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This invention relates to paper sheet feeding
devices and more particularly to the type ar-
ranged to feed paper sheets variable amounts to
post data on predetermined lines so that such
data is in the form of a bill. This data usually
consists of names, addresses, items of a bill, and
a related total. .

The main object of the invention is to provide
an improved arrangement to effect variable sheet
feeding of a bill form according to preset devices
in the machine and to accompany such sheet
feeding operations by feeding of a register sheet
by line spacing operations to provide for presenta-
tion of the same data on the register sheet but in
a condensed manner. ‘

A still further object of the invention is to pro-
vide for positively feeding the bill form and the
register sheet by a pin feed sheet feeding mecha-
nism which is known in the art to consist of ro-
tatable sheet feeding wheels having projections
cooperating with marginal perforations of the
paper sheet to be fed.

A still further object resides in the provision
of connections from a line spacing mechanism to
pin feed wheels to cause the latter to line space
the register sheet and to provide for connections
from the variable spacing operating mechanism
to other pin feed wheels to positively feed the bill
form to the predetermined extents.

Another object of the invention is to provide a
variable bill form spacing mechanism of the
start-stop type with related electromagnetic con-
trols enabling spacing operations for the bill form
to be predetermined by transmitting timed elec-
trical impulses to such electromagnetic controls.

Another object of the invention is the provi-
slon of electrical means to initiate impulses to
the start electromagnetic control upon comple-
tion of printing of & line of data and to provide
for electrical plug connections which are preset
by the operator to enable the transmission of a
timed electrical impulse to the stop electromag-
netic control when the predetermined extent of
spacing of the bill form has been effected.

A still further object of the invention is to co-
ordinate such electromagnetic controls with the
item printing and -total printing mechanism so
that paper spacings for the bill form are pro-
vided to the predetermined extent when printing
either items or totals. An advantage of this ar-
- rangement is to enable printing of the total at &
predetermined line at the bottom of a bill, and
upon printing a total to cause name and address
printing to be started on a certain line of the
next section of the bill, :
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In connection with the printing of names and
addresses followed by printing the related items
of the bill, a still further object resides in the
provision of a sensing arrangement which de-
termines when the last line of the address has
been posted on the bill form and which Provides
for the spacing of the bill form to a predeter-
l;ngl.ned line to receive the first item of the related

Another object of the present arrangement fs
to provide for printing the data of several bills
on each section of the register sheet and te ef-
fect the spacing of the next section of the regis-
ter sheet a sufficient extent to provide a head
space at the top of each section.

A more specific object and relatively important
object is to suppress such head spacimg opera-
tions of the register sheet until-all the data of
the last bill at the bottom of a section is posted
thereon. ‘

In carrying out this object such suppression is
effected until a total of the last bill is printed
on the bottom of a section of the register sheet
and upon completing the printing of a total such
head spacing operations occur. In the present
machine when the last line to be printed 13 oc-
cupled by a total imprint then head spacing op-
erations to the maximum extent occur. - By the
provision of an electrical control this Jast line
is sensed but until such tota] is printed it is in-
effective to initiate head spacing operations,

Therefore, in carrying out this last named ob-
Ject of the Invention the well known group con-
trol mechanism is coordinated with the initiating
control and if a group control is sensed at the
time the initiating control is effective then head
spacing operations of the register sheet occur,
However, if the initiating control is effective but
the group control has not sensed g change in
designation, head spacing operations are sup-
pressed to enable the posting of the remaining
items and the attendant total, and upon printing .
such total head spacing operations are initiatea
under the joint control of the initiating control
and the group control mechanism,

Another object of the invention is to effect
head spacing operations by successive line feed-
ing operations of the register sheet and in the
present machine this is accomplisheq by a sup-
plemental control for the line spacing mecha-
nism of the register sheet, and by idle operations
of the tabulating machine in which the present
improvements are incorporated, the register
sheet 18 head spaced by successive line spacing
operations, ‘
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Other objects of the invention will be pointed
out in the following description and claims and
{llustrated in the accompanying drawings, which
disclose, by way of example, the principle of the
invention and the best mode, which has been
contemplated, of applying that principle.

In the drawings:

Fig. 1 shows the outline of a record controlled
accounting or tabulating machine of a well known
form with the improved sheet feeding arrange-
ment assoclated with the printing mechanism of
such machine,

g, 2 18 a plan view of the improved sheet
feeding arrangement, showing particularly the
sheet guldes and the associated pin feed driving
mechanism for both the register sheet and bill
form,

Fig. 3 is a view in front elevation, showing
particularly the layout of the driving gears and
associated driven mechanisms for the pin feed
mechanism for the bill form and register sheet
and is taken on the line 3—38 of Fig. 2.

Fig. 4 is a plan view taken on the line 4—4
of Fig. 3.

Fig. 5 is a view in side elevation taken on the
line 5—5 of Fig. 4, this view showing particularly
the electrical control for the clutch which prede-
termines the extent of feed for the bill form.

Fig. 6 is a view in side elevation, showing par-
ticularly the gear drive mechanism from the
motor and is taken on the line 6—8 of Fig. 4.

Fig. 7 is a sectlonal view taken on the line
1—1 of Fig. 2, showing particularly the details of
the line spacing mechanism for the register sheet.

Fig. 8 is a sectional view taken on the line 8—38
of Fig. 2, showing particularly the construction
of the pin feed sheet mechanism for the bill form
and register sheet and assoclated guiding mem-
bers therefor.

Fig. 9 is a view showing a fragment of the bill’

form, showing the manner in which it is divisible
into separate bills and each showing the manner
of printing different forms of bills.

Fig. 10 is a fragment of the register sheet,
showing how the separate sections thereof re-
ceive the same printed data as occurs on the bill
form but in a condensed manner.

Pig. 11 is a detall view showing the operating
connections from the tabulating machine for op-
erating the line space device shown in Fig. 7.

Fig. 12 is a wiring diagram. :

Fig. 13 is a timing diagram of the electrical con-
tacts.

Fig. 14 is a timing diagram. )

Fig. 15 is a wiring diagram of a conventional
automatic group control circuit coordinated wlth
the present control circuits.

RECORD MATERIALS

The record materials which are fed by the im-
proved feeding mechanism shown herein con-
stitute a file sheet or register sheet 10 and a bill
form i1. The register sheet 18, as shown in Fig.
10, is a continuous strip, and the bill form shown
in Fig. 9 is also in the form of a continuous strip
provided, however, with weakened lines 12 which
enable sections of the bill form to be divided into
separate bills which are sent to the customers.
The register sheet 10 is the file sheet which re-
ceives the same impressions made on the bill form
il but in a condensed manner, as is indicated in
Fig. 10.

Both the register sheet 10 and the biil form {1
are in a fanfold arrangement. As best shown in
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hopper {8 and is passed upwardly from the supply
hopper so as to overlle a guide plate 4. As the
register sheet 10 comes off the guide plate 14 it
passes over a gulde plate 15 (see Fig. 8) so as to
partially surround a conventional platen 18§, and
is then directed upwardly and rearwardly be-
neath a pair of laterally adjustable guide plates
11, the register strip then being guided rearwardly
of the machine by a fixed guide plate {8 so that
in passing off the extremity of the guide plate 18
the printed register sheet drops into a storage
hopper 18.

The bill 1{ is drawn from a supply hopper 20,
then being guided to the front of the machine by
a curved guide plate 2f; (Fig. 8) then passing
forwardly over a guide plate 22 but underneath
the guide plate {5 and in turn also passing around
the platen (6 over the sheet 10. Adjacent the
bill form is a conventional inking ribbon R so dis-
posed that when the differentially adjusted type
bars 18’ (Fig. 1) are struck by a hammer to effect
the printing impression, the imprint will be made
upon the bill form 1. For providing carbon im-
prints of such impressions on the register sheet
a carbon strip may be interleaved between the
sheets 10 and {1 or it may be provided by a car-
bon coating underneath sheet {i. For the sake
of simplicity it may be assumed that the under-
side of the bill form {1 is provided with a coating
of carbon so that carbon imprints may be made
upon the register sheet 10. Alternatively a carbon
strip may be interleaved between the sheets 10
and (1 and fed in any suitable manner well known
in the art.

The bill form ({ is passed upwardly so as to be
fed by its own sheet feeding mechanism and to
provide suitable guiding members for the sheet
feed the following arrangement is preferably pro-
vided. The bill form [f, as it passes upwardly,
passes over laterally adjustable curved guide
plates 23 (Fiig. 8) and is directed upwardly over a
fixed guide plate 24 (see also Fig. 1) so as to be
fed in the storage hopper 25 for the bill form.
Further, guiding members consist of a plurality
of balls designated by reference numerals 27, 28
and 29 which are adjustable, (see Fig. 2). Each
of these balils is of similar construction as shown
in Fig. 8 for the ball 2T and consists of side plates
30 which are fixed at their lower ends to a tube
3! and at their upper ends to a tube 32. The
tubes 31 and 32 encircle tubes 33 and 34. To the
tubes 33 and 34 side plates 35 and 36 are fixed
to form a rigid frame on which bails 27, 28, 28
are slidably mounted. By means of fastening
screws 371 the bail 21 and correspondingly the
other bails 28 and 29 may be moved along the
tubes 33 and 34 and fixed at any desired position,
depending upon the width of the bil] form to be
printed. The side plates 30 of each bail 27, 28, 28
extend rearwardly so as to form integral curved
guide fingers 38. It will be noted that the lower
edges of the side plates 30 of each bail are curved
and the fingers 38 are so formed at their lower
edges that when the bails 2T and 28 are in the
position shown in Fig. 8 they will force the bill
form { | irmly over the guide plates 23.

At the central portion of the tube 34 there are
connected side plates 38 (see Fig. 2) which are
joined at their extremities by a rod 40 constitut-
ing a bail; this bail being adapted to hold the bill
form against the guide plate 24 (see Fig. 1).

The extensions of the tubes 33 and 34 fif in
respective brackets 41 and 42 (see Fig. 7) and
obviously by such arrangement the frame carry-

Fig. 1 the register sheet is drawn from a supply 758 ing the bails 27, 28, 29, and bail 40—39 may be
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detached by the operator to enable the threag-
ing of the bill form over the guide plates 28 and
thence over the guide plate 24, as indicated in
Fig. 1. When the aforementioned frame is de-
tached, convenient access may also be had to the
register sheet 10 for the purpose of passing it be-

neath the guide plate 17 and over the suide_

plates 8.

The guide plates 17 are laterally adjustable bug
movable downwardly in the position shown in
Fig. 8 so as to force the register sheet 10 against
& pair of related guide plates 43, which are also
laterally adjustable,

The guide plates |1 are adjusted at desired
positions on a cross rod 44 supported by & pair
of arms 45 attached to a rod 46. For the purpose

of holding the guide plate 7 with a certain

amount of pressure against the register strip, it
will be noted that there is provided flat springs
41, each of which urges force against a shoulder
48 of the related arm 42 so as to rock arms 45
to. press the guide plates 1T against the related
guide plates 43 and hold the register sheet in the
proper position.

As best shown in Figs. 9 and 10, both the bill
form and register sheet are provided with mar-
ginal perforations; this being a well known form
of sheet and are provided for the purpose of ef-
fecting the positive feed of the sheets the desired
extent. To this end, the sheet feeding mechanism
shown herein is provided with g pin sheet feed
mechanism, preferably of the type now to be de-
scribed in detail.

PIN FEEDING MECHANISM

The pin feeding mechanism includes a pair of
wheels 80 for feeding the bill form and g pair of
wheels 81 for feeding the register sheet. (Figs.
2, 3, 8.) Each of the wheels 80 and 81 is pro-
vided with pins for cooperation with the marginal
perforations of the bill form and the register
sheet in a well known manner. As premised here-
inbefore the widths of the register sheet and bill
form may vary and for this reason it is prefer-
able to enable the wheels 80 and 81 to be laterally
adjusted on their driving shafts so that the pins
of the wheels will cooperate with the marginal
perforations of the varying sizes of sheets.
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The manner of securing this adjustment. and -

clamping the wheels at the desired position on
the related driving shaft is the same for all of the
wheels 80 and 81 and will be described in con-
nection with cne thereof. As shown in Figs. 4
and 8, the driving shaft 82 for the pair of wheels
80 is provided with a flattened portion 83. Each
wheel 80 has pivoted thereon at 84 (Fig. 8) a
clamping plate 85 which extends through a slot
of the hub 86 of the related wheel 80 and coop-
erates with the flattened portion 83 of the driving
shaft 82. A clamping screw 81 clamps the wheel
80 to the driving shaft 82. Obviously, by loosen-
ing the clamp by untightening the screw 81 the
wheel 80 may be laterally adjusted to any desired
position. - From Fig. 8 it will also be noted that
the wheel 81 is adjustable on its driving shaft
88 and can be clamped thereto in the same man-
ner. The guide plate 23 overlies the related pin
feed wheel

course, these plates are slotted so that the pins of
the pin feeding wheel may pass through such
plates without interference to thereby feed the
sheet overlying such guide plates.

Since the guide plate 23, for example, coop-
erates with the pin feed wheel 80, any adjustment

80 and similarly the guide plate 48
overlies the related pin feed wheel 8§ and, of -
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| 3
of the pin feed wheel requires a similar adjust-
ment of the guide plate 23 for proper coordina-
tion of the parts. To this end, the plate 23 is
provided with depending ears 89 and &n integral
base plate 90. The base plate 80 is attached to
a plate 81 which has depending ears 82 in which
are formed square notches so as to be recetved
by a support shaft 83. Obviously, such construc-
tion enables & support for the guide plate 283 and
a lateral.adjustment on the support rod 93 and
such adjustment may be maintained end fixed
by any suitable latching or fastening means. )

In a similar manner, the guide plate 43 is also
adjustably mounted upon a square support rod
84 so that the plates 43 may be coordinated with -
their related pin feed wheels 81 at the desired
position and fastened in such position.

MARGINAL SEVERING MECHANISM

“From Figs. 9 and 10, it will be observed that both .

the register form and bill sheet are provided with
scoring lines 85 which weaken the strip at the
marginal perforations so that upon further cut-
ting along this line the marginal edges carrying
the perforations will be cut off from the remainder
of the sheet. To this end a sheet severing mech-
anism is provided and is preferably coordinated
with the bill form 10 to cut the marginal edges
although so desired it may be associated with the
pin feeding mechanism for the register sheet {0,

For.simplicity, this severing device comprises
a plate 96 (see Fig. 8) having a cutting projection
or knife blade 81. This severing knife is carried
by the side plate 30 of the adjustable bail 27 (see
Fig. 3) and the guide plate 23 is suitably cut away
so that when the detachable frame is in the posi-
tion shown in Fig. 8 the knife blade 96 will pass
through the scored line 95 to sever the sheet.
This provides the severing mechanism for the left
end of the bill form Il as tte bill form is fed
and the severed margin feeds off to the left into
any suitable receptacle,

A similar severing knife is designated by ref-
erence numeral 98 (see Fig. 2) and is carried by
the right side plate 30-of the bail 28 to sever in a
similar manner the right marginal edge of the bill
form 11, :

Attention is directed to the provision of an in-
dex plate 100 (see Fig. 8) which is also carried by
the left side plate 30 of the bail 21. The index
Plate 100 carries an index or pointer 101. As the
bill form is threaded over the pin feed wheels 80
a certain line of one form is coordinated with the
Index point 101 to thereby make certain that with
Preprinted headings on the bill form the data to
be printed will occur at the proper places and
each form will be fed to the proper extent from
the normal starting positicn. The index plate
100 and associated pointer 181 are also shown
in Fig. 3.

LINE SPACING MECHANISM FOR REGISTER SHEET

Line spacing operations to the register sheet
are carried out by an arrangement which is simj-
lar to that shown and disclosed in the patent to
G. Ghertman, No. 2,181,992, dated December 5,
1939, and for the sake of convenience the mech-
anism is described in detail herein and shown in
Pigs.7Tand 11. N

The pivot shaft of the platen 16 has loosely
mounted thereon the usua] ratchet wheel 72 and
cooperating with the ratchet wheel 72 is the cus-
tomary spring pressed feeding pawl 13 which is
carried by an arm_ 74 loosely pivoted upon the
shaft of the platen 16. The arm 74 carries a pin
15 which is received by the bifurcation of a rock
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arm 16 which is secured to a rock shaft 50. The
rock shaft 50 is given an invariable rocking move-
ment for each item listing operation of the ma-
chine so as to cause the uni-directional rotation
of the ratchet wheel 12. Attached to the ratchet
whee] 12 is 8 gear 11 which, through an idler gear
18, drives a gear 19 secured to the pin feed wheel
shaft 88. The extent of line spacing is regulated
by a shield (0% which is interposed between the
ratchet 12 and the pawl 13. By means of & man-
ually adjusted part 106 the arm 107 which is in-
tegral with the shield (05 may be adjusted so
that by the interposition cof the shield 10¥§ the ex-
tent of line spacing operations for the register
sheet may be regulated. The adjustment of the
shield 108 is maintained by an impositive pawl
108 which is spring pressed so as to cooperate with
notches 109 formed on the arm (07. Alignment
of the ratchet wheel 12 is also effected by the
spring pressed pawl 110 cocperating with the
ratchet wheel 12 in the usual manner.

The means for rocking the shaft 50 to effect
line spacing operations is the same as that shown
and described in the aforementioned patent to
Ghertman, No. 2,181,992 and is also shown in Fig.
11 herein. For indicating similarity in construc-
tion the same reference numerals are used herein
to designate the corresponding parts.

Fixed to shaft §0 is an arm 51 carrying a stud
52 cooperating with a bifurcated lever 53 secured
to a stud shaft 54. To this stud shaft there is
secured an arm 55 connecting through a link 56
with an arm 57 on shaft 58. In Fig. 11 it will be
seen that the constantly running worm wheel 59 of
the tabulating machine, in which the present im-
provements are incorporated, has fixed thereto a
double cam 60 engaging a lever 61 urged by a
spring 62 into contact with said cam. An up-
wardly extending arm of lever 61 carries a stud 63
which moves in an L-slot 64 of a link 65 con-
nected to an arm on shaft 58. A nose 66 of link
65 rests upon armature 67. Magnet LSM is en-
ergized at a time when the follower roller of lever
61 is on the low portion of cam 60 and stud 63
is to the right in slot 64 which will permit link 65
to be drawn down into operative relationship with
stud 63 so that as lever 61 is rocked counterclock-
wise, shaft 58 will be actuated to cause the op-
eration of the line spacing device. A spring 68
restores shaft 58 and the.connected links.

Following such paper spacing, a pin 69 in worm ~

wheel §9 coacts with a bell crank 70 to raise link
65 positively out of active engagement with stud
63 and latch it on armature 671. A double arm
lever Ti is provided to positively force link 6§
down when armature 67 is actuated and in re-
verse order when link 65 is restored to positively
restore the armature.

" Summarizing, it will be evident that the tabu-
lating machine includes an operating mechanism
for effecting a predetermined extent of operation
of the pin feed shaft 88 and therefore through the
driven pin feed wheels 81 the register sheet will
be line spaced for each item listing operation.

SHEET FEEDING MECHANISM FOR BILL FOrM

The bill form is advanced by a separately driven
electric motor through a train of gears and an
electrically controlled clutching mechanism, the
latter having associated electrical controls there-
for so that the bill form may be fed a predeter-
mined extent, depending upon the presetting in
the machine.

The driving motor is designated by reference
numeral ({5 (Figs. 4 and 5) ahd drives an arma-
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. gear I17 pivoted on a stud shaft {18 and to said
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ture pinion 116 (Figs. 4 and 6), meshing with a T8

gear (17 there Is secured a pinion {19 driving a
gear 120 secured to a stud shaif 12f. To the gear
120 there is attached a pinton 122 which drives a
gear 123 secured to a shaft [24. Attached to the
shaft 124 is s ratchet shaped clutch element 128,
The motor 115 continually operates so that ac-
cordingly the ratchet wheel 125 is constantly ro-
tated.

The clutch mechanism is of a special design
which enables a differential extent of movement
of the pin feed mechanism for the bill form and
will now be described in detail. The electromag-
netic control for the clutch consists of a start
magnet 126 and a stop magnet 127, the energiza-
tion of the start magnet {26 attracting an arma-
ture latch member {28 to release the clutch and
the stop magnet {27 reversely attracting the
armature latch member 127 to disengage the
clutch. To further hold the parts of the clutch
in normal position and to prevent retrograde
movement there is provided a detent magnet 129
with an assoclated latch armature 136.

Loosely mounted upon the shaft {24 is an
assembly which comprises a gear 130 (Fig. 4), a
spacing disk 131, and s clutch disk 132, Mounted
adjacent the disk 132 is a similarly shaped disk
133 pivoted on the shaft 124 but independently
rotatable of the disk 132, Each of the disks {32
and 133 have external detent projections {34 and
in the normal bosition of the parts the aligned
projections (34 of the disks 133 and 132 are held
by the cross plate (85 of the latch armature
128. The armature 136 of the detent magnet
129 is urged by a spring 137 so that it, in turn,
cooperates with other aligned projections (34
of the disks 132 and 133 in the normal position
of the parts. To the disk 132 there is attached
a spring stud 138 and to the detent disk 133
there is attached a spring stud 13% and a nor-
mally tensioned spring (40 is fastened to each
stud 138 and 139 so that understanding that the
detent disks {32 and 133 are independently rotat-
able, it will be observed that by the energization
of the start magnet (26 the armature latch 128
will be drawn cutwardly to disengage it from the
aligned palir of projections 134 of the disks 132
and 133, enabling the normally tensioned spring
140 to rock the detent disk 183 slightly clockwise.
This takes place because of the fact that the
detent disk 132 is now held immovable by the
train of mechanism from such disk which over-
comes the force of the spring 140 so that the
resulting action is to rock the detent disk 133
slightly clockwise. Attached to the detent disk
133 is a disk 141 which is scalloped to receive the
rounded end of a lever {42 which is pivoted upon
a stud 143 secured to.the detent disk 132. It
will be seen that the stud 143 passes through an
aperture (44 formed in the detent disk 133. At-
tached to the lever 142 is a clutch pawl 145 in
the plane of the clutch wheel 125. Obviously, the
slight clockwise rotation of the detent disk (33
when the clutch is released will cause the disk
(41 to rock the pawl 145 to engage a tooth of
the clutch wheel 125, this action being assisted
by a spring {46 attached to the clutch paw] 145,
In this manner the clutch is engaged and the
detent disks 132, 133 rotate displaced relative to
each other with the projection (34 of the disk
133 slightly ahead in a clockwise direction of
the projection (34 of the detent disk 132 it was
previously aligned with. It is also pointed out
that when the start magnet 126 is energized the
detent magnet 129 is also energized and is kept
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energized for the length of time which varles  commutator segments 188 and the common con-

according to the different extent of movement
given to the driven members of the clutch. When
the driven member of the clutch has been given
& predetermined extent of rotation in a clockwise
direction, the stop magnet 127 is energized by
means of electrical controls to be later described
and at this time the start magnet 128 is deener-
gized as well as the detent magnet 129, Hence,
the latch member 128 will be positively drawn to
the right so as to engage one of the projections
134 of the disks 132 and 133. The first one to
be engaged due to the relative displacement of
such detent disks 132 and 138 is the projection
134 of the disk 138 and this will be engaged by
the cross plate 138 on the latch member 128,
thereby holding the detent disk 133 and the mem-
ber 141. The tooth of the ratchet clutch disk
128 is still engaged with the clutch . pawl (45
and this will rotate the disk 132 clockwise inde-
pendent of the disk 133, but since the member
{41 i3 now stationary the resulting action is to
rock the latch pawl 148 slightly clockwise to dis-
engage it from the ratchet clutch (25 and at
this time the projection 134 will be engaged by
the cross plate (35 of the latch member 128. At
the same time, the armature 138 of the detent
magnet 129 will engage upwardly over the pro-
Jections 134 of the disks 132 and 133 and rota-
tion of the driven member of the clutch will have
been terminated and effected in a differential
manner. .
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The driving connections from the aforemen-

tioned clutch to the pin feed mechanism for feed-
ing the bill form is shown in Pigs. 4 and 6. It
will be noted that the driven pinion 130 of the
clutch meshes with a gear 188 which is secured to
a shaft I61. The shaft {81 has a coupling con-
nection (852 (Fig. 3) with the shaft 82 which is
the pin feed drive shaft for the bill form. Obvi-
ously, the differential rotation of the shaft 82
will,-through associated pin feed wheels 80 drive
the bill form to the predetermined extent.

COMMUTATOR CONTROL FOR STOPPING OF FEEDING
or BILL Form

Of the electrical controls for determining the
extent of the feed of the bill form, one consists
of a commutator arrangement best shown in Pigs.
4 and 5. In general, the driven member of the
clutch drives a rotating brush assembly of a
commutator which includes the brush assembly, a
common conductor ring and commutator seg-
ments. This unit is known as the stop com-
mutator. The pin feed driving ‘mechanism for

advancing the bill form is directly geared to

the brush assembly and operates in synchronism
therewith. The commutator segments are so ar-
ranged that each spaced segment represents a
printing line of the bill form and each time the
brush assembly passes a commutator segment,
the bill form advances one line and does so until
8 commutator segment which is rendered effec-
tive for circuit connections is engaged by the
brush assembly, and as will be subsequetly pointed
out this stops the feeding of the bill form.
From Fig. 4 it will be observed that to the
shaft 181 there is secured a gear {55 having in-
ternal gear teeth 158 which mesh with a pinion
{87 loosely mounted upon a stud carried by the
frame plate 188. The pinion (57 meshes with
a gear 159 which is attached to a stud shaft 160
rotatably mounted in a collar 161 carried by the
side frame 158. The brush assembly consists of
a member (82 attached to stud shaft 160 and
carrying brushes 163 and 164 which contact with
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ductor ring 166. Obviously, by the above ar-
rangement the brush assembly is driven syn-
chronously with the driven member of the clutch
and the bill form pin feed mechanism, The
function of this commutator will be more ap-
parent when the operation of the machine is
described in connection with the circutt diagram,

REGISTER SHEET OVERFLOW CAM CONTROL

From Fig. 10 it will be observed that the
register sheet 10 is divided by a horizontal dash-
dot line into sections, each of which receives a
limited number of lines of printing. It is espe-
clally desirable that the item and total printing
of a bill be completed on the bottom of a sec-
tion and then spacings follow to provide a head-
ing for the next section. In this case, after
printing the total of the last bill the register
sheet 10 is automatically spaced to the first
printing line of the next section of the register
sheet below the heading and a cam control to
initiate such operation is Included in the pres-
ent machine and is best shown in Pig. 6.

The pin feed drive shaft 88 for the register
sheet has secured thereto a pinion 110 mesh-
ing with a gear 171 and to the gear IT1 there
is secured a cam 172. Assoclated with the cam
172 are contacts 173 which are normally open
by the high portion 174 of cam 72 while print-
ing is effected upon certain lines of a section of
the register sheet. When a certain line from the
bottom of a section of the ‘register sheet has
been printed, the upper blade of contacts 1718
will drop off from the high part 114 of cam (72,
to a Iow part 196 whereupon contacts (13 will
close. As will be described later on in connec-
tion with the circuit diagram, this will cause,
after printing one or more items and a total of
the last bill, the spacing of the register sheet to
the next section and during this time card feed-
ing operations of the tabulating machine will
be held up. i

OPERATION OF MACHINE IN CONNECTION WITH THE
CIRCUTT DIAGRAM

1. Reset of commutator

As a prerequisite to the proper feeding of
the bill form to the end that the printings occupy
the desired positions on. the bill form, the com-
mutator should be at the normal or zero index
point position and the bill form should be aligned
with respect to the index pointer 10f (see Fig. 8).
Means is preferably provided to bring the com-
mutator to the zero position which is indicated
when a pointer 180 (Fig. 5) is at the zero posi-
tion. When this zero position is obtalned, the
bill form is inserted in the machine and aligned
with respect to the pointer 101 and proper feed-

-ing will then ensue.

It may be possible that the commutator is not
at the zero position in which case a reset key
181 (Fig. 12) is depressed and a circuit will be
made from the line {82 to the line 183 through
centacts closed by the reset key 181 to®energize
the pickup coil of relay R§. Relay coil RS like
others is a dual-wound relay which consists of
a pickup coil and a holding coil which are re-
spectively designated P and H, which designation
is also made for other similar coils. The hold-
ing coil of relay RS or R5(H) will be picked up
by contacts R5—2, a stick circuit for R5(H) then
extending back to the line {82 through such con-
tacts and relay contacts R3—2 now closed.
Hence, depression of the reset key 181 will cause
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the energisation and maintained energization of
relay coil RS which will transfer its contacts
R8—4, and close its contacts R8—I, R8—2 and
RI—I.

The start circult which provides an electrical
control whereby the clutch is engaged so that
the commutator may be reset to its zero position
will now be described. The energizatidn of the
relay coil RS closes its contacts R§—I to thereby
close the circuit from the line (82 through relay
contacts R3—2, through relay contacts R$—I,
thence through A circuit breaker contacts (to
be subsequently described), through relay cofl
RS to the line 183. A holding circult for the
relay RS is established through stick contacts
R8—I, contacts RE—I, and contacts R3—2 now
closed, back to line (82. Relay coil R$ will now
close its contacts R8—2 so that when the B
circuit breaker (to be subsequently described)
closes, an impulse will be directed from line 182,
relay contacts R3—2, the RE—I contacts now
closed, the B circult breaker contacts, through
R6—2 contacts to the pickup winding of relay
coll RA. The latter closes its contacts R4—1 to
pick up and maintain relay coil RA(H) energized
by a circult from line (83, relay coil RA(H), re-
lay contacts R&—I, relay contacts R3-—2, to
line 182, -

The energization of the start relay R4(H) will
close its contacts Ré—2 so that a circuit will be
made from the line (82 through contacts R3—2
now closed, through contacts R&—2 now closed,
thence through the start magnet (26 and also
through the detent magnet 129, both of these
being held energized as long as contacts R3—2
are closed. The energization of both of these
magnets will cause the clutch to be engaged and
the commutator will rotate from the position in
which it 1s In, if it is off the zero starting posi-
tion, and will continue until! the commutator
brushes (63 and 184 are at the zero position at
which time a circuit will be closed from the line
{82, through the common conductor ring (6§,
thence by brushes 163 and (64 through the 0
commutator segment (88, thence through relay
contacts RS5—4 now transferred, to the stop
magnet 127. This same impulse is also directed
to relay coil R3 and the latter opens its contacts
R3-—2 to thereby open the stick circuits for the
holding coils of relays R4, RS, relay coil RS, start
magnet (28 and detent magnet (29. Obviously,
when the zero position of the commutator is
reached, the energization of the stop magnet (27
will disengage the clutch and the commutator
will remain at such normal starting position.
The provision of the contacts R&—4 is to cause,
by the opening of its upper contacts, the dis-
connection of the plug connections which may
have been made and which are utilized to cause
the energization of the stop magnet (27 when

predetermined spacings of the bill form are to.

be made. The opening of such contacts, there-
fore, prevents such control when the reset key
81 is dgpressed to zeroize the commutator.

If reset key (8! is held depressed after the zero
position of the commutator has been reached
with the commutator brush on the insulating
space between “0” and “1,” the continued ener-
gization of relay R§ will transfer its contacts
R5—4 to keep relay R3 energized, since a stick
or energizing circuit for the latter is provided in
this instance by R3—I contacts, RE—3 contacts
to line 182. As long as R3 i3 kept energized by
holding key 18! depressed its R3—2 contacts are
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open to prevent another impulse from being di-
rected to relay R§ to initiate a succession of re-

~ setting cycles.
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2. Spacing of bill form to predetermined extents

There will now be described in connection with
the circuit diagram the manner in which prede-
termined spacings of the bill form are effected
with the normal operation of the tabulating ma-
chine and under control of previously made plug-
ging connections.

As stated before, the improvements are incor-
porated in the form of tabulating machine shown
in the patent to Peirce, No. 2,042,324, dated May
26, 1936, and the patent to Mills, No, 2,079,418,
dated May 4, 1337, such machine having a print-
ing mechanism shown in the patent to Mills, No.
2,016,682, dated October 8, 1935, which printing
mechanism is capable of printing numerals and
alphabetic characters.

The tabulating machine is provided with a card
feeding mechanism which is shown In Pig, 6 of
the Peirce patent, No. 2,042,324 and cards are
successively passed through the machine, first to
the upper analyzing brushes and thence to the

: lower analyzing brushes so that for each cyclic
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operation of the machine after the first card cycle
a card passes the upper and lower analyzing
brushes concurrently, during which time opera-
tion of the printing mechanism occurs under con-
trol of the card at the lower brushes. Tabulating
machines of this type are provided with several
one-revolution shafts which are adapted to carry
cams which open and close contacts. The pres-
ent tabulating machine includes an additional
cam contact designated “PM2A” shown in the
circuit diagram of Fig. 12 and which has the
timing for each total and item entering cycle
shown In Plg, 13. It will be noted that this cam
closes its contacts at approximately 243° of the
cycle and the print drive shaft 184 therefor is
rotated one revolution for each operation of the
printing mechanism. As will be made clearer
later on, cam contacts PM2A render the circuit
breaker (85 operative at 243° of the tabulator
print cycle. The circuit breaker (8§ is driven by
motor ({5 and is not in any way mechanically
operated by the tabulating machine.

In the present machine, the cards which are
successively passed through the machine com-
prise: First, a name card having perforations
thereon representing the name to be printed on
the bill, then two successive address cards, which
latter are followed by one or more item cards.
Upon the change in classification of the item
cards a total 1s automatically taken as is well
known and during such total taking operations
as will Jater be described in detail the bill form
feeding operation is initiated after printing a
total and this initiates, with the plugging ar-
rangement shown in the circuit diagram, the feed-
ing of the bill form and stopping it at line 10
of the sheet shown in Fig. 9.. During the next
cyclic operation of the tabulating machine the

-~ name card now passes by the lower brushes and

the printing mechanism is adjusted so as to print
the name on line (§ of the bill form and through
the carbon printing sheet upon the register sheet.
During this cyclic operation of the machine the
line spacing mechanism of the tabulating ma-
chine spaces the register sheet a single line, as is
shown in Fig, 10. During the cycle of operation
in which the name is printed, cam contacts PM2A
close at 243° after the printing operation so that
a circuit is closed from the line (82, through
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- contacts PM2A, thence through card lever con-
tacts LCLI2. Such card lever contacts are pro-
vided in the machine to enable the circuit closure
now being described only when cards are beneath
the lower brushes and such form of card levers
and associated contacts is well known. The cir-

" cuit then extends from such card lever contacts

through the A circuit breaker to cause the ener-

gization of the relay coll RS. The latter closes
its contacts R6—I 50 that a stick circuit extends
back through the card lever contacts LCLI2 and
cam contacts PM2A to line 182. During the time
the relay cofil RS is energized and its contacts

R&—2 are closed, the B circuit breaker contacts

close 80 as to extend the circuit from card lever

contacts LCLI2 through the B circuit breaker
contacts, thence through relay contacts R8—2 to
the pickup coil of start relay coil R4,

Attention is also directed to the use of the two
circuit breakers A and B. The relative lap tim-

ing conditions with respect to the clutch are*

shown in Fig. 14 and the purpose of this arrange-
ment i8 to provide a full and correctly timed start
impuise to the start reiay R4 so that the clutch
pawl {48 will engage a tooth of ratchet wheel 128
&t the proper time. The two cireuit breaker con-
tacts A and B are shown in Fig. 5 and the com-
mutator {88, therefore (Figs. 4 and 5) , Is secured
to the stud shaft 2/ which, it will be observed
from Pig. 7, is driven by the driving motor 118,
Gontacts PM2A are located in a tabulator, and A
and B circuit breaker contacts are driven by mo-
tor {18 so that it is necessary to provide the cor-
rect timing of an impulse and this is effected by

setting the commutator of the circuit breakers. 1

Three different conditions can exist,

(1) In the event that cam contacts PM2A close
before circuit breaker contacts B close, the circuit
breaker contacts A will be closed at this time so
that the impulse can be directed to relay R§ and
thereafier when the B circuit breaker contacts
close the start relay R4 will energize and at this
time a ratchet tooth of the ratchet wheel 125 will
be properly coordinated with the clutch pawl 145
(see Fig, 5). ' .

(2) It circuit breaker contacts B and PM2A
close at the same time then A circuit breaker
contacts are not closed so that no impulse will
be directed to relay coil R§ and start relay coil
R4 will not be energized.

(3) If PM2A contacts close after the B circuit
breaker contacts close, in this case A circuit

, breaker contacts will not be made and ralay co’l
R8 will not energize. ’

Summarizing, relay contacts PM2A must first
close. The A circuit breaker contacts presense
this condition, causing the energization of relay
coil R8 and then when the B circuit breaker con-
tacts close, a correctly timed impulse will be
transmitted to the start relay coil R4.

Assuming that the desired synchronization has

been obtained and start relay coil R4 has been
energized, the hold coil R4(H) energizes through
the closure of relay contacts Ré—I, the stick cir-
cuit for the hold coil being maintained through
contacts R4—( dnd relay contacts R3—2 back to
line 182. At the same time, an impulse will be
sent by the closure of contacts R4—2 to both the
start magnet 126 and the detent magnet {29,
thereby fnitiating the engagement of thie clutch
after printing the name on the bill form and
register sheet. Since, in the previous total tak-
ing operation the sheet was advanced to line 10
of the bill form, the brush assembly of the com-
mutator will advance to the next position and

)
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with the present plugging arrangement commu-
tator segment 11 of the group {88 is effective to
terminate feeding of the bill form after it has
spaced one line, this being effected by & circuit
now to be described in detail:

When relay coil R&(P) is picked up by the cir-

‘ cuit arrangement previously described it will close

IC.
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. tacts R8—4 now closed, thence

its stick contacts R4—I providing a stick circuit

for R4(H) extending back to line {82 through

R4—| contacts and R3—2 contacts now closed.

It should be noted also that relay coil R4(H) will

maintain contacts R4—2 closed, thus causing de-
tent magnet 129 and start magnet (26 to be re-

tained energized by a circuit extending back to

line 182 through relay contacts R4—2 and R3—2.

When relay coil R4(H) is energized it also closes

its relay contacts R4—3 which is in the stick

circuit of relay R3, the stick circuit for relay R3-
extending back to line 182 through relay contacts

R3—I and R4—3.

Upon the passage of the brush assembly of the
commutator from contact point 10 to contact
point I, a circuit will be closed from line 182
through the common conductor ring 186, through
the brush assembly 188, 164 when contact point
{1 is engaged, and thence by means of a plug
connection 187 a circuit will be extended to con-
through contacts
R8—3 now in the position shown, thence through
contacts RT—{ now in the position shown, thence
through contacts R5-—4 now in the position
shown, through the stop relay coil R3 to the line
183, the impulse ulso being directed to the stop
magnet 127,

‘When relay coil R3 energizes it closes its stick
contacts R3—1 to thereby provide a stick circuit
for the relay coil R8 and the stop magnet 127 back
to line 182 through the relay contacts R3—|{ and -
R4—3 now closed. .

The energization of relay coil R3 will open its

- contacts R3—2 to deenergize relay coil R4 (H) , the
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start magnet 126 and the detent magnet 129.
Deenergization of relay coil R4A(H) will open its
contacts R4-—3 to deenergize relay R3 and the stop
magnet 127, ]

This action (energization of stop magnet 121
and deenergization of start magnet 126 and detent
magnets 129) moves armature 128 into position to
declutch the clutch mechanism and stopping the
brush of the commutator as the brush 163 just
passes the eleventh segment to contact the next
insulating space. The bill form is now at the
eleventh printing line.

During the cycle of the tabulating machine in
which the first address card is used to control the
operation of the printing mechanism, a printing
operation will take place so as to print this data
on line {1 of the bill form, and on the register
sheet which is line spaced in the customary man-
ner. After such printing, cam contacts PM2A
again clese to cause g repetition of the feeding of
the bill form to the next Iine, this being effected
by means of the plug connection 189 and a feed-
ing of the bill form will then take place to line 2.
After printing the second line of the addréss,
feeding of the bill form ensues in the manner just
described but due to the plugging connection
shown, spacing operations are effected to space
the bill form to line 14 of the bill form, However,
in printing the second line of the address on the
register sheet, the spacing mechanism of the taby-
lating machine operates 50 as to space the register
sheet a single line, thus causing printing of the
data in duplicate on the register sheet but in a
condensed manner. The eircuit for effecting the
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feeding of the bill form from line 12 to line 14
will now be described in detail:

X-HEAD CARD SELECTION CIRCUIT

It is p‘referable to initiate the feeding of the
bill form to the first line of the item imprint by
a control now to be described in detail.

In general, the feeding of the bill form from
line (2 to line (4 receiving the first amount of the
bill is initiated upon the passage by the lower
brushes of the last address card and concurrently
the first item card past the upper brushes. This
is determined by & control coordinated with the
same column of all the address cards and the first
item card. All of the name and address cards
are perforated at the X index point position of
this controlling column but the item cards are not,
and if two successive name and address cards are
so perforated the control will be inoperative.
However, upon the feeding of the last address card
past the lower analyzing brushes and the first
item card past the upper brushes, the control will
be operative to cause the spacing of the bill form
to the first heading which receives the first item

rint. |,

P This control is shown diagrammatically in the
wiring diagram and it will be seen that the upper
and lower contact roller of the upper and lower
analyzing brushes, respectively, are connected to
the line 183. Brushes 180 are coordinated with
this position so that upon the passage of two suc-
cessive name and address cards having perfora-
tions at the X index point position relay coils R9
and R0 will both be energized, the circuit being
continued to the line (83 through card feed cam
contacts CFS which are closed at the time the X
jindex point position is analyzed. Relay colls
RS(P) and RI(P) will pick up respective hold
coils R9(H) and RI0(H), the stick circuit extend-
ing back to line (82 through cam contacts CF2.
The cams controlling the card feed contacts des-
ignated CF, of which CF% and CF2 are two, are
driven by a shaft which is rotated during card
feed operations. This shaft corresponds to the
shaft designated 385 in the patent to Peirce, No.
2,042,324 in Fig. 4 thereof which shows similar CF
cams and contacts. Contacts R10—2 are closed
upon the energization of the relay coil RI0 and
contacts R9—2 are opened by the energization of
the relay coi] R9 so that it will be seen from the
obvious circuit shown that under such conditions
relay coil RT will not be energized.

However, when the last address card which
bears a perforation at the X index point position
passes by the lower brushes to energize relay coil
RI0 and when the first item card concurrently
passes by the upper brushes and which does not
bear a perforation at the X index point position,
relay coil RS will not be energized so that upon
the closure of relay contacts RI0—2 relay coil
R1(P) will now be energized, the circuit being ex-
tended to line 182 through cam contacts CB29.
The pickup coll of relay coil RT will close its
contacts R1—2 to thereby cause the energization
of 4he hold relay coil RT(H) and the hold coil
H will continue to keep contacts RT—2 closed as
long as cam contacts CF18 remain closed. From
Fig. 13 it will be observed that card feed contacts
CFI5 will maintain relay coil R1(H) energized
during the remaining part of the cycle and also
for a greater portion of the next cycle, such con-
tacts being continued closed for the same purpose
as the aforementioned contacts CBI—A. That
is to say, it is desirable to keep relay coil RT en-
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ergized and its contacts R1—I transferred to en- 78
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able the spacing of the bill form to the maximum
extent determined by the width of the sections
of the biil form.

During the tabulating machine cycle that the
last address card is utilized as a control to print
the last line of the address, the clutch for the bill
form spacing mechanism will be engaged in the

. manner previously described and in the problem

assumed the brush assembly of the commutator
will move from contact point 12 to contdct point
i3 but since such contact point has not been
plugged for circuit connection it will be ineffective
and the brush assembly will move to make contact
with contact point 14 and at this time the circuit
will be closed from the line 182 through the com-
mutator and extended by a plug connection (92
so that the circuit will be continued through
contacts R1—{ now transferred, thence through
relay contacts R§—4 now in the position shown,
to the relay coil R3 and the stop magnet 127,
Thus, bill form spacing operations will terminate
when line 14 of the bil] form has been presented
to the printing line.

After this, successive item cards pass through
the machine and by means of cross plug connec-
tions (93 the bill form is spaced line by line as
the items represented by the item cards are
printed under controlling thereof. Concurrently,
with such line spacings of the bill form there is
effected line spacings of the register sheet 10.
Such operations continue and in the present ex-
ample ten lines have been allocated for recelving
such item imprints and these will vary with each
customer’s bill. When the last item card has
passed by the upper brushes, the first name card
for the succeeding bill passes by the upper
brushes and a control in the machine ensues in a
well known manner which is designated as minor
control. This control initiates total taking and
total printing operations and upon taking the
total the bill form is spaced from the last printed
line to line 24 in the present example so that the
total may be printed on line 24 of the bill form,
but upon the next successive line of the register
sheet after the last item print thereon.

MINOR A:'U‘I'O CONTROL OF BILL FORM SPACING
OPERATIONS

The spacing of the bill form to line 24 in the
present example is initiated by the well known
auto control. This form of control is well known
in the tabulating machine in which the present
improvements are incorporated and is fully
shown and described in the aforementioned
patent to Mills, No. 2,079,418, dated May 4, 1937.
In general, the.tabulating machine is provided
with group control devices for sensing and com-
paring the group number perforations on succes-
sive cards under the upper and lower brushes.
All of the name, address and item cards of each
group are perforated to represent the same ac-
count number. Obviously, when the last item
card passes by the upper brushes the first name
card of the succeeding group passes by the upper
brushes with the well known group control de-
scribed in the aforementioned patent, a minor
group control magnet designated MI in the above
patent to Mills is energized.

In order that operations to »e subsequently ex-
plained are properly timed wita the group control
mechanism {t is preferable to utilize in the pres-
ent machine the group control circuits fully shown
and described in the application of D. W. Rubidge,
et al.,, Serial No. 347,436, filed July 25, 1940. Re-
course may be had to such disclosure for a com-
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plete understanding of the group control mech-

anism but for convenience in reference the group
control circuits involved in the present ma.

chine are illustrated in Pig. 15.

Referring to Fg. 15, reference character 233
refers to the upper group control contacts and
234 designates the lower group control contacts.

- It is known that upon an agreement in perfo-
rations in the same card column of the cards
at the upper and lower brushes, contacts 233
and 234 will be simultaneously shifted from
normal position and will not close a circuit path.
If either of the contacts 283 or 234 is transferred
first and before the other contacts the follow-
ing circuit will be made, from line 183, through .
cam contacts CBIT, through contacts 233 and
234, one of which is transferred and the other
1s at normal position, thence through the pick-
up coll of relay cofl 126 to line 182, Relay coil
128 closes its contacts 128a, picking up the
hold coll of relay RI28 through the stick con-
tacts CB24. The hold cofl of relay 128 will close
its contacts 126b to pick up a relay coil R28 by
& circuit from line (83 to cam contacts CBIS,
pickup coil of relay R28, relay contacts 126b to
the line 182, Hence, during the cycle in which
a change in group. designations is sensed, relay
coll R28 will be energized. The pickup coil of
relay R26 will close its contacts R26c, closing a
stick circuit from the line 183 through relay con-
tacts R28¢, the hold coil of relay R28, cam con-
tacts PMIB to the line 182. From the timing of
the PMIB contacts shown in Fig. 13 is will be
observed that relay coll R2§ will be energized
for the remainder of the cycle In which a change
in group designations is sensed and for a greater
part of the next cycle, which
and total printing cycle. The above circuit is
similar in its timing to the group control cir-
cult shown in the patent application to D w.
Rubidge et al., above mentioned and in the pres-
ent machine a relay coil R/ is shunted across
the hold cofl of relay R2§ and therefore this
coll is energized the same length of time that
the relay coil R26 is energized; that is to say,
the relay coil Ril is energized during the time
that PMIS contacts are closed. From Fig. 12 it
will be observed that relay RIl functions as a
control for circuits now to be subsequently de-
scribed in detail.

Referring to the wiring diagram of Pig, 12, re-
lay coil RIl will close relay contacts RIi—I
thereby closing a ecircuit during the cycle the
change in group designations is sensed from the
line 183 through such contacts, thence through
relay coil R8 and cam contacts CB29 to the
line 182. The pickup coll R8(P) will close its
stick contacts R§—2, thereby causing the ener-
gization of the hold coil R8(H) and the Jatter
will cause contacts R8—{ to be closed, R8-——3
to be shifted and R8—4 to be opened. It will he
observed from the wiring diagram that the cir-
cuit to energize RO(H) is under control of card
feed contacts CFI8 and the closure of such con-
tacts for the time shown in Fig. 13 will enable
the relay coil R8 to be maintained energized to
the end of the cycle the change in group desig-
nations is sensed during the total cycle, and for
a greater part of the next card feed cycle. Relay
coll R8 will transfer its contacts R8—3, such
contacts remaining closed to the end of the cycle
because R$(H) keeps R8—2 contacts closed and
‘at the beginning of the total taking operation
CFI§ contacts are normally closed. During the
cycle in which the last item is printed upon the

is the total taking
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bill or the cycle in which the change In group
designations is sensed the clutch for spacing
the bill form will be engaged by the circuit con-
nections previously described and the clutch will
remain engaged in the present example until the
brush assembly makes contact with contact 24
of the group {88, extending the circuit through
& plug connection (84, relay contacts R8—3 now
transferred, relay contacts R1—{, relay contacts
R8—4 to the stop relay R3 and the stop mag-
net 121. This will cause the spacing of the biil
form to line 24 so that during the subsequen:
cycle which is a total taking cycle, the total
will be printed on line 24 ‘as shown in Pig. 9.
The line spacing mechanisin of the tabulating
machine will operate In the usual manner »o
that the total will be printed on the line follow-

"ing the line of the register sheet receiving the

last imprint, also as showr In Fig. 10. -
After the total has been printed the start cir-
cuit for engaging the clutch for spacing the biil
form will be energized during the total taking
cycle in the same manner, it being understood
that contacts PM2A also close during the total
taking cycle. The bill form will then be spaced
from line 24 to the next commutator segment
from which a plug connection has been made
and this, in the present example, constitutes the
commutator segment numbered (8. By means
of the plug connection (95 from this segment
the impulse is directed to the stop relay R3 and
the stop magnet 127 by the circuit connection
previously described in detail. The next suc-
cessive section of the bill form will now be in
position for recefving the printing of the name
of the next group. : ‘
It is also desjrable that upon the passage of

" the last item card of the last group that the
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bill form be spaced from the total printing posi-
tion to the next section and from the circuit
diagram it will be observed that contacts LCLI2
would be open upon the passage of the last card
by the lower brushes. The transmission of the
impulse to the relay coil R8 is effected under
such circumstances through the closure of relay
contacts R8—I instead of through . card lever
contacts LCLI2 which are now open. Hence,
during the total taking operation for the last
group the bill form will be spaced to line (0
of the next section of the bill form,

Dounre SracINg or REGISTER SHEET 10 DurING
TOTAL PRINTING CYCLES

It is desirable that the register sheet (0 receive
an extra space so as to separate the total printed
from the data relating to next bill as shown in
Plg. 10 and this is preferably effected by means
fully shown and described tn the aforementioned
patent to Peirce, No. 2,042,324, dated May 26,
1936. Upon the closure of contacts PM3 (Fig.
12) an impulse is sent to the line space magnet
LSM (Fig. 11) at the time that the follower roller
of lever 61 is on the low portion of cam 60.

As stated in this patent the double rise on
cam 80 permits a second paper spacing actuation
of the line spacing instrumentalities. ‘Thus,
when taking a total, after the total has been
printed magnet LSM is again energized when
the aforementioned follower roller of lever 61
is on the second low portion of cam 60. During
a total taking cycle, by the operating means dis-
closed in the Peirce Patent No. 2,042,324, link
1711 (Fig. 11) i3 drawn to the right, rocking an
arm {721 on rod 1131, Secured to this rod is an
arm carrying a pin 1741 which engages the lever
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1151 to close contacts 178i. As shown in the
diagram in Fig. 12, closure of such contacts sends
a second impulse to the magnet LSM and thus
a spacing of the register sheet will follow after
printing the total. This will separate the total
printed from the first line of the next data to be

printed by one line space, thus segregating re-

lated printed data.
REGISTER SHEET OVERFLOW CONTROL

1t is desirable to have sections of the tegister

sheet 10 divided up into predetermined sections
(Fig. 10) which will vary with the requirements
and to have such sections receive carbon prints
of & number of bills in a condensed manner. It
{s further desirable that when a certain line from
the bottom of the section has been reached that
successive spacing operations be given to the reg-
ister sheet 10 alone so that the data relating to
the next bill can be started below the heading
of the next section. It is further desirable that
when the certain line from the bottom of & sec-
tion has been reached that such spacing opera-
tions be prevented until the remaining items, if
any, and the total of the items of the last bill
has been printed upon the bottom of a section, as
shown in Fig. 10 for the final bill having the
total —1554. After printing such items and total
the successive spacing operations will follow to
eflect the heading and to correlate the first line
of the next section with the printing devices. In
the present machine each section of a register
sheet is by way of example about 16 inches long
and it is desirable that if the total of the last bill
does not occur at 133’’ from the bottom of a
section successive item printings and a related
total to complete the last bill are effected so after
printing this total successive spacing operations
may be effected to give about a 2 inch heading
for the next section. The maximum extent of
feeding in the head spacing occurs when the
total of the last bill on a section occurs at 13"
from the bottom. To this end the cam 172 shown
in Fig. 6 is so designed. When the register sheet
is in such a position that an item imprint is made
134’ from the bottom of & section, cam contacts
118 will be closed by virtue of one of the blades
of contacts 113, dropping from the high portion
114 of cam 112 to its lower cutout portion {88,
This will attempt to effect the closure of the cir-
cuit from line 182 through contacts |13, thence
through cam operated contacts PMIA, thence
through the RII—2 contacts now closed if a
change in group designations has not been sensed,
through relay contacts R8—8 now open if a
change in group designations has not been sensed,
to open at this point the circuit to energize the
pickup coil of relay R2.
Tt usually happens that overflow operations un-
der control of cam |14 are to take place before
a total of the last bill has been printed on a sec-
tion, or even the remaining items of the last bill.
1t is desirable to enable printing of the remaining
items and the related total and provision is made
to suspend overflow register sheet feeding opera-
tions until such items and a related total have
been printed.

This is provided for by means of relay contacts
R8—8 which are retained open until the machine
is conditioned to take a minor total. TheRil—2
contacts in the circuit are controlled by the relay
Rl which is in shunt with the minor contro} re-
lay R26(H) in the form of tabulating machine
incorporating- the present improvements and it
will be recalled that relay RI{ is energized dur-
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ing the final part of the cycle in which a change
in designation is sensed and during the greater.
part of the total taking cycle, determinec by the

timing of PM (5 contacts. The latter open about

210° in the total cycle before PMIA contacts close

so that relay contacts RI1—2 are closed when

cam contacts PMIA close in the total cycle.

When the change in group number is sensed
after printing the last of the remaining items the
relay coll R8(H) is energized as previously stated
and is held energized to close contacts R8—8 dur-
ing a total taking cycle because CFIB contacts
are at rest and closed at the beginning of a total
taking cycle. After the total has been printed
on the register sheet, cam contacts PMIA close
and with contacts Rll—2 and R8—38 now closed
the circuit can be closed to the relay coil R2(P),
thereby initiating successive register sheet feed-
ing operations and which are terminated when
the register sheet has been fed a sufficient ex-
tent to provide for the desired 1 inch heading
for the next section.

Two holding circuits are provided for the relay
coil R2; one for R2(P) is through its stick con-
tacts R2—I, through the contacts 113 back to
the line 182. The pickup coll of relay R2 closes
its contacts R2—2 which are the stick contacts for
relay coil R2(H) so as to close the circuit from
line (83 through the hold relay coil R2(H),
through contacts R2—2, thence throvgh cam
operated contacts CBIA to the line 182. From
Fig. 13 it will be observed that the closure of
such contacts CBIA retains relay coil R2(H)
closed during the last portion of the cycle in
which the total is printed and also during the
greater portion of the next cycle.

It will be observed that relay coil R2(H)
closes contacts R2—3, thereby shunting contacts
CB3A and CBAA across the cam operated con-
tacts PM3. From Fig. 13 it will be seen that the
cam operated contacts CB3A and CB4A provide
two successive impulses fo the line space control
magnet LSM for each cycle of operation of the
tabulating machine which automatically follows
the total print. As will be made clear later on
the initiation of such register sheet spacing oper-
ations will terminate card feeding so that in the
absence of card feed and printing operations con-
tacts PM3$ will not be operated to be closed dur-
ing such successive tabulating machine opera-
tions. Hence, cam contacts PM3 will be idle
during such spacing operations. The two im-
pulses transmitted to the line space magnet L8SM
will cause for each cycle of operation of the tabu-

5 lating machine a double space of the register

sheet and this is effected until the high portion
{14 of cam 112 opens contacts 173, causing the
deenergization of the relay coil R2(P). At this
time card feed operations are resumed and cards
will be successively fed to resume printing of
data upon the next section of the register sheet.

An explanation for the provision of the two
holding circuits for relay R2 will now be given.
The purpose of the stick circuit for R2(H) con-
trolled by cam contacts CB{A is to hold R2(H)
energized and relay contacts R2—3 closed until
both spacing impulses have been given by cam
contacts CB3A and CB4A in the cycle in which
contacts 173 open to indicate the termination of
head spacing. Since contacts {13 are opened by
the rise in the cam 172 and since the cam 172
is accurately timed for the drop from the high
portion (14 to the low portion 188 to transmit
the impulse for initiating head spacing opera-
tions, some tolerance is desirable in the adjust-
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ment in the timing of opening contacts (13 by
cam 112, With R2(H) relay coil kept energized
under control of cam contacts CBIA, cam (712
may open contacts {13 after either the first or
second impulse directed by cam contacts CB3A
and CB4A to the line space magnet LSM and
such can be effected without deenergizing relay
coll R2(H). Thus, the deenergization of relay
R2 at a controlled time in the cycle will insure
proper spacing operations and also that a full
automatic start impulse is directed by contacts
R2—4 to the card feed clutch of the tabulating
‘machine as will now be described.

STOPPING OF CARD FEEDING OPERATIONS DURING
REGISTER SHEET OVERFLOW OPERATIONS

The utilization of the tabulating machine for
effecting successive feeding of the register sheet
when an overflow occurs makes it necessary to
stop the operation of the card feeding mecha-
nism of the tabulating machine until the next
section of register sheet has been fed to provide
the desired heading. From the circuit diagram
of Fig. 12 it will be observed that relay coil
R2(H) is provided with contacts R2—4& which
are inserted in series connection with the circuit
controlling the energization of the card feed
clutch magnet in the tabulating machine. This
circuit is well known in the tabulating machine
referred to and is fully shown and described in
the patent to. Peirce, No. 2,042,324 and particu-
larly the patent to Mills, No. 2,079,418. Contacts
R2—4 are inserted between contacts MII and
the CFCM magnet shown in the wiring diagram
of Fig. 13 of the patent to Mills.
of such contacts will break the circuit to the
card feed clutch magnet CFCM to discontinue
card feeding and printing operations. After the
overflow register sheet feeding operations have
terminated, relay contacts R2—4& will again close
so that an impulse can be directed through relay
contacts CL4, switch AS and cam contacts Pl
which are closed at 360° of the last total cycle,
to the card feed clutch magnet, which circuit is
shown in Fig. 13 of the Mills Patent No.
2,079,418. This circuit is known as the auto-
matic start circuit and since it is well known
in tabulating machines, a further description of
this part of the machine appears to be unneces-
sary.

CONCURRENT FEEDING OF FORMS OF THE SAME S1zE

The preceding description has been devoted to
the utilization of the separate sheet feeding
mechanisms for feeding a bill form which is
smaller in size than the register sheet. While
the above described mechanism is particularly
useful for feeding a short bill and a relatively
longer register sheet, it is desirable at times to
feed both a bill form and register sheet which
are of the same size and to the same extents. By
rearranging certain gears of the present ma-
chine, both the bill form and register sheet may
be fed to the same extent, utilizing the two pin
feed sheet feeding devices.

Referring to Fig. 7, this is accomplished by
removing gear 18 from the fixed stud (90 on
which it is mounted and placing it upon a fixed
stud 19( to mesh with the gear 19. This removal
will disconnect the gears 17 and 719 so that the
latter and therefore the shaft 88 cannot be driven
by the customary line spacing mechanism of the
tabulating machine and the line spacing mech-
anism is therefore inoperative as a result of this

The opening .
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change. Placing the gear 11 on the stud 191, 75

11

which 13 shown by the dotted line gear desig-

nated 184, will intermesh it with a gear 192 fixed

to the upper pin feed drive shaft 82. The drive

shaft 82, it will be recalled, is driven to the pre-

determined extents, depending upon the pre-’
vious plugging connections made and therefore

the rotation given to shaft 82, will, through the

gears 192 and T8A drive the gear 79, and there-

fore the lower pin feed driving shaft 88 will be

rotated to the same extent. .

While there have been shown and described
end pointed out the fundamental novel features
cf the invention as applied to a single embodi-
ment, it will be understood that various omis-
sions and substitutions and changes in the form
and details of the device illustrated and in its
operation may be made by those skilled in the
art without departing from the spirit of the in-
vention. It is the intention therefore to be lim-
ited only as indicated by the scope of the follow-
ing claims.

What is claimed is:

1. In a machine for feeding a record sheet,
feeding means for said sheet, driving means, a
clutch interposed between sald driving means
and said feeding means, a start magnet for en-
gaging the clutch, a stop magnet for disengaging
said clutch, a line selecting commutator com-
prising, a movable brush driven synchronously
with the said feeding means, and contact points
successively engaged by said brush, multiple
pluggable circuit connections between said stop
magnet and selected contact points for energiz-
Ing said sbop magnet through said brush and
any of the plugged contact points, and means
for energizing said start magnet after each
printing operation to engage said clutch to
initiate the operation of said feeding means and
including means to retain said clutch engaged,
thereby moving said brush until the latter con-
tacts with the next contact point plugged and
through the related plug connection to said stop
magnet to energize the latter and disengage the
clutch at a line position of the sheet predeter-
mined by the said next contact point plugged.

2. In a machine for feeding a record sheet,
feeding means for said sheet, driving means, a
clutch interposed between said driving means
and said feeding means, a start magnet for en-
gaging the clutch, a stop magnet for disengaging
said clutch, a line selecting commutator com-

_brising, a movable brush driven synchrecnousiy

with the said feeding means, and contact points
successively engaged by said brush, multiple
pluggable circuit connections between said stop
magnet and selected contact points for energiz-
ing said stop magnet through said brush and any
of circuit connections to the plugged contact
points, said multiple plugeing connections in-
cluding for one or more Successive line spacings
one or raore interconnections between successive
contact points, one of which has a plug con-
nection to said stop magnet, and means for ener-
Bizing said start magnet after each printing

5 operation to ensage said clutch to initiate the

operation of said feeding means and including
means to retain said clutch engaged, thereby
moving said brush’ unti] the latter contacts with
the next contact point plugged to said stop mag-
net or a contact poing having an ‘interconnection
therewith and through a plug connection to said
energize the latter and disengage
the clutch when said sheet is at g line position

predetermined by the said next contact point
plugged. )
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3. In & machine for feeding a record sheet on
which data is printed, feeding means for said
sheet, driving means, a clutch interposed between
said driving means and said feeding means, a
start magnet for engaging the clutch, a stop
magnet for disengaging said clutch, a line select-
ing commutator comprising, a movable brush
driven synchronously with said feeding means,
and contact points, successively engaged by said
brush, said contact points being spaced by inter-
mediate insulation, pluggable multiple circuit con-
nections between selected contact points and said
stop magnet for energizing said stop magnet
through said brush and the circuit connection to
any of the plugged contact points, a single im-
pulsing means operative after each printing
operation for energizing said start magnet when
the brush is on said insulation to engage sald
clutch to initiate the movement of said feeding
means and said brush, thereby moving said brush
past the said next contact point plugged to rest
on the insulation, and by the contact of sald
brush and the next contact point plugged to
energize the stop magnet and disengage the
clutch at a line position of the sheet predeter-
mined by the said next contact point plugged,
and by said brush resting on the insulation open-
ing the circuit to said stop magnet to deener-
gize the latter.

4. In a machine for feeding a record sheet
on which a series of items and a total thereof are
printed by item and total printing operations,
means for feeding sald sheets, driving means, a
clutch interposed between said driving means
and said sheet feeding means, g start magnet
for engaging the clutch, a stop magnet for dis-
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engaging said clutch, a line selecting commutator

comprising, a movable brush driven synchro-
nously with the driven element of sald clutch,
and contact points successively engaged by said
brush, pluggable circuit connections intermediate
selected contact points and said stop magnet for
energlzing said stop magnet through circuit con-
nections to any of the plugged contact points, a
single impulsing means operable after each print-
ing operation for energizing said start magnet
to engage said clutch and including means to re-
tain said clutch engaged, thereby moving said
brush until the latter contacts with the next con-
tact point plugged to energize said stop magnet
and disengage the clutch at a line position of the
sheet predetermined by the said next contact
- point plugged.

5. In a machine for feeding a record sheet at
predetermined line positions comprising feeding
means for said sheet, driving means, a line se-
lector commutator including selectively pluggable
contact points and a rotatable brush driven syn-
chronously with said feeding means, a clutch
interposed between said driving means and said
feeding means, a start magnet and a stop mag-
net having a common armature which is attracted
by said start magnet to move said armature in
one direction to engage said clutch and by the
energization of said stop magnet to reversely
move said armature o disengage said clutch,
means for energizing sald start magnet after
printing an item on the strip to engage said
clutch to initlate the operation of sald feeding
means and said commutator brush, means to re-
tain said clutch engaged, and multiple plug-
gable circuit connections between said stop mag-
net and the selected contact points of the said
commutator whereby said commutator brush en-
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gaging the next plugged contact energizes said
stop magnet to disengage the clutch when said
sheet is at a line position predetermined by the
sald next plugged contact point.

6. In a machine for feeding a record sheet,
means for feeding sald sheet, driving means, a
clutch interposed between said driving means
and sald platen, a start magnet for engaging the
clutch, & stop magnet for disengaging said clutch,
and a detent magnet energized concurrently
with said start magnet to hold said clutch dis-
engaged, a line selecting commutator comprising
& movable brush driven synchronously with the
sald feeding means and contact points succes-
sively engaged by said brush, pluggable circuit
connections between selected contact points and
sald stop magnet for energizing said stop mag-
net, means for energizing sald start magnet to
engage said clutch and to energize said detent
magnet to release said clutch and including
means for holding both sald start magnet and
saild detent magnet energized, thereby moving
sald brush uninterruptedly until the latter con-
tacts with the next contact point plugged to en-
ergize the stop magnet and disengage the clutch
at a line position of the sheet predetermined by
the sald next contact point plugged, and means
controlled by said stop magnet for disabling the
means for holding said detent and start magnets
energized, whereby sald detent magnet {s again
operable to hold said clutch disengaged and sald
start magnet is effective to agaln enge~e said
clutch.

7. In & machine for feeding a record sheet at
predetermined line positions comprising feeding
means for sald sheet, driving means, a line selec-
tor commutator including selectively pluggable
contact points and a rotatable brush driven syn-
chronously with said feeding means, a clutch
interposed between said driving means and said
feeding means, a start magnet and a stop mag-
net having a common armature which is attract-
ed by sald start magnet to engage said clutch and
by sald start magnet to disengage said clutch, a
detent magnet energized with sald start magnet
and having an armature to hold the clutch disen-
gaged when the detent magnet is deenergized,
means for energizing said detent magnet to re-
lease sald clutch and said start magnet after
printing an item on the sirip to engage sald
clutch to initiate the operation of sald feeding
means and commutator brush, means to retain
both sald start magnet and sald detent magnet
energized, multiple pluggable circuit connections
between said stop magnet and the selected con-
tact points of the said commutator whereby said
commutator brush engaging the next plugged
contact energizes said stop magnet to disengage
the clutch when sald platen is at a line position
predetermined by the plugged contact point, and
further means operative through said circuit con-
nections for disabling the means to retain both
said start and detent magnets energized when
sald brush engages the said next plugged con-
tact point, whereby said detent magnet holds the
clutch disengaged when disengaged by said stop
magnet, and sald start magnet is again effective
to engage said clutch.

8. In & machine for feeding a record sheet on
which data is printed, means for feeding said
sheet, driving means, a clutch interposed be-
tween sald driving means and said feeding
means, & start magnet and a stop magnet having
& common armature attracted by said start mag-
net for engaging the clutch and reversely at-
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tracted by said stop magnet for disengaging szid
clutch, a line selecting commutator comprising,
& movable brush driven synchronously with said

. feeding means, and contact points successively

engaged by sald brush, said contact points being
spaced by intermediate insulation, pluggable mul-
tiple circuit connections intermediate selected
contact points and said stop magnet for ener-
gizing said stop magnet through any of the
plugged contact points, a single impulsing means
operative after each printing operation for ener-
gizing said start magnet when the brush is on
said insulation to engage sald clutch to initiate
the operation of said feeding means and said
brush, means for holding said start magnet en-
ergized, thereby retaining the clutch engaged for
moving said brush past the next contact point

10

15

plugged to rest on the insulation, and by the -

contact of sald brush and the said next contact
point plugged to energize the stop magnet and
reversely attract the armature to disengage the
clutch at a line position of the sheet predeter-
mined by the said next point plugged, and by
sald brush resting on the insulation opening the
circuit to said stop magnet to deenergize the lat-
ter, and further means operative through said
circuit connections for disabling the means for
holding the start magnet energized when said
brush engages the said next plugged contact
point, whereby said start magnet is again effec-
tive to be energized to attract the armature to
engage the clutch,

9. In a machine for feeding record cards and
printing data under control of said records on a

sheet, said records comprising address cards and -

following item cards, means for sensing said ad-
dress cards and following item cards to deter-
mine the presence of the first following item
card, means for feeding said sheet, driving
means, a line selector comprising selectively
pluggable contacts apd a rotatable brush driven
synchronously with the feeding means, a clutch
interposed between said driving means and said
feeding means, a start magnet to engage said
clutch, a stop magnet to subsequently disengage
said clutch, a single impulsing means to ener-
gize said start magnet after each printing opera-
tion to engage said clutch and initiate rotation
of said brush and the operation of said feeding
means, & relay energized under control of said
sensing means when the latter senses the pres-

_ence of the first item card, and multiple circuit

connections comprising individual plugging con-
nections between selected contacts and said stop
magnet, with one of said plugging connections
having in series therewith relay contacts closed
by said relay when it is energized, for energizing
said stop magnet.

10. In a machine for feeding a sheet printed
by an accounting machine comprising, feeding
means for said sheet, a driving means operable
independently of the operating means for gaid ac-
counting machine, a clutch interposed between
said driving means and sald feeding means, a
start magnet for engaging said clutch, a stop
magnet for subsequently dlsen.gaging said clutch,
a cam operated contact driven by the operating
means for said accounting machine and timed
to close after each printing operation, a circuit
breaker driven by said driving means and includ-
ing means for synchronizing the closure of con-
tacts by the circuit breaker and sald cam op-
erated contacts, circuit connections including
both said eircuit breaker and said cam operated
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each printing operation to engage said clutch and
initiate sheet feeding operations, a line selector
commutator comprising contact points and a re-
lated brush driven synchronously with said feed-
ing means, and circuit connections including a
selected contact and said brush to energize said
stop magnet to disengage said clutch when a line
position of the sheet predetermined by a selected
contact has been reached.

11. In a machine for printing on a register
shcet having each section divided into a plus
rality of forms, data under control of record cards
divided into groups with each group including
address cards and amount cards, each section
having a heading, means for line spacing said
register sheet after each printing operation is ef-
fected under control of each card, sald spacing
operations bringing one section of said sheet to a
predetermined line at the bottom of a section
when a predetermined number of lines have been
printed on the last form of a section, detecting
means operable during the printing of a pre-
determined number of forms for detecting the ap-
proach and presence of said predetermined line of
each section of the register sheet, means under
control of said detecting means for initiating the
operation of said line spacing means when satd
predetermined line has been reached for effecting
successive line spacings of said sheet to feed said
sheet to the bottom of the section, past the head-
ing of the next section and to the first line of the
next section, group control devices for sensing
changes in designations of the card groups, and
means’ under control of said group control de-
vices for rendering upon detecting no change in
group designations said detecting means inoper-
able to initiate said successive line spacing opera-
tions until the last amount card of a group con-
trols amount printing on the last form of a sec-
tion below said predetermined line, and upon
sensing a change in group designations to cause
said successive line spacing operations to an ex-
tent determined by said detecting means.

12. In a machine for printing on a register
sheet having each section divided into a plurality
of forms, data under control of record cards di-
vided into groups with each group including ad-
dress cards and amount cards, and each section
having a heading, means for. line spacing said
register sheet after each printing operation - is
effected under control of each card and includ-
ing means to provide an extra space for said
sheet to separate the data derived from succes-
sive groups of cards, said spacing operations
bringing one section of said sheet to a Dpredeter-
mined line at the bottom of the section when a
predetermined number of lines have been printed
on the last form of a section, detecting means
operable during the printing of a predetermined
number of forms for detecting the approach and
presence of said bredetermined line of each sec-

_ tion of the register sheet, means under control
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. tion of said first named line

of said detecting means for initiating the opera-

spacing means when
sald predetermined line has been reached and
occunied by amount printing for effecting suc-
cessive line spacings of said sheet to feed said
sheet to the bottom of the section, past the head-
ing of the next section and to the first line of
the next section, group control devices for sensing
changes in designations of the card groups, and
means under control of said group control de-
vices for rendering upon detecting no change in
group designations said detecting means inoper-
able to initiate said successive line spacing opera-
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tions until the last amount card of a group con-
trols amount printing on the last form of a sec-
tion below sald predetermined line, and upon
sensing a change in group designations to there-
after cause sald successive line spacing operations
to an extent determined by said detecting means.

13. In a machine for printing on a register
sheet having each section divided into a plurality
of forms, data under control of record cards di-
vided into groups with each group including ad-
dress cards and amount cards, each section hav-
ing a heading, means for line spacing said regis-
ter sheet after each printing operation is effected
under control of each card, and after printing
a line of data related to each group at the bot-
tom of each form, said spacing operations bring-
ing one section of said sheet to the end of a form
when a predetermined number of lines have been
printed on the last form of a section, detecting
means operable during the printing of a prede-
termined number of forms for detecting the ap-
proach and presence of said predetermined line
of each section of the register sheet, means under
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control of sald detecting means for initiating the
operation of sald line spacing means when said
predetermined line has been reached and occu-
pied by said line of data printing for effecting
successive line spacings of said sheet to feed said
sheet to the bottom of the section, past the head-
ing of the next section and to the first line of
the next section, group control devices for sensing
changes in designations of the card groups and
for initiating the printing of said line of data, and
means under control of said group control de-
vices for rendering upon detecting no change in
group designations said detecting means inoper-
able to initiate said successive line spacing opera-
tions until the last amount card of a group con-
trols amount printing on the last form of a sec-
tion below said predetermined line, and upon
sensing a change in group desighations to cause
the printing of said line of data to thereafter
cause said successive line spacing operations to
be effected to an extent determined by said de-
tecting means,
GEORQGE F, DALY.




