March 6, 1934. R. L. MULLER 1,949,918
CALCULATING MACHINE v
Filed Aug. 3, 1931 3 Sheets—Sheet 1

Fig.1.

:@h!!",!,!mmm!mmmummm I
O

<

&

-

INVENTOR

- N Hoberi L.1Tuller
Kol Nottan, D, 97%64»‘*7

ATTORNEYS



1,949,918

R. L. MULLER
CALCULATING MACHINE
Filed Aug. 3, 1931

March 6, 1934,

3 Sheets~Sheet 2

09

/9

ﬁlz>
BY }aé
Al tbew

NG

D S N i Ny N e N Ny N s N N N N W W

]
[—

“3

Gert L. lTuller

’ {OW y V)?ze
ATTORNEYS

NVENTOR

Mol

"2 SLT



R. L. MULLER 1,949,918

CALCULATING MACHINE

March 6, 1934.

3 Sheets—Sheet 3

Filed Aug. 3, 1931

gnls

o 11BN bgdr

pasn 440D Qg¢
4213 Nady Om.mM
“R2W s 00¢CE

HSHD)

WY $So0d49

fog ey
UMY §5049)

did3d

T TN

s 1
N Y
T~
3
=N
AN
=9 "=
lJW N
Q=

bt Sitse.

121 | 6611 t22l | 06¢ | 098 |09 b9 | 0G9¢ 0§62 [00£C 21 g34
LW JLHq ON L3N SSoM 9 IoqL ivg LIy §S0Y9 a3gasn ‘Addd ‘834d
LNaAYd 400V SAHlLIoL ‘N3Hd SAINNOLIY 44 no SOMIQYIY YILIW




Patented Mar. 6, 1934

UNITED STATES

1,949,918

PATENT OFFICE

1,949,518
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9 Claims.

This invention relates to a calculating machine
and it is particularly concerned with the paper
equipment for such machine. The nature of the
invention will be most easily understood by first

5 explaining the type of work that is to be per-
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At present, most public utility companies make
out their customers’ bills on relatively long nar-
row strips of paper on which the entries are made
by tabulating the paper laterally across a ma-
chine. This type of bill is used because the book-
keeping record is made out at the same time that
the bill is written and it is highly desirable to
have the bookkeeping entries in a horizontal line.
The bill is of such length that it must be folded
one or more times and then placed in an envelope
for mailing to the customer.

The present invention has in view the printing
of a customer’s bill on a postal card at the same
time that the bookkeeping record is made. The
use of a postal card saves the expense of folding
a bill and putting it into an envelope and also
saves paper and postage. One of the difficulties
is, however, that a postal card is so narrow that
the necessary entries for a public utility bill can-
not be printed in a horizontal line. But a hori-
zontal line of entries is necessary for the ledger
sheet or other bookkeeping record of the com-
pany. These difficulties are overcome by the
novel mechanism hereafter described.

The general object of the invention is to pro-
vide an improved paper equipment for calculating
machines and the like.

A more particular object is to provide a mech-
anism that will enable entries to be made in a
vertical column on a postal card or the like while
the same entries are being made horizontally on
a ledger sheet or the like.

Other and more particular objects of the in-
vention will hereinafter appear.

An embodiment of the invention is shown in
the accompanying drawings in which;

PFigure 1 is a partial right side elevation of a
calculating machine with the invention applied
thereto. v

Fig. 2 is a rear view of the machine with the
major portion of the paper carriage eliminated
so as to show the mechanism for contrelling the
postal card.

Fig. 3 illustrates a typical ledger sheet entry.

Fig. 4 shows a form of postal card for receiv-
ing the entries made on the ledger sheet illus-
trated in Fig. 3.

The invention is shown applied to a Burroughs

5 calculating machine, the general construction of

(CL. 197-—128)

which is so well known that it need not be de-
scribed except very briefly.

The machine has suitable amount keys 10 on
which items may be entered for receipt in g reg-
ister or registers (not shown). A printing mech-
anism is provided which includes the type bars 11
illustrated in Fig. 1. The machine operates
through a forward and a return stroke of move-
ment and, in a motor driven machine, such as il-
lustrated, such operation may be caused by de-
pressing a motor bar 12 which causes a link 13 to
move upwardly thereby causing the motor 14 to
give the machine a stroke of operation. Printing
takes place at the end of the forward stroke of
the machine dafter the type bars are indexed.

A laterally movable paper carriage 15 is mount-
ed at the rear of the machine, said carriage sup-
porting a rotatable platen 16 around which pa-
pers may be introduced from the rear. The car-
riage is tabulated across the machine from col-
umn to column and than automatically returned,
the tabulation occurring near the end of the re-
turn stroke of the machine. This mechanism
is disclosed in Rinsche Patent No. 1,580,534,

A suitable ribbon mechanism is provided includ-
ing an ink ribbon 17 (Fig. 2) which travels from
one of the ink spools 18 to the other and vice
versa, the ribbon being interposed between the
type bars 11 and the platen 16 to make impres-
sions on the paper around the platen.

Each time the machine is operated a shaft 20
(Fig. 1) is first rocked clockwise and then re-
turnsd counterclockwise. This shaft carries a
cam plate 21 having a slot engaging a stud 22 on
a lever 23 pivoted at 24, the shape of the slot be~
ing such that, as the shaft 20 is rocked, the cam
first rocks the lever 23 clockwise and then re-
turns it counterclockwise. The rear end of lever
23 extends through the back plate 25 of the ma-
chine and this end is bifurcated to engage a stud
26 on a slide 27 (Fig. 2) mounted on the back
plate 25. Each time the machine is operated the
slide 27 is first moved downwardly and then re-
turned upward. This slide controls the columnar
tabulation of the paper carriage across the ma-
chine by raising the usual carriage stops (not
shown) above the stop block 28 to permit the
carriage to move to the right as viewed in Fig. 2,
after which the stops are lowered so that the
next stop engages the stop block 28. Although the
slide 27 moves downward during the forward
stroke of the machine, the carriage tabulation
does not take place until the latter part of the
return stroke of the machine. The tabulation
is normally limited to a single columnar move-
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ment, although devices are provided for causing
the carriage to move through more than one
column if desired, such devices being shown, for
example, in said Rinsche Patent 1,580,534.

The mechanism for holding and controlling a’

postal card is associated and combined with
the above described machine as fallows:

Positioned adjacent the platen 16 but inde-
pendent thereof is a chute 30 (Fig. 1) fixed to the
back plate 25 of the machine. This chute com-
prises two vertical supports 31 and 32 (Fig. 2)
to which are astached front and back plates 33
and 34. The upper edges of these plates are
curved outwardly (¥ig. 1) to facilitate the inser-
tion of a postal card 35 and each plate has an
opening such as the opening 36 shown in Fig. 2
in plate 34 so that printing impressions may be
made on the card and duplicated on the papers to
the rear of the card. The machine back plate
25 serves as a guide for the lower portion of the
card 35 and a second plate 37 (Fig. 1) is attached
to the inside of back plate 25 to hold and gu1de
the lower end of the card.

The card is line spaced vertically independent-
1y of the platen by a mechanism which includes a
slide plate 40 (Fig. 2) mounted on studs 41 and
42 on the back plate 25, the slide being provided
with g lateral projection 43 extending into a slot
44 in the back plate 25 and under the lower
edge of the postal card. The slide 40 is urged
downward by a spring 45 connected at one end to
a stud on the slide and at its other end to a stud
on the back plate. One edge of the slide is pro-
vided with teeth 46 with which meshes a pinion
47 journaled loosely on a shaft 48 fixed in the
back plate 25 of the machine. This shaft also
carries a ratchet pinion 49 integral with pinion
47 with which cooperates a pawl 50 pivoted at
51 to an extension 52 on the slide 27. The pawl
50 is urged clockwise as viewed in Fig. 2 by a
spring 53 against a limit stud 54 on the back
plate 25,

When the slide 27 is in its normal upper posi-
tion the pawl 50 occupies the position of Fig. 2.
As the slide 27 moves downward during the for-
ward stroke of the machine the pawl 50 moves into
engagement with one of the teeth of the ratchet
pinion 49 and movss pinion one step which raises
the slide 40 one step and line spaces the postal
card 35 one step upward. The slide 40 is held
in the position to which it is moved by a detent
54 cooperating with teeth 55 on the slide 40, the
detent being urged clockwise as viewed in Fig. 2
by a spring 56.

Each time the slide 27 is moved downward, the
ratchet pinion 49 is rotated through one tooth
space and the slide 40 is moved upwardly a line
space distance where it is held by the detent 54.
It is to be noted that, inasmuch as the slide 27
controls the columnar tabulation of the carriage,
each time the carriage is tabulated laterally the
card 35 is line spaced vertically.

After the proper number of entries have been
made on the card the line space mechanism for
the card must be returned to normal. This is
done automatically through a carriage control
comprising a cam slide 60 on the carriage rod 61.
When the carriage moves from its columnar. po-
sition corresponding to the last entry, the cam
60 engages detent 54 and releases it whereupon
the slide 40 is returned to normal by its spring
45. In other words, the machine is arranged so
that when the last entry is made on the postal
card the line spacing mechanism for the card
is automatically returned to normal so that an-
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other card can be put in the chute without re-
quiring any adjustment of the machine.

Operation

The operation of the machine will be more
clearly understood by following through an ex-
ample of work.

The operator first places a ledger or other rec-
ord sheet 70 (Fig. 1) about the platen 16 together
with a piece of carbonized paper 71, the latter
being not quite as wide as the record sheet in the
example illustrated, as will be seen by referring
to Flig. 3 where it will be observed that the carbon
71 does not extend over the right hand column
of the record sheet 70.

The record sheet and carbon paper having
been placed in position, the operator then inserts
a postal card 35 in the chute 30. The first en-
try is then made on the amount keys and this
entry, for public utility bill, is the “date” and
“present meter reading” which, in the example
illustrated, is 3300. 'The machine is then given
a stroke of operation whereupon the date “Feb.
12” and the meter reading 3300 are printed on
the card at the place indicated in Fig. 4 and, at
the same time, they are duplicated on the record
sheet in the column indicated in Fig. 2. The num-
ber 3300 is also accumulated additively in one of
the registers of the machine. During the latter
part of the machine operation the carriage tabu-
lates laterally but this does not carry the card
laterally as it is in the stationary chute 30.

The next entry is the “previous meter reading”
which, in the example illustrated, is 2950. 'This
amount is entered on the amount keys and the
machine given a stroke of operation. During
the forward stroke the card 35 is line spaced up-
wardly one step so that, when the printing mech-
anism operates, 2950 is printed on the card im-
mediately below the 3300 as shown in Fig. 4. At
the same time, 2950 is duplicated on the record
sheet in the column illustrated in Fig. 3. This
amount is entered subtractively in the register
so as to be subtracted from the previous amount.
During the latter part of the operation the pa~-
per carriage tabulates to another column but
no lateral movement of the card occurs.

It is next desired to record the number of
“cubic feet used” by customers. Accordingly, a
total is taken from the register. During the for-
ward stroke of the machine the card 35 is line
spaced upwardly another step so that the differ-
ence between the first and second readings, name-
ly, 350 cubic feet, is printed on the line shown
in Fig. 4 and, at the same time, duplicated on the
record sheet in the column indicated in Fig. 3.
It is to be noted that the entries on the card are
in logical position for subtraction which makes
the customer’s bill easier to read and understand.
The paper carriage again tabulates a column to
the left during the latter part of the machine op-

eration described.

The next entry is the “gross” and the “net”
amounts of . the customer’s bill. These are ob-
tained by the operator from a chart or table show-
ing gross and net amounts for all different quan-
tities of gas consumed. The operator knows that,
for 350 cubic feet of gas used, the gross amount
of the bill is $6.34 and the net amount $6.04. He
enters both of these amounts on the amount keys,
one amount being entered on a group of keys at
the left and the other on a group of keys at the
right of the keyboard. The machine is then given
a stroke of operation whereupon the card 35 is
first line spaced upwardly after which both
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amounts are printed on the line indicated in Fig.

4 and at the same time reproduced on the record
sheet in the column indicated in Fig. 3. 'These
amounts are accumulated additively in the regis-~
ter, each amount being in a different section of
the register so that the gross and net accumula-
tions will be independent of each othet.

The next entry is of an “unpaid balance” of
$2.60. This is entered on both sides of the ma-
chine, that is, on the left hand and on the right
hand groups of keys but, when the machine is
operated, the printing mechanism for the left
hand section is blocked so that the amount $2.60
is printed only at the right hand side of the
card on the line indicated in Fig. 4, this amount
being, at the same time, duplicated on the record
sheet in the column indicated in Fig. 3. This
amount is added in both sections of the register.

The next entry is a “merchandise charge” of
$3.30. Here, again, the card is line spaced up-
ward and the amount of $3.30 is entered in both
groups of keys and added in both the right and
left hand sections of the register but, when print-
ing occurs, the printing mechanism is bilocked in
the left hand section so that the $3.30 is printed
only on the right hand side of the card as indi-
cated in Fig. 4 and reproduced at the same time
on the record sheet in the column indicated in
Fig. 3.

The next operation is to get the “gross” and
“net” amounts of the bill. This is done by taking
a subtotal from the machine. As the machine is
operated to take a subtotal, the card 35 is line
spaced upwardly one step after which the sub-
total is taken from both the right and the left
hand sections of the register. This prints the
subtotals, the amount $12.24 being in the left
hand column and the amount $11.94 in the right
hand column. These amounts are, at the same
time, duplicated on the record sheet in the col-
umn indicated in Fig. 3. The amounts also
remain in the register.

The next operation is to enter the “account
number” of the customer. 'The account number,
in the example illustrated, is '121. This is en-
tered on the amount keys and printed, but the
registers are non-added while this is done so that
the printing of the account number will not dis-
turb the condition of the registers. This account
number is printed at the place indicated in Fig. 4
and, at the same time, is duplicated on the record
sheet in the column indicated in Fig. 3.

The next operation is to again print the gross
and the net amount of the bill. This is done by
taking a total from both sections of the register.
As the machine operates the card 35 is line spaced
upwardly another step after which the gross
amount $12.2¢ and the net amount $11.94 are
printed on the line indicated on the postal card
in Fig. 4. These amounts are not duplicated on
the record sheet because there is no carbon under
the postal card at this point.

The postal card is then removed after which it
may be addressed and sent to the customer. As

the paper carriage moves from its last columnar -

position, the cam 60 releases the detent 54 of the
line spacing mechanism for the postal card which
thereupon returns to normal. The paper car-
riage is automatically returned across the ma-
chine by the well-known mechanism described in
Rinsche Patent No. 1,580,534. The machine is
then in condition for receiving another postal
card. :

It will thus be seen that a public utility cus-
tomer’s bill can be quickly and easily made out

3

on a postal card with the items in such position
as to be more easily understandable to the cus-
tomer than if they were strung out in a horizon-
tal line as they are on the ledger sheet. At the
same time the public utility company can keep
its record in a horizontal line on the usual form
of ledger or record sheet without the waste of so
much space as would occur if the account were
made out in a vertical position as it is on the
postal card.

The postal card is usually provided with a line
or a weakened portion 72 along which, when the
bill is paid, the eard is torn off, receipted, and
returned ta the customer. The blank space at
the top of the card shown in Fig, 4 is generally
used for information or instructions.

It is to be understood that the construction
shown is for' purposes of illustration only and
that variations may be made in it without depart-
ing from the spirit and scope of the invention as
defined by the appended claims.

I claim:

1. A machine of the class described having a
general operating means adapted to be given a
cycle of operation, a printing mechanism, a lat-
erally movable paper carriage supporting a plat-
en, means for holding a record sheet about said
platen - in feeding relation thereto, front-feed
means constructed to readily receive a front-fed
work sheet and support it in printing position in
front of but out of feeding contact with said
platen for a printing operation of said printing
mechanism, and means acting automatically dur-
ing a cycle of operation of said operating means
to cause a relative vertical movement between
said front-fed work sheet and said record sheet
to thereby obtain a line space movement between
said sheets and to cause a relative lateral move-
ment between said platen and said front-feed
means to fthereby obtain a columnar spacing
between said record sheet and work sheet.

2. A machine of the class described having a
general cperating means adapted to be given a
cycle of operation, a printing mechanism, g
laterally movable paper carriage having a platen,
means for holding a record sheet about said
platen in feeding relation thereto, a stationary
front-feed means constructed to readily receive
a front-fed work sheet and support it in pring-
ing position in front of but out of feeding contact
with said platen for a printing operation of said
printing mechanism, and means acting auto-
matically during a cycle of operation of said op-

-erating means to line space said work sheet
vertically relative to said platen and to move said
platen laterally relative to said front-feed means.

3. A machine of the class described having a
forward and return stroke of movement, a later-
ally movable paper carriage having a platen,
means for holding a record sheet about said platen
in feeding relation thereto, front-feed means con-
structed to readily receive a front-fed work sheet
and support it in vertical position in front of but
out of feeding contact with said platen for a
printing operation of said printing mechanism,
and means operating automatically to line space
said work sheet vertically relative to said platen
during the forward stroke of said machine and
to move said platen laterally relative to said
work sheet during the return stroke of said ma-
chine. ‘

4. A machine of the class described having a
general operating means adapted to be given a
cycle of operation, a printing mechanism, a later-
ally movable paper carriage provided with g
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4
platen, means for holding & record sheet and a
carbon sheet about said platen in feeding rela-
tion thereto, means supporting an ink ribbon
along the printing line of said platen between
said printing mechanism and said platen, a
stationary paper chute constructed to readily re-
ceive a front-fed work sheet and loosely support
it in substantially vertical printing position in
front of but out of feeding contact with said
platen and between said ribboan and platen, said
chute having openings therethrough to enable
said printing mechanism, when it strikes said
ribbon to cause duplicate impressions to be made
on said record sheet by said carbon sheet, means
automatically line spacing said work sheet verti-
cally independent of said platen and record sheet
during a cycle of operation of said operating
means, and means automatically tabulating said
carriage and platen laterally relative to said chute
during said cycle of operation to move said record
sheet from column to column horizontally rela-
tive to said work sheet. ’
5. A machine of the class described having a
general operating means adapted to be given a
cycle of operation, a printing mechanism, a later-
ally movable paper carriage provided with a
platen, means for holding a record sheet and a
carbon sheet about said platen in feeding rela-
tion thereto, stationary means constructed to re-
ceive a front-fed work sheet and support it in
substantially vertical printing position in front of
said platen while leaving said work sheet free to
be removed at any time, said front-feed means
engaging the bottom of said work sheet but leav-
ing the top of said sheet free to be grasped by
hand, said front-feed means also supporting the
front and back sides of said work sheet around
its bottom and side edges but leaving the center
free to receive printing impressions and transmit
them to the carbon and record sheet on said
platen, means for automatically moving said
work sheet vertically to line space it relative to
said record sheet during a cycle of operation of
said operating means, and means automatically
tabulating said platen laterally during said cycle
of operation to move the record sheet in a
columnar direction relative to said work sheet.
6. A calculating machine having a laterally
movable paper carriage provided with a platen,
means for supporting a paper card in substan-
tially vertical position adjacent said platen but
independently thereof, means for tabulating said
carriage across the machine, means for line spac-
ing said card vertically from a normal position

1,049,918

independently of said platen, and means for auto-
matically returning said line spacing mechanism
to normal when said earriage reaches a predeter-
mined position.

7. A calculating machine having a laterally
movable paper carriage provided with a platen,
means for holding a paper card in substantially
vertical position adjacent said platen but inde-
pendent thereof, means for tabulating said car-
riage across the machine, and line spacing means
for line spacing said card independently of said
platen, said line spacing means being urged to-
ward a normal position but being restrained from
returning to normal during line spacing move~
ments, and carriage controlled means for releas-
ing said line spacing mechanism when said car-
riage reaches a predetermined position to thereby
enable said line spacing means to return to nor-
mal. '

8. A calculating machine having a laterally
movable paper carriage provided with a platen,
means for holding a paper card in substantially
vertical position adjacent said platen but inde-
pendent thereof, tabulating mechanism for
tabulating said carriage across the machine, line
spacing mechanism movable upward to move said
card upwardly independent of said platen, said
line spacing mechanism being urged downwardly,
a detent for restraining said line spacing mecha-
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carriage controlled means for releasing said de-
tent to enable said line spacing mechanism to re-
turn to normal.

9. A calculating machine having a printing
mechanism, a laterally movable paper carriage
provided with a platen, a stationary chute for
holding a card in substantially vertical position
adjacent said platen but independent thereof, said
chute having openings therethrough to permit
said printing mechanism to strike said card and
to enable impressions on said card to be trans-
mitted to papers about said platen, tabulating
mechanism for controlling the columnar tabula-
tion of said carriage across the machine, a line
spacing slide ccoperating with the card in said
chute, means operated by said tabulating mecha-
nism for moving said slide upwardly, a spring
urging said slide downwardly, a detent for re-
straining said slide in its different line spaced
positions, and means carried by said paper car-
riage for releasing said detent to permit said slide
to return to normal when said carriage reaches
g predetermined position.

ROBERT L. MULLER,

110

i15

120

125

130

136

140

145

150



