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PATENT OFFICE

JAMES W. BEYCE. OF BLOOMFIELD, NEW JERSEY, ASSIGNOR TO THE TABULATING MA-
CHINE COMPANY, OF ENDICOTT, NEW YORK, A CORPORATION OF NEW JERSEY

RECORD-CONTROLLED PRINTING MECHANISM

Application filed June 6,

This invention relates to improvements in
record controlled machines. In the use of
such machines, printed records are frequent-
ly desired of perforated data. At the present
time it is the general practice to run the rec-
ord cards through such machines in such a
manner that the various data columns upon
the cards are concurrently sensed or an-
alyzed. With some machines, each data col-
umn on the card is traversed by a single
brush, which brush upon encountering a
perforation in the column brings about the
selection of a tgpe carrier for the subsequent
grinting of acharacter representing the per-

oration in the column. T%ith such forms of
machines it is the general practice to utilize
one type carrier employing a plurality of
type for each column and printing from the
various type is effected simultaneously after
they have been. selectively stopped at the
printing position. »
" It has also been proposed to successively
traverse the columns of a card under the sin-
gle set of sensing means and to print from
each column successively and sequentially by
a printing mechanism which is of the type-
writer type. A device of this sort is shown
in the Reynolds U. S. Patent No. 1,519,054,
Such latter arrangement while affording
greater simplicity in ‘the printing mecha-
nism, secures such simplicity at the sacrifice
of speed of operation. The loss of speed is
due in part to the fact that there is a succes-
sive sensing of all of the individual columns
and a successive or sequential printing of the
data pertaining to each column, With cards
employing 45 or 80 columns of perforations,
it will be obvious that the speed of printin,
will be materially reduced over that obtaine
with machines of the more conventional ty
wherein only ten perforations have to Eg
traversed and sensed successively in a par-
ticular column and wherein all columns of the
record are sensed concurrently. ‘

It is accordingly one of the objects of the
present invention to provide an improved

" record controlled printing mechanism which

50

is adapted to effect printing with greater

rapidity than is now obtainable with the suc-.

cessive reading type of printing machines and

1928. Serlal No. 283,149.

with greater simplicity of mechanism than

is now obtainable with the machines of the . l

concurrent column reading type. :
It is further an object of i
vention to provide for the speeding up of

printing data derived from records -while

maintaining comparative simglicity of the
printing mechanism by providing, in a- ma-~
chine of the successive column sensing and
printing type, for multiple sensing and mul-
tiple printing. Thus with a 45 column record
card traversed endwise or successively across
the columns, a multiplicity, say five sensincﬁ
mechanisms, may be provided and for ea
set of sensing elements there can be a corre-
sponding printing mechanism or set of
printing elements. These printing elements
are preferably of the typewriter type. With
five of the analyzing or sensing mechanisms
and five sets of printing mechanisms, onl
nine columns need be traversed of a 45 col-
umn card to sense and print the record from
the entire 45 columns. .In this way greater
speed may be secured while the comparative
simplicity of the typewriter type of print-
ing mechanism can be retained. It will be
apparent that 50 type bars would be required
in the illustrative example of the simplified
machine given above. Each type bar car-
ries a single type and the gain in simplicity
will be apparent when it 1s considered that
a conventional record controlled printing
machine which concurrently reads and prints
45 columns would require 45 type carriers
each with ten type or a total of 450 type.
Such conventional machines would also re-

uire the necessary hammer mechanism and
like parts which would increase the number
of parts to a further extent.

A further object of the present inven-
tion resides in the provision of a record
controlled printing machine which is adapt-
ed to control a power actuated typewriter
of the type which employs a constantly ro-
tating driving shaft for 1mpelling the type
bars towards the platen for making print-
ing strike impressions. - ‘

A further object of the present invention
resides in the provision of a novel means for
interpreting card records at a greater speed
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and with a simpler mechanism than here-
tofore. According to one embodiment of
the invention the interpretation of the per-
forated data from the records is made upon
a separate record sheet and in accordance
with another embodiment of the invention
the interpretations are made upon the rec-
ord card itself which contains the perfo-
rated data.

Further and other objects of the present
invention reside in the provision of an ex-
tremely simple record controlled printing
machine, which machine contains less num-
ber of parts than machines heretofore in
use, taking into account the speed of oper-
ation of the machine, and which machine
is cheaper, easier to manufacture and as-
semble than previous machines of equiva-
lent performance.

A further object of the present invention
resides in the provision of a simple machine
which is better adapted for making mani-
fold copies of the original data from the
perforated records.

Further objects of the present invention
will be hereinafter set forth in the accom-
panying specification and claims and shown
in the drawings, which by way of illustra-
tion show what I now consider to be pre-
ferred embodiments of the invention.

In the drawings,

Fig. 1 is a diagrammatic perspective view
of the complete machine,

Fig. 2 is a detail sectional view taken sub-
stantially on line 2—2 of Fig. 1.

Fig. 3 is a front view of Fig. 2 with cet-
tain of the supporting frame parts removed.

Fig. 4 is a detail view showing the escape-
ment mechanism taken substantially on line
4—4 of Fig. 3 looking in the direction of
the arrow. - - 5 :
~ Fig. 5 is a detail view of one of the com-
mutators which is used in the machine.

Fig. 6 is a detail sectional view of this
commutator taken on line 6—6 of Fig. 5.

Fig. 7 is a detail view showing the paper
feed mechanism. ’

Fig. 8 is a partial front view of a modi-
fication in which the printing is effected di-
rectly upon the records containing the per-
forations. :

Fig. 9 is a détail transverse sectional view
of the parts shown in Fig. 8. ‘

Fig. 10 is a diagrammatic view showing
the card feed for the mechanism of Figs.
8 and 9, and

Fig. 11 is a circuit diagram of the em-
bodiment shown in Figs. 1 to 7 inclusive.

In more detail, referring to Fig. 1, 20
represents a continuously driven motor also
shown in Fig. 11. This motor through suit-
able gearing drives a card feed shaft 21
which in turn actuates a card picker 22 to

ick cards from supply magazine 23 and
Seliver them endwise to feed rolls 24. The

1,785,990

feed rolls ultimately deliver the cards to a
discharge stack 25, and a suitable stacker
could be provided if desired.

Referring to Fig. 11, it will be noted that
a plurality of sets of sensing devices 26, 27,
28, 29, and 30 are provided. These sensing
devices are disposed to cooperate with non-
adjacent columns upon the record cards and
to sense the perforations therein. Each sens-
ing device comprises sets of brushes which
individually are adapted to pass through a
perforation in the card and establish contact
with the common bars 31 which are disposed
upon the opposite side of the card. Current
supplied to the common bars 31 is provided
by a conventional card lever contact general-
ly designated 32 in Fig. 11. From the indi-
vidual brushes and the sets of sensing de-
vices 26 to 30 inclusive, cabled conductors 33
lead to and connect the brushes individually
to selector magnets 34. It will be understood
that there is an individual selector magnet
34 for each of the brushes 26 to 30 inclusive.
Passing through the selector magnets 34 cur-
rent flows to common return wires 85, 86, 37,
38 and 39. Ong common return wire is pro-
vided for each set of selector magnets as
shown and each return wire terminates in a
brush 40 which cooperates with a selecting
commutator generally designated 41. The
purpose of these commutators will be here-
inafter described. In the circuit diagram,
the commutators 41 are shown mounted on a
vertical shaft 42 which is driven from the
motor 20 as shown. The operation of the
commutators is accordingly in synchronism
with the card feed. In Fig. 1, the commuta-
tors 41 are disposed within the box 43 and
are driven in synchronism with the card feed
by the gearing 42e¢. The arrangement and
'timing of the commutators is such that when
the various sets of sensing elements 26 to 30
are on the first presented column of a record
card, the commutator brushes are on the first
bar of their respective commutators. When
the card feed has advanced the cards rela-
tively to the brushes so that the brushes are
in cooperation with the second or next ad-
jacent sets of columns, the commutator
brushes are in cooperation with the second
commutator bars and so on. s

The typewriter printing unit which will
hereinafter be later desecribed, is provided
with an electrically controlled escapement.
The escapement controlling magnet is shown
in the diagram at 45 and this magnet is like-
wise in a commutator circuit extending to a
commutator 46. The brush of this commu-
tator establishes contact with its segment
when the sensing brushes are in contact with
the respective columns on the card. The rel-
ative*timing of the commutators 41 and 46
is such that the commutators 41 make their
contact slightly in advance of the contact
established by the escapement circuit.
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It will bd appreciated that if the record
card has 45-transverse columns, and 5 sets of
sensing elements be used, as shown, the com-
plete data from the card will be derived
therefrom in 9 columnar readings. To shut
off the current to the brushes after the card
has passed these 9 columnar positions in an
endwise direction a commutator 47 is pro-
vided likewise timed with the card feed and
arranged to break the circuit after such nine
columns have been traversed by the sensing

- brushes. The commutator 47 is in the nature

15

2¢

30

40

of a safety device because it is obvious that

the commutators 41 break the circuits at the -

saine point. , ‘
Referring now to Figs. 2, 3 and 4, power
driven typewriters are well known wherein

the actual printing strike movement of the

type bars is effected by power. One of the
common forms of such typewriters comprises
a constantly rotating fluted shaft with pro-
visions for selectively coupling the type bars
thereto, when it is desiredp to swing the type
bar for printing. Such coupling has hereto:
fore been effected by the usual typewriter
keys. Use is made of such a construction in
the present machine.

Referring to Fig. 2, 50 is the usual platen.
51 is one of the type bars and 52 is the con-
stantly rotating fluted shaft. The typewriter
platen is mounted in the conventional man-
ner for step by step lateral movement. 53
is the conventional escapement which is used
for the platen. This escapement is actuated
through the linkage generally designated 54
in Fig. 4, from the fluted shaft 52 in the con-
ventional manner in which the escapement is
%perated in such power driven typewriters.

he escapement is called into action by the
escapement magnet 45' (Fig. 4) which has

- previously been described in-connection with

45

- are coupled with the fluted shaft;;z

lector magnets 34 and eac

the circuit diagram of Fig. 11. -

Referring again to Fig. 2, the type bars 51
the ener-
gization of the selector magnets The ar-
matures of these selector magnets respective-
1y connect to the bars 55 which take the place
of the usual key bars of the ordinary type-
writer. Referring now to Fig. 1, it will be
noted that the type bars 51 are arranged in
sets. As shown in this figure there are five
sets of these type bars. The individual type
bars are all operated by the common fluted
shaft 52, the end of which shaft is shown in
Figs. 1 and 11, properly geared to the motor

' drive shaft.

With the above described construction it
will be understood that there will be simul-
taneous printin from one bar of each of the
five sets if required. Each set of bars will be
under the control of its respective set of se-
set ‘of selector
magnets in turn is under control of its re-

_spective set of sensing devices and of the as-

sociata_ed fommutators 41.

Accordingly in the operation of the ma-
chine there will be a concurrent reading of
five non-adjacent record card columns by the
sensing device, there will be a concurrent
printing of five non-adjacent columns upon
the record sheets, thereafter the record card
will move one column and the operation will
be repeated until the record is completely
read and printed.

* In the embodiment illustrated, there will .;

be nine such readings and actuations, during
which nine actuations a total of 45 columns
will be read from the card and the data
Erinted. After one complete card record has
een thus printed, a new card feeds into the
sensing section of the machine and provision
is made for restoring the platen to its initial
position and for feeding the platen forward
one step so as to present a new ine in position
to receive the data from the next card.
Referring to Figs. 1,7 and 11, disposed ad-
jacent the end of the platen is a transverse
shaft 60 provided with a box cam 61 and a

paper feed cam 62. Shaft 60 is suitably

geared to the motor and the timing of sha

60 is such that it makes one revolution per
card cycle. Fig. 11 shows the box cam 61 at
the beginning of the card reading and print-
ing cycle. As the printing proceeds, the

platen 50 moves stepI by step to the left as .
n

viewed in Fig. 11. the present embodi-
ment it would have nine such steps of escape-
ment movement. After such nine steps of
escapement movement have occurred the box
cam 61 would engage the follower roller 64
and continued rotation of the box cam would
draw the platen 50 back to'the right to the
initial or starting position shown. Duru‘:ﬁ
the same time a new card is being advanc
from the stack 23 to the reading position and
the previously read card is being ejected.
During the proper time in the cycle cam 62
Fig. 7, operates to advance the platen feed
pawl 65 and through the ratchet 66 spaces the
paper one line. .

As shown in the diagram, Fig. 11, there is
a supplementary circuit 67 including contact
68 adapted to be closed by the platen 50
when it is in extreme left position. This cir-
cuit is adapted to energize a magnet 69 which
may actuate a card. counter generally desig-
nated 70. In the diagram there is also shown
a main motor swi.tchg‘;l which is closed when
it is desired to start the operation of the ma-
chine. - o

In the use of machines of this sort, it 18
sometimes . desirable to suppress printing

from selected card column positions. ‘Use is

made of the commutators 41 for-this purpose.
Each commutator is provided with a number
of sliding switches 72, one sliding switch be-
ing provided for each
ing these switches towsrd the center the con-
tact may be broken for any particular columa.
With such switch pettaining to a given col-
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umn or columns in such inward position no
circuit will be established through any selec-
tor magnet 34, notwithstanding the presence
of a perforation in the card.

The previous description has referred to
the printing of a record upon a separate rec-
ord strip or sheet 74 carried by the platen 50.
The same type of printing and controlling
mechanism can also be employed in other emn-
bodiments of the invention for example, in a
machine wherein it is desired to print on the
record cards themselves a character or series
of characters which are representative of the
perforations in the card. Sets of type bars
51 are utilized as before.

Referring to Fig. 10. the record cards are
individually fed from a stack 23 by a picker
22, which picker is operated in any suitable
manner from a motor driven shaft. As the
cards are individually advanced from the
magazine 23 by the picker. they are gripped
by a suitable gripper 75. They are fed for-
ward first with a rapid movement to bring
them into sensing and print receiving posi-
tion. .This is effected by a cam and link
motion generally designated 76, 77. Suitable
brushes or sets of sensing devices 26, 27, 28,
29 and 30 are provided as before and also
common bars 31. The disposition of the sets
of type bars 51 with respect to the card under
the sensing brushes is such that the various
type bars can print directly upon the card.
As each set of printing impressions are taken
the advance of cam 77 permits the card to

35 make one increment of advance to the next

column. After the card has received a printed
interpretation of all the data perforated
thereon the cam 77 through the linkage draws
the card over and deposits it into a discharge
stack 78. The gripper operating mechanism
is of conventional type and requires no de-
tailed description. The cireuits for control-
ling the various operations are the same as
those given for the embodiment shown in
Figs. 1 and 11.

‘While it will be obvious that various sup-
plementary controls and safety devices could
be provided I have herein described the es-
sentials of the machine for simplicity and
clarity of the description. -

According to the present invention a power
actuated card feeding device is provided
which is adapted to successively feed card
records endwise, that is to say, in suc-
cessive transverse columnar manner under a
plurality of sets of sensing means which are
relatively spaced apart. Coordinated with
and controlled by the respective sets of sens-
ing means are a plurality of sets of type-
writer type printing devices. Each set of
these printing devices can be considered to be
the ten numeral type bars of a power actu-
ated typewriter. All of the various type
bars of all of the sets are preferably actuated
from a common driving member such as a

1,785,999

fluted shaft and the selection of the type bars
for actuation by the shaft is effected pref-
erably electromagnetically under the control
of the sensing means. Kach set of sensing
means controls its corresponding set of print-
ing type bars. The disposition of the parts
is such that simultaneous printing can be
effected of the data from a plurality of col-
umns after which a new columnar relation of
the sensing device and record is effected.
Thereafter there is another simultaneous
printing action by the different set of print-
mg devices followed by a further column shift-
ing action and so on until the record is com-
pletely printed. Means are also provided for

feeding the record sheet one line space (in the

embodiment where a separate record sheet is
used) and for restoring the platen to the
initial position. The old and completely
sensed record is automatically fed out from
the sensing means and the new record is in-
troduced after which further recording is
effected. According to another embodiment
of the invention, printing is effected in a simi-
lar manner upon the record card itself and
sensing is simultaneously effected by a plu-
rality of sets of sensing elements. Provision
is furthermore made for suppressing print-
ing in any desired column.

In the foregoing description no reference
has been made to the machine speed at dif-
ferent points of a single card cycle. It may
be explained that the speed of operation dur-
ing actual printing has a certain upper limit
which cannot be exceeded. The speed of op-
eration at other parts of the cycle may be
vastly greater. Such time in the cycle is
merely taken up with the introducing of a
new card to initial sensing position, the re-
moval of the old card, the feeding of the
paper and the return of the platen carriage.

Various methods may be employed for ob-
taining such increased speed during this part
of the cycle.- One method is indicated in
the circmit diagram, Fig. 11, wherein the cir-
cuit to motor 20 includes a resistance 80
which is adapted to be thrown into the circuit
by shunt contacts 81 which are actuated by
cam 82 timed with respect to the card cycle
in any desired manner as by being mounted
upon shaft 52 or any other cyclic shaft of the
machine. It will be understood that when
the card is passing through the various ana-
lyzing positions in which printing is being
effected the contact 81 will open, placing re-
sistance 80 in the motor circuit (the motor
may be of series type). After printing is
completed contacts 81 will close permitting
the speeding up of the motor and the at-
tendant speeding up of the operation durin
the feeding and carriage return portion o
the cycle.

It will be obvious that other methods of
obtaining increased machine speed during
the parts of the cycle which are potentially
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capable of being fast may be used, but the
foregoing illustrates one manner of accom-
plishing this result.

What I claim is:

1. A record controlled apparatus includ-
ing a plurality of sets of sensing means
adapted for cooperation with perforated
cards which are movable transversely of the
columns thereof, a plurality of typewriter
type sets of printing devices each comprising
a group of type bars and each coordinated
with a set of sensing means and controlled
thereby, means for feeding the cards column
by column to the multiple sets of sensing
means, and means for effecting printing op-
erations of the various type bars in the sets
under the control of the said sensing means.

2. A record controlled machine including
means for concurrently sensing a multiplic-
ity of non-adjacent columns of a record card,
means for concurrently printing in non-ad-
jacent columnar positions the record data
sensed by the aforesaid sensing means, and
means for thereafter establishing a new co-
lumnar relation of the record card and the
multiple sensing means and a new columnar
relation of the record which receives the
printing data with respect to the printing
means,

3. The invention set forth in claim 2 in
which the printing means comprises a plu-
rality of sets of type bars, each type bar be-
ing of the striking type bar type, and _in
which a common rotary actustor is provided
for actuating the aforesaid type bars for
striking movement.. :

4. The invention set forth in claim 2 in
which the printing means comprises a plu-
rality of printing devices, each device in-
cluding a set of striking type bars of the type-
writer type with a common fluted actuator
for operating all of the type bars of the vari-
ous devices, and with selecting mechanism
controlled by the sensing means for selec-
tively coupling various type bars to the said
actuator and for simultaneously coupling
bars in various devices to the actuator when
required.

5. A record controlled machine with rec-
ord feeding means, a typewriter formed of-
printing mechanism comprising a plurality
of type bar sets with a common fluted actua-
tor for operating all of the bars in said vari-
ous sets, and operating means for operating
the record feeding means and said fluted ac-
tuator, multiple column record sensing means
comprising sets of sensing means for various
record carﬁ columns, and selecting means con-
trolled thereby for coupling the type bars
with the actuator.

6. A record controlled printing machine
with means for concurrently sensing a plu-
rality of non-adjacent columns of a perfo-
rated record, means under the control of the
aforesaid means for concurrently effecting

printing of records corresponding to the
sensed data in said non-adjacent columns, said
printing being correspondingly effected in
non-adjacent columns, means for establishing
new sensing relations between the sensing
means and the record to cause the former to
sense a further plurality of non-adjacent
columns which are relatively adjacent to the
previously sensed columns, and means for cor-
respondingly reestablishing the same kind of
columnar relations between the printing
means and the record which is being printed
upon whereby printing of the complete rec-
ord may be effected by a series of printing im-
pressions which are simultaneous followed
successively by another series of simulta-
neous printing impressions.

7. A record controlled interpreting ma-
chine comprising in combination with mul-
tiple sets of sensing instrumentalities, for
concurrently sensing non-adjacent columns
upon a record, and multiple sets of printing
devices for simultaneously printing upon the
perforated record the representations of the
readings taken from that record by the sens-
ing devices.

8. A record card interpreting machine com-
Erising printing mechanism of the typewriter

ar type with individual printing type upon
individual type bars,a record sensing means
for sensing the perforations of a record, means
controlled by the sensing means for selectively
controlling the printing strike action of the
typewriter printing mechanism to cause the
printing mechanism to print upon the record
containing the data a representation of such
perforated data.
9. The invention set forth in claim 8 in
which power driven card feeding devices are
provided for successively advancing the card
to present a new column to the sensing mecha-
nism and a new zone of the card to receive the
printed impression from the striking type
bars of the printing mechanism.

10. A record controlled printing machine
including a series of printing devices each
of the typewriter type and with the individual
numeral type bars, said various printing de-
vices being adapted to print in a single line
upon a record the various non-adjacent col-
umns simultaneously, a series of sets of sens-
ing devices for controlling the selection of the
type bars for printing strike operations, and
means associated with the sets of printing
mechanisms for selectively suppressing print-
ing action in any desired columns.

11. A record controlled machine having a
plurality of sets of sensing devices for concur-
rently sensing various sets of perforations of
a record which are disposed in different zones,
card feeding devices for feeding record cards
successively to said sensing means, and means
for providing a variable card speed to trav-
erse the card under the plurality of sensing
devices at one speed to cause the concurrent
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sensing of various sets of perforations by the
sensing means and to traverse the card i..
other positions in its cycle when sensing is
not being effected by the sensing devices at
another speed so that the card may be rapidly
5 brought to the sets of sensing devices and
thereafter sensed by the motion of the card
past the sensing devices.
In testimony whereof I hereto.affix my sig-

nature.
0 JAMES W. BRYCE.
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sensing of various sets of perforations by the
sensing means and to traverse the card i.
other positions in its cycle when sensing is
not being effected by the sensing devices at
another speed so that the card may be rapidly
brought to the sets of sensing devices and
thereafter sensed by the motion of the card
past the sensing devices.

In testimony whereof I hereto affix my sig-

nature.
JAMES W. BRYCE.

CERTIFICATE OF CORRECTION.
Patent No. 1,785,999. ‘ Granted December 23, 1930, to
JAMES W. BRYCE.
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record of the case in the Patent Office.

Signed and sealed this 27th day of January, A. D. 1931.

M. J. Moore,
(Seal) Acting Commissioner of Patents.
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Signed and sealed this 27th day of January, A. D. 1931.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



