will cause approximately one
design, comprising a cylindrical housing 42 (Fig fourth rotation of gear if and consequently only
ure 5) closed at both ends within which a piston One-half rotation of gear 65. Since the gear
or plunger 43 is reciprocated. Piston i 43 is op fT is rotated during each step of a shifting oper
2. erated by shaft
through connecting rod 44 ation, it of course in turn rotates gear 65 a corre
journaled gin crank pin 4S Supported between Sponding amount, so that the pair of diametric
Clank aims 5 and 45. Crank arm i A5 is ally Opposed pins 69 on collar 64 are also dis

placed. The moment that the pin f69 which
happens to be riding on top of the high point 67c
alined with shaft 47. Shaft 4 is to the right of cam lever 6 is displaced, the latter is free to
Of and parallel to the shaft 65 and is at its lower rock upWardly a sufficient distance to permit
piled to shaft, it and

end Supported by a thrust bearing 49 of iden

Spring 62. However, such upward movement of
lever 6 is prevented by means hereinafter de
Scribed until the rotation of gear f65 incident to

shaft 4 between the crank arm i45 and the
guide plate 28 is of a somewhat increased diam

wider than the dogs 56, when viewing Figure 5.
This is necessary since gear 65 must first be

eter in contrast to the upper and lower ends
thereof. This is done to facilitate mounting of
an aSSembly 53 (Figures 5 and 8) by means of
Which it is possible to connect the double acting
air compressor
with the shift actuating
mechanism on the shaft 65 during the last step
of a shift. This assembly 52 comprises a clutch
Collar 53 slidably mounted on the enlarged por
tion of Said shaft 47 by means of a pin and slot
Connection 55 and 55 respectively. The slid
able clutch collar 53 is equipped with a pair of
upper teeth 56 (Figure 5), diametrically oppo
Site each other and a similar pair of teeth 57
disposed on the lower end thereof. Normally the
tWO teeth 5i engage the two complementary
notches 58 in a stationary member 59 fixed to

the latter can move upwardly far enough to per
mit engagement of Said notches 63 by teeth 56.
Further rotation of gear 65 causes collar 53 to
participate in such movement inasmuch as the
lower teeth 58 will be riding over the top edge of
stationary member 59, thus locking the slidable
clutch collar 53 into engagement with the upper
collar 64 of spur gear 65. Collar 53 being
keyed to the Shaft 4 forces the latter to rotate
also, and with it crank arm f 45, which in turn
Operates the piston 43 in double acting com
pressor 4 through a single stroke.
The resistance offered by the compressor 4

The upper end of shaft,

aperture
within the carriage guide plate 28
for proper Support and alignment with the center the last Step of novenient of the carriage.
It Will be noted that notches 63 are S.OneWhat
of thrust bearing 49. The greater part of the

50
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50
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to the rotational movement of shaft 47 is com

mensurate to the force needed for slowing up the
movement of carriage plate 38 during the last step

is of Sufficient diameter to accommodate a com

in the shifting operation and is transmitted from

preSSion Spring 62 which tends to push collar the compressor unit 4 to the plate 38 through
G53 in upward direction to bring its pair of upper the following parts: 44, 45, 47, 53, 65, T ,
teeth 55 into engagement with two diametrically 6, 64 and through shaft 65 to gear 67 and finally
Opposed notches 533 in the collar 64 of spur gear

35

rotated a small amount to allow pin 69 to move
from the high point f67c of cam lever 67 before

the frame. The central bore 6 of member 5S

Surrounding the enlarged portion of shaft 4

30

engagement by two teeth 56 with their cooper
atting notches 63 in collar 64 under pressure of

extends into an

bearing block 5 as the latter.

45

25

axially

tical design as bearing 66 and within the same

40

20

& While crank an A5

is similarly pinned to a stub shaft 4
30

O

to carriage plate 38, or if the bevel pinion 76 is

f65, supported and freely rotatable on the shoul idling, through the large bevel gear 82 over to
der 66 formed by the upper end of the enlarged bevel gear 7, through clutch member 64 to shaft

pOrtion of Shaft, i.

65 and from there to Spur gear 67 and again
Such upward movement by collar 53, however, through the latter to rack 38a of plate 38.
is normally prevented by a cam lever 67 (Fig
Just before Spur gear 65 has completed its
lures 4, 5 and 9) pivoted at 68 to a bracket, 68d. half rotation the two pins 69 and TV on the
70 Which is attached to the underside of plate 28 opposite side of collar 64 and 53 are brought
and which is provided to prevent operation of the into contact with can lever 6 and the latter is
air compressor
before the last step of a car rocked downwardly again by this pin 69 during
riage shift. The free end of cam lever 67 (Fig its movement over the can Surface 6a, to the
gures 5 and 9) is interposed between the two pins high point 67c. Such downward rocking move

E69 and 70 on the collars f64 and 53, respec ment of lever 67 causes slidable clutch member

60

7
53 to follow suit to again engage with its lower arm 32 is rocked downwardly for an instant, im
2,216,636

teeth 57 the complementary notches 58 in sta
tionary member 59, thus locking piston 43
against further operation. This cycle of opera
tion can only be initiated when cam lever 67 is

parting a similar movement to two-armed rock
ing lever 34 (Figure 4) pivoted at 35 which with
its right hand end underlying nose 45b of lever
45, causes the latter to be raised Sufficiently above

released during the last step of a shift by a con nose 6 so as to be latched in such raised posi
ponent operated only at such time, irrespective tion by spring biased latch 88.
Thus the preparatory steps in the shifting
of the position of pins 69 which rotate continu

0

ously with gear f G5.
The release of lever 67 is controlled by the

novement of rocking lever 3 (Figure 4), Since

this lever is only oscillated by arm 32 at the con

clusion of a shifting operation when the lug 36

desired position of the carriage by positioning lug

of a pin T3 carried by said cam lever 67. It
is apparent therefore that as long as rocking

36 in the path of the #2 ridge 37 for controlling
the extent of the shifting operation and the 15
latching of nose 45b in raised position for pre
determining the direction of the ensuing shift.
During the second part of the downward stroke
of the #2 shift key, the bail 3 is rocked in clock
wise direction about its two pivot points 4 (Fig 20
ure 7) bringing the rearward projection f3 (Fig
ures 1 and 2) thereof into the proper notch 29a

lever 3 is in its centralized or ineffective posi

of arcuate rack 29 on the forward end of bell

comes into contact with one of the steps 37 on
plate 38, as has been fully explained in the pre
ceding part of this specification.
Rocking lever 3 is provided at its upper end
with an appropriate cut out portion 3 la (Figure
4) equipped with a double acting cam 3 lb which
normally is disposed with its high point on top

25

operation have been initiated during the first
part of the downward stroke of the shift key 10
representing the #2 order. These steps consist
of forming a mechanical representation of the

tion, as shown in Figure 4, the cam lever 67 is crank lever 26. At the same time, through down

held in its downward position (see Figure 5) in wardly extending arm 6 on bail 3, bellcrank 25

which it keeps slidable clutch collar 53 in lock 4 (Figure 1) is rotated in counter-clockwise di
ing engagement with stationary member 59 rection, causing two-armed lever 43 to be rotated
against the pressure exerted by compression in clockwise direction, there with pushing arm 45

30

spring 62 to the contrary. With lever 67 held and slide 46, to which the former is pivotally at
in such position, rotation of spur gear f65 and its tached, a sufficient distance to the left, against
two pins 69 arranged diametrically opposite the tension of spring 5, so as to be latched by
each other on the collar 64 will have no effect
..whatsoever on said cam lever 67. But the no

ment lever 3 is rocked in either direction by arm
32, pin 73 on lever 67 will move to one side of
can f3b and lever 67 will be free to rock up

wardly as soon as the restraining influence of the

two pins 69 is removed therefron, thereby per
mitting clutch collar 53 to shift into driving en
40

55

60

gagement with the collar 64 of spur gear 65,

forcing the latter to rotate against the action of
compressor f4, thus effectively slowing up the
movement of carriage plate 38 during the last
Step of a shifting operation in order to relieve
the strain placed on dogs 2 and 3 when they
are stopping the carriage,
Operation.
The various mechanisms constituting the tabu
lating shift having been fully explained in the
preceding specification, a brief description will
presently be given of the sequence of operation of
the various parts forming the subject matter of
the present invention.
Let it be assumed that the operator wishes the
accumulator carriage to be shifted from the sixth
order, in which it happens to be, to the second
order. The operator will then have to depress
the shift key representing the number two order

30

latch 53. This movement removes the restrain

ing influence of the strong tension spring 5 from
the coil spring 52 on bail 3, thus permitting the
latter to hold projection 5 on bail 3 firmly in en- ;
gagement with arcuate rack 29 until slide 46 is
released again at the completion of the shift. The
arm 32 and its lug 36 are therefore maintained
in their adjusted positions after the operator re
leases the it2 shift key.

Two other important operations are instituted
during the movement of parts 45 and 46 towards

latching position. Nose 45b, which has already

been latched in raised position by hook 88a, is

moved on top of nose 6 fa of rocking lever 6,
causing the latter to rock against the tension of

the centralizer 83 a limited distance in clockwise

direction about its fulcrum point 35, and by Vir

tue of its pin and slot connection 62a (Figures 1

and 4) with shift fork 62, this fork is also rotated

about its pivot point 63a, but in counter-clock
Wise direction, with the result that the clutch

collar 64 (Figure 5) on shaft 65 is shifted out of
its locking or neutral position and into driving

relationship with the lower bevel gear 77.

55

Coil spring 96 now unwinds and transmits ro
tational movement to the shaft 65 and the Spur
gear 67 through the medium of housing 97, bevel
gears 82 and 77 and the clutch collar 64 which is

of the actuator. This would be the second key keyed to said shaft 65 by means of a pin 68, while
from the right hand side when viewing Figures bevel gear 76 is idling. However, shaft 65 can
to rotate until the dogs 2 and
1 and 2. As the key stem 4 of this key is being not3 commence
(Figure 3) are disengaged from their respec
pressed dowri Wardly by the operator against the

60

tive apertures 38b (Figure 6) in carriage sup
port plate 38. This happens almost simultane 65
necessary to position the lug 36 on arm 32 in the ously with the operation just described and is ef
shifting path of the #2 step or ridge 37 on the fected by the cam 46b through the medium of
bottom face of carriage plate 38, Movement of parts 6, 7, 8, 2, 22, 25 and 26. The
slide 6 is transmitted to arm 32 by the parts 2, timing of these two operations is such that the
2, 24, 26 and 30. A mechanical representation clutch collar is fully positioned before the dogs 70
2 and 3 are pulled out of engagement with
of the instant or starting position of the car
riage is formed by the position of the ridge 3 plate 38.
All the parts necessary for predetermining the
in the path of movement of lug 36, and during
a.djustment of arm 32, in this case, lug 36 will be extent or distance of the shift as Well as the di
75 moved over the it 6 ridge 3 with the result that rection thereof are now held firmly locked in 75
tension of its compression spring 3, the slide 6 is
shifted toward the left the number of increments

8
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their effective positions by the slide 46 and the having a plurality of operative positions, means
latch 53 and the carriage plate 38 is now free to movable by Said displaceable mechanism, means
be shifted by the coil spring 96 from the F6 Or for shifting said displaceable mechanism in either
der to the i2 order, this being in a direction to

direction, Selectively Settable means including a
member movable to a plurality of positions cor
AS Soon as the carriage plate 38 is shifted responding to the respective positions of said
through three of the four Orders required, Step displaceable mechanism, and means responsive
iF2 comes into contact with lug 36, placed in its
said member in movement thereof jointly and
path of operation, and the remaining movement to
concurrently
controlled by said movable member
into the F2 order by plate 38 is utilized to Stop and said movable
means, and With respect to Said
Wards the left.

the latter as Well as to restore all the various

parts to their initial or normal locations.

movable means to determine the initial direc
tion of operation of Said shifting means.
2. The combination with a motor driven shift

O

Arm 32 is now pushed towards the left by the
i2 step on plate 38 and in doing so oscillates able carriage, of a plurality of relatively movable
lever 3 (Figure 4) which is pivoted at 32 to the members one of which moves synchronously with 5
bracket 33, in clockwise direction by virtue of its said carriage and another of which is Settable
connection 35 and 36 with said lever 3. This with respect to said first member, means con
oscillation in clockwise direction of lever 3f, trolled
by the relative positions of Said men
when viewing Figure 4, releases cam lever 6 so
for determining the extent of carriage move
that it can swing upwardly to establish a driving bers
ment, means controlled by said members jointly 20
relationship between compressor f4 and shaft for
controlling the direction of carriage move
65 to retard the shifting movement of plate 38 ment, and means comprising a manipulable men
during the last step, and also causes centralizer ber for actuating said direction controlling
3 to rock in counter-clockwise direction, which means and initiating movement of said carriage.
in turn transmits its movement to lever 40
3. In a machine of the class described, the 25
through the shaft 38, to which both of the last combination
with a machine frame, a carriage
inentioned levers are keyed.
transversely shiftable thereon to a series of oper
The free end of lever 40 resting on top of a atting positions, and motor driven mechanism se
lateral extension of latch 53 forces the latter lectively operable to shift said carriage in either
against the tension of its spring 50 to release the direction to said Operating positions; of means 30
slide 48 and consequently all the other parts con movable by said carriage, Selectively settable
trolled thereby Which are immediately restored to means including a series of keys operable to form
their neutral positions by the spring 5. These a Series of mechanical representations corre
parts comprise the dogs 2 and 3, two-armed sponding to the respective positions of said car
lever 6 , shift fork 62, and clutch collar 64, dogs riage, means controlled by Said movable means
2 and 3, clutch collar 34, and gears 6 and and responsive to said selectively Settable means
Serving to stop and lock the carriage in posi in setting movement thereof to determine the di
tion at the completion of the last step of the rection
of operation of Said carriage Shifting
Shifting operation. Tension spring 9 becomes ef inechanism, means operable by said selectively
fective to restore (Figure 2) the slide 6, ever 2 i, settable means for initiating operation of Said
bellcrank 26, and arm 32, which is centralized carriage shifting mechanism, means automati 40
again to the position shown in Figures i, 5 and 6 cally effective upon initiation of the operation of
by centralizer 37 and through the medium of said shifting mechanism in response to operation
rocking lever 3 while the bail i3 is rotated in of said selectively settable means for latching
Counter-clockwise direction to again assume its said shifting mechanism in operating condition,
neutral location, Such as shown in Figures 2 and and means controlled by the carriage upon move
7, by the parts 45, 43 and a through the action ment to the position represented by the setting of
of the tension spring 5.
said selectively settable means for disabling Said
In arresting left Ward novement of the car latching means.
riage, ever 32 is noved toward the left as it is
4. In a machine of the class described, the
viewed in Figures i and 6, which is toward the combination with a machine frame, a carriage
right as it is viewed in Figure 4. This movement transversely shiftable thereon to a series of op
Carries it out of engagement with the upper end erating positions, and notor driven mechanism
of lever 3. So that the latter will not be relatched selectively operable to shift said carriage in either
in its left shift determining position as the lever direction to said operating positions; of means 5 5
32 passes under ridge 3 during restoration to movable by Said carriage Selectively settable
normal position. A shift of the carriage to the means including a Series of keys Operable to form.
right does not involve movement of the lug 36 a series of mechanical representations corre
past ridge 37 during either setting or restoration, sponding to the respective positions of Said cal
so it is unnecessary to disengage levers 32 and 34 riage, means jointly and concurrently controlled
during the stopping operation incident to a shift by said movable means and responsive to said Se 60
in this direction.
lectively settable means in Setting movement of
During the first digitation following this shift the latter to determine the initial direction of op
ing operation, the coil spring 96 (Figure 5) will eration of Said carriage shifting mechanism,
again be wound up by the parts comprising the means operable by said Selectively settable means
frictioll clutch 99 and by the gear 03 which is for initiating operation of Said carriage shifting
geared to the actuator by a train of intermedi mechanism, and means controllied by the car
ate gears (not shown).
riage upon movement to the position represented
While the preferred construction has been de by the setting of Said Selectively Settable means
Scribed in the foregoing Specification, it is under for terminating operation of said carriage shift 70
stood that the invention is capable of modifica ing mechanism.
tion Within the scope of the following claims.
5. In a machine of the class described, the
I cairn:
combination with a machine frame, a carriage
in a machine of the class described, a sta transversely shiftable thereon to a series of op
tionary rechanism, a displaceable mechanism erating positions, motor driven mechanism Selec 75
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tively Operable to shift said carriage in either of said selectively settable means for ter
direction to said operating positions, and a con minating operation of said carriage shifting
trol device for said mechanism Selectively settable
to determine the direction of movement of said

carriage thereby; of means movable by Said car
riage means selectively settable to form a series
of mechanical representations corresponding to
the respective positions of said, carriage, and
means jointly and concurrently controlled by
O said movable means and settable in response to
Said selectively settable means in setting of the
latter for controlling adjustment of said control
device to predetermine the initial direction of
carriage movement.
5

6. In a machine of the class described, the
combination with a machine frame, a carriage
transversely shiftable thereon to a series of Op

erating positions, motor driven mechanism selec

20

tively operable to shift said carriage in either di
rection to said operating positions, and a control
device for said mechanism selectively settable to
determine the direction of movement of said car
riage thereby of means nowable by Said carriage

25

30

means selectively settable to form a series of me
chanical representations corresponding to the re
spective positions of said carriage, means jointly
and concurrently controlled by said movable
means and Settable in response to said Selectively
Settable means in Setting of the latter for Con
trolling adjustment of said control device to pre
determine the initial direction of carriage move

40

ment, means for initiating operation of Said car
riage shifting mechanism, and means controlled
by the carriage upon movement to the position
represented by the setting of said selectively Set
table means for terminating operation of said
carriage shifting mechanism.
7. In a machine of the class described, the
combination with a machine frane, a Carriage
transversely shiftable thereon to a Series of

operating positions, and motor driven mechanism

Selectively operable to shift said carriage in either
direction to said operating positions; of means
movable by said carriage means selectively Set
45 table to form a series of mechanical representa
tions corresponding to the respective positions
of said carriage, and means jointly and concur
rently controlled by said movable means and Set
table in response to said Selectively Settable.
50 means in setting movement of the latter to de
termine the initial direction of Operation of Said
carriage shifting mechanism.
8. In a machine of the class described, the
combination with a machine frame, a carriage
55 transversely shiftable thereon to a series of
operating positions, and motor driven mechanism

selectively operable to shift said carriage in either

direction to Said Operating positions; of means
movable by Said carriage means selectively set
60 table to form a Series of mechanical representa
tions corresponding to the respective positions of
said carriage, means jointly and concurrently
controlled by said novable means and settable
in response to Said Selectively Settable means
85

in setting movement of the latter to determine

nechanism.

9. In a machine of the class described, the
combination with a machine frame, a carriage
transversely shiftable thereon to a series of oper
atting positions, and motor driven mechanism
operable to shift said carriage; of selectively
Settable means including a Series of keys operable

to form a series of mechanical representations
corresponding to the respective positions of said
carriage, means movable by Said carriage, means
under the joint and concurrent control of said
two means for selectively determining the initial
direction and extent of carriage movement, and

5

means comprising said series of keys for initiating

movement of the carriage.
10. In a machine of the class described having

a frame, and a carriage transversely shiftable
thereon to a series of operating positions; the
combination with power operated carriage shift

20

carriage from one operating position to an ad
jacent operating position during each cycle of
operation thereof, including a control device and
means for preventing operation of said control

25

ing mechanism cyclically operable to shift the

device to interrupt operation of said mechanism

except at the conclusion of each full cycle of

operation thereof; of tabulation control means

Settable to form a mechanical representation of 30
a desired position of said carriage, means for
actuating said control device to initiate operation
of Said carriage shifting means, and meanS COn
trolled by Said tabulation control means and
rendered effective upon movement of said car 35
riage to a position within the distance between
operating positions in advance of the desired
position represented by the Setting of Said set
table control means, for rendering said control
device effective to interrupt operation of Said 40
carriage shifting mechanism at the conclusion
of the current cycle of operation thereof.
11. In a machine of the class described having
a frame, and a carriage transversely shiftable
thereon to series of operating positions; the com 45
bination with power operated carriage shifting
mechanism cyclically operable to shift the car
riage from One operating position to an adjacent
Operating position during each cycle of Opera
tion thereof, including a control device and 50
means for preventing operation of said control
device to interrupt Operation of Said mechanisri

except at the conclusion of each full cycle of
operation thereof; of tabulation control means

Settable to form a mechanical representation of
a desired position of the carriage, means for
actuating said control device to initiate opera
tion of said carriage shifting means, and Con
trol means for said carriage shifting mechanism
operable to cause the same to shift said carriage
from any of said operating positions to a posi
tion within the distance between operating posi
tions in advance of the desired position repre

sented by the setting of said settable control

means and to thereupon render said control de
the initial direction of Operation of Said carriage vice effective to interrupt operation of said car
shifting mechanism, means for initiating Opera riage shifting mechanism at the conclusion. Of
tion of Said carriage shifting mechanism and . - the current cycle of operation thereof.
means controlled by the carriage upon move

70 ment to the position represented by the Setting

O
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