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5 Claims.
1

ThlS invention relates to recorrd controlled ma-
chines, and more partlcularly to 1mprovements
in record per:t'oratlon analyzing meohamsme
therefor.

In one form of record perforation analyzing
mechanism, shown in the patent to George I
Daly, No. 2, 514 031, issued July 4, 1950, a series
of perforatlon analyzing ‘Pbrushes are moved
downwardly to make contact Wlth a series of
stationary contact points through the record
perforations, said contact points comprising
commutator spots which are successively wiped
over by a rofary brush to transnnt differentially
timed electrical dlglt representmg 1mpulses to
control electrical 1nstrumenta11t1es of a record
controlled accountmg machine.

The purpose of this mventlon is to devise an
improved arrangement having all of the advan-
tages of the abhove described type of record per-
foration analyzing mechanism but to construct
it in such a manner that a more efficient and
longer duratmn of electrical eontact is provided,
thus insuring the proper operation of the elec-
trical instrumentalities of the record controlled
accounting machine.

One object of the present 1nvent1on is to dis-
pense with the rotary brush or wiper in the
earlier arrangement and effect the electrical
contact with the contact points by wire brushes
which are positively pressed against said con-
tact points by successively operated cams, wh1ch
cams estabhsh by their cam contour formations
the time and duration of the electrical contact.
~ Each card column usually ‘has twelve index

pomtposrtmns 9,8,1,6, 5, 4.3,2,1,0,Xand R
which are sensed by a correspondmg number of
perforation analyzmg brushes which make in-
dividual contact with the commutator spots or
contact po1nts through the perforations. In
the present machme the desired pressure con-
tact between each wire brush ancl its contact
point can also be prowded by hawng twelve
cams which suocessively press twelve wire brush-
es against the related commutator contact points

but in the preferred arrangement each cam

moves a wire brush to make contact Wlth either
one of a pair of contact points, thus requiring
for twelve contact points only six cams and Six
wire brushes.

Thus, it is a still further object of the inven-
tion to dewse the contact making arrangement
in such manner that the number of brushes and
cams operating the brushes compnse only half
of the number of commutator contact points.

A still further improvement is to provide a
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design of cam which estabhshes by its cam con-
tour the cluratlon of contaect between a wire

_brush and a, commutator pomt thus enabling
_electrlcal 1mpulses of a longer duration than

that p0551ble by a rotary wiper, as in the earhel
Daly Patent No. 2,514,031

A still further 1mprove*nent is 10 arranﬂ*e the
contact malnng mechamsxn in such manner that
a second, or following 1mpulse is initiagted be-
fore the: precedlng 1mpulse is' terminated, thus
provrdlng for the transmission of successive
overlappmg impulses, in the orde1 9, 8 7, 8, b,
4, 3,2,1,0, X and R. |

If it were not otherwise provided for, in n the
contact of a single wire brush with 2 pair of
contact pomts alternately, such as 9 and 8, for
example the oontact between the wire brush
and the 9 oontact pomt would have to be broken
before said wire brush could maLe contact with
the 8 contact point. Thus, without some special
provision or arrangement the desn'ed cverlap-
ping of transmission of 1n1pulses could not be
derived.

Accordingly, a further improvement consisis
in arranging the contact points in association
with the brushes in such manner after two
neighboring brushes are operated one after the
other in one direction to engage the 9 and &
commutator contact points to transmit 9 and 8
impulses, then are successwely operated in an-

cther direction to .engage the 7 and 6 commuta-
tor contact points to transmit the 7 and 6 im-
pulse. Obviously, since the successive move-
ment of neighboring brushes in said one direc-
tion can overlap, the resultant digit impulses,
such as 9 and 8, will also overlap. The above
describes the principle embodled for transmit-
ting 9, 8, 7 and 6 impulses, and by the same
mode of operation the remaining four wire
brushes transmit overlapplng impulses 5, 4, 3, 2,
1, 0, X and R.

Other ohjects of the invention will be pointed
out in the following description . and claims and
illustrated in the accompanying drawings, which
disclose, by way of example the principle of the
invention and the bést mode, which has been
contemplated, of applymg that prlncmle

In sald orawmgs

Pig. 1 is a sectional view showing the periora-
tion analyzing brush structure of the prior pat-~
ented arrangement and its association with the
improved contact making arrangement

Fig. 2 is a perspective view showing the man-
ner of forming the commutator contact points

55 S0 that they are associated with the correct wire
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brushes in a manner accerding to the present
inventicn.
Fig. 3 is an enlarged view of two operating

cams to show in more detail their cam forma-
tions and their relative disposition about their
common drive shaft.

Fig. 4 is a side elevational view which is part-
ly in section showing the means for supnorting
a series of wire brushes and their associated op-
erating cams.

PMg. 5 is g timing diagram used in the descrip-
tion for describing the sequence of events.

The improvements are preferably incorporated
in a record perforation analyzing mechanism of
the form shown in the patent to G. F. Daly,
No. 2,514,031, issued July 4, 1950. Fisc. 1 shows
the present improvement coordinated with a part
of the structure which is substantially the same
as Fig. 9 of the above cited patent. A general
description will be given of the common struc-
ture using, as far as possible, the same reference
numerals as in the aforementioned patent.

A frame 111 is adapted to carry a plurality of
analyzing units (12 each comprising a metal
plate carrying angularly disposed perforation
analyzing brushes 109 which project through
the perforations of a perforated card 118. The
eighty-column card is preferably of the type
shown in the patent to C. D. La,ke, No. 1,772,492,
issued August 12, 1930, and has in each column
from the bottom to top the index points 9, 8,
7, 6, 5, 4, 3, 2, 1, 0, X, R which arereadout
in the named order. Only one analyzing unit
is shown in Fig. 1, but for the analysis of eighty
columns of the card a corresponding number
of units are provided on the frame (i1, as shown
in Fig. 4, thus providing a row of brushes (92§
ior each of the aforesaid index points. An elec-
trical connection is made to each analyzing unit

112 by an integral terminal i18. The plurality -

of analyzing units (12 are fitted in spacing slots
of insulating spacing bars 115 carried by frame
{11 and are locked in position in frame 11l by
rods 117 of insulating material which fit in semi-
circular cutouts formed in the analyzing units
12 and along the edge of each spacing
bar 115.

This spacing coordinates the analyzing units
with the card columns.

The frame {1l is normally ele-vated so that
the card to be analyzed may be fed to the per-
foration analyzing brushes {82 without inter-
ference and is lowered when the card is in
analyzing position. As more fully explained in
the Daly Patent No. 2,514,031, concurrent with
the lowering of the frame (il to move the
twelve rows of brushes 109 against the upper
Tace of the card, g lateral displacement of frame
I11 slightly to the right causes the brushes {88
to wipe over the card, and the particular brush
{69 which passes through a card perforation
wipes over an associated contact point 189. This
lateral displacement of the frame is shown in
Fig. 1. With the frame held in such position
a card readout operation by the improved mecha-
nism takes place, as will be presently described.

After the card readout operation the frame
{11 is elevated, allowing the brushes {89 to un-
bend, but due to the previous concurrent shift
of the frame (il the brushes are disengaged
from the perforations without striking the wall
thereof, and damage them. This is fully ex-
plained in the aforementioned Patent No. 2,514 -
031.

As In the Daly patent, associated with the
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rows or perforation analyzing brushes 108 are

the aforesaid rows of contact points i89. In
the Daly patent a separate stator carries each

set of confact points 189 for a card column but
In the present machine a flat plate 180 of in-
sulating material has embedded therein the
plurality of rows of contact points, there being
one row for each row of brushes 109, or twelve
rows In the aggregate. The plate (93 is at-
tached to support bars 181 and (92 by hold-
down screws £83. It is evident, therefore, that
each individual perforation analyzing brush 103
will make contact with the associated commuta-
tor contact point 182 through the perforation
located at the respective brush position.

Differing from the sensing commutator in the
Daly patent, instead of a wiper brush (204 in
the patent) which is rotated to pass successively
over the contact pomts IES in a clockwise di-
rection, a more efficient electrical contact is
made to each contact point 129 by flexible wire
brushes (84 and for a duration of time de-
pendent upon the contour of a profile cam which
rocks the brush, rather than dependent upon
the length of time that the wiper makes con-
tact with a contact point 89, as in the Daly
patent. By the present contact making arrange-
ment not only is a more efficient contact made,
but the period of contact is lengthened over
that possible with the arrangement in the Daly
patent to thus more efficiently energize the con-
trolled magnet, or electrical instrumentality of
the record controiled accounting machine.

The twelve contact points 189, of which there
is one for each of the twelve brushes 109 for
g card column, project downwardly beneath the
pottom surface of the plate (50 and are ar-
ranged 1n pairs 50 that the contact points of
each palr are alternately contacted by a wire
brush (94, Since there are twelve contact points
i39 there are six brushes (94 for each card
column. Since there is a row of eighty contact
points for the same index point a corresponding
number of brushes 184 are provided in each row,
and are preferably carried by a related bail 185.
Each bail 195 is secured to an associated rock
shaft 186 and its transverse plate has eighty
holes in which the brushes 184 project through
to be separated apart a distance which is com-
mensurate with the spacing of the adjacent con-
tact points 189. Each rock shaft 186 has a lon-
gitudinal slot in which fits a slotted wedging
plate 18T to securely and electrically connect
the series of eighty brushes 194 to the related
rock shaft 196. Thus, by rocking shaft 196 first
counterclockwise a row of wire brushes 194 make
contact with the left-hand row of contact points
189 and then rocking shaft {95 clockwise they
will make contact with the right-hand row of
contact points 138. All the brushes (94 are in
a neutral non-contacting position at the start of
the operation of the machine..

‘o rock said shafts 198 in such rianner as tu
accomplish the desired cperation, attached to
cach rock shaft 196 by a clamp {88 is a double
follower arm 189 engaging a pair of complemen-
tary profile cams 288. The six pairs of comple-
mentary cams 289 have the same cam profile but
are successively arranged cn 2 drive shaft 43
s0 as to rock the shafts 19§ serigtim.

The six shafts {196 are mounted concentric
with respect to shaft 43 and each carries at one
end a bushing 212 (Fig. 4) fitting in a bracket
215. By a similar mounting a bracket 216 carries
the other end of each shaft 196. The drive shafl




43 cerrespends to the same desmnated shaft of
the patent to Daly, No. 2,514, 031, and is driven
one revolutmn for each cycle of machine opera-
tion.

The paar of omplementary cams 200 which
are first effective cause the rocking of the row
of brushes {94—9, 7 (see Fig. 1) to the left to
contact the row of 9 contact points 189 to read
out 9’s, then to neutral position. After this the
next pair of complementary cams which are next
effective rock the adjacent row of brushes {94—38,
6 to the left to read out 8’s, then fto neutral posi-
tion. The cams 200 which were first effective
then rock the brushes 184——3. 7 to the right to
read out - 7’s .and then to the left to meutral.
- Therea,fter said next pair- of complementary
cams rock said adjacent row of ‘brushes 193—8,
6 to the right to read out 6’s, then 1o neutral.
Thereafter, the next two rows .of brushes 194—b,
-3 and I94——-4 2 are rec1procated sequentially by
their cams 289 in the same manner to read out
5, 4, 3, and 2, and then the next two rows of
brushes 194—1, X and {94—0, R are then recip-
rocated by their cams to.similarly read out 1, 0,
X and R in sequence. Since the readout opera-
tion for each group of four successive index points
is alike the operation will be described in detall
in connection with the readout ol the group of
four index points'9, 8, 7 and b, in a single column
and with partlcular reference to the cam forma-
tions shown in Fig. 3, and the timing of Fig. 4.

The duration of contact is shown at “Brush”
(Fig. 5) for 9, 8, 7 and % index points effected by

~ leading cams 230A and .lagging .cams 208B; that

is to say, the cams 200B are effective slightly
jater in the cycle. While the cams.are comple-

"~ mentary cams the action of the cam surface of

only one will be considered in the. following de-
- scription:
- As cam 203A rotates counterclockwise. its rise
201 A rocks shaft 196 the same direction, .mov-
ing contact wire {384—9, 7 tothe left from neutral
to make contact at the midpoint of the cam rise
with the “9” contact point (88, the cam .rise
201A thereafter bending -brush wire 194—38, 7
to make a very firm electrical pressure contact.
A dwell 202A retains this pressure contact and
brush 194—9, 7 begins to unbend when descent
203 A is effective. At the midpoint of the descend-
ing cam part 203 A the electrical contact is broken,
and the contact wire 194—9, 7 is then restored
to neutral position.

The period between the make and break estab-
lishes the length of the transmitted impulse and
is designated “9”’ at “Brush” in Fig. 5.

Just before the “break” a cam rise 201B of
lagging cam 200B is effective at about its mid-
point to shift brush 194—8, 6 to make contact
with the “8” contact point, which is held by the
dwell 202B, and part of the descending cam part
203B. This establishes in the same manner the
period of the make and break delimiting the “8”
impulse.

After the descending cam portion 203A has
broken the contact between brush {94—8, 7 and
contact 189—9 it is maintained by a dwell 204A.
Thereafter, a descending cam portion 205A shifts
ot its midportion contact brush wire 194 to the

right to make contact with the “7” contact point
{89, thus initiating the “7” impulse. The dwell
portion 206A maintains the contact which is
broken by a following cam rise 207TA. This com-
pletes the sequence of events by cam 200A which
makes and breaks contacts for transmitting the
“9” gnd “7” digit impulse,
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Tn thé same manher .cam portion 2038, dwell
204B and cam portion 205B of the lagging cam
200B makes and breaks the contact ‘between
brush 194—8, 6 and the “6” contact point 189.

Prior to breaking the contact for the “6” im-
pulse another pair of cams 200 (not shown in
Fig. 5) are now eflective to move a brush 194—35,
3 to the left to make contact with the “5” digit
contact point 183, to thereby initiate the “5”
digit impulse, and .s0 on by the above described
events, to transmit the remaining Impulses 4, 3
and .2 of this group.

As-shown, the successive impulses overlap, that
is, one “makes” before the preceding “breaks,”
but if found objectionable a circuit breaker CB
in the energizing circuit (see timing of Fig. 5)

may establish shorter digit impulse periods and
prevent breaking of the circuits . at the brush

wires 194 and contacts 1883.

“The successive movemerit of the brushes 194
to transmit or read out the digit impulses in the
proper sequence is desirdble ‘because 1t enables
the transmitted impulses to overlap and estab-
lishes by each cam the -desired longer duration

of impulse time.
Tt is evident-then that to aceomplish the above
brush 194—9, 7 (see Fig. 1) is associated wiih the
digit contacts 183 and 1897.and the brush .184—3,
6 with the digit .contacts 18%s and .183. 'To
establish this interspersed relationship a pair of
contacts such as 188 and 1897 have crossover
connections 210 (Fig. 1) separated electrically
by a button 211 .of insulating material. A Similar
crossover arrangement -is provided petween con-
tact points 1893 and 1394 (Fig. 2) and 1830 and
189x (Fig. 1).
The above descrlbed operation gives .the .se-
cuence of events for.the readout 0f 9,8, 7 and 6
digit impulses, but by a- duphcate arrangement
the remaining impulses are read out, overlapping
and with the desired duration. -A.complete se-
quence of events.is explained "below .in tabular
form:
P Dieit | Direction of Movement of 6
6 Pairs of Cams 200 . TImpulse | Rows of Wire Brashes 194
200A . - '3.9; “8-7 to the’ leﬁ: to-read .out 9
impuilse,

0B _ e 8| 86 to the left to read out 8
impulse.

200A . aemmean 71 97 to the right to read out 7
impuise,

200B . e 6 | 8-6 to the right to read out 6
impulse.

2000 & e 5| 5-3 to the left to read out 5
impulse.

0D - o e 4 | 4-2 tn the left to read ouf 4
impulse,

200C e eemae 31 5-3 to the right to read out 3
impulse.

200D e e 2 42 t{} the right to read out 2
impulse.

Y0E _ i 1 I—X tn the left to read out 1
impulse,

200 o e 0! 0-R to the left to read out 0
inipulse.

200 _ e X | 1-X to the right o read out X
impulse.

0 o e R | 0R to the right to read out R
impulse.

While there have been shown and described
and pointed out the fundamental novel features
of the invention, it will be understood that vari-
ous omissions 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
invention. It is the intention, therefore, to be

limited only as indicated by the scope of the
following claims.
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What is claimed is: | )

- 1. An analyzing mechanism for analyzing a
perforated record having rows of index points
comprising a plurality of rows of contact points,
one row being provided for each row of index
points, a plurality of rows of analyzing brushes,
each brush adapted to make electrical contact
with the associated contact point through a
-record perforation, a plurality of reciprocable
carriers, each carrying a row of brushes adapted
~to make contact with a related row of contact
points representing the same index point, a series
of sequentially effective cams, and actuating
mechanism operated by said cams to rock said
carriers sequentially and fo cause said rows of
~brushes to contact said rows of contact points
in succession. 0 | o

2., An analyzing mechanism for analyzing a
perforated record of the Hollerith type having
- perforations in a column of index points arranged
- according to a code comprising a series of analyz-
ing brushes for each column, a corresponding
numbper of contact points, each of said analyzing
brushes adapted to make contact with the asso-
ciated contact point through a record perfora-

tion, contact elements, each adapted to make suc-

cessive contact with a pair of contact points asso-
ciated with non-adjacent index points, and
means to shift each associated contact element
in contact with a related pair of contact points
associated with analyzing brushes correlated with
‘non-adjacent index points but in alternation with
the contact of another contact element with its
associated pair of contact points.

3. An analyzing mechanism for analyzing a
periorated record of the Hollerith type having
perforations in a column of index points arranged
according to a code comprising g series of analyz-
ing brushes for each column, a corresponding
number of contact points, each of said analyzing
brushes adapted to make contact with the asso-
ciated contact point through a record perfora-
tion, contact elements, each adapted to make suc-
cessive contact with a pair of contact points asso-
ciated with non-adjacent index points, and
means to shift each associated contact element
in contact with a related pair of contact points
associated with analyzing brushes correlated with
non-adjacent index points but in alternation and

2,624,511
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overlapping with the contact of an adjacent con-
tact element with its associated pair of contact

elements. |

4, An analyzing mechanism for analyzing a
perforated record having rows of index points
comprising a plurality of rows of contact points,
one row being provided for each row of index
points, a plurality of rows of analyzing brushes,
each brush adapted to make electrical contact
with the associated contact point through a
record perforation, a plurality of reciprocable
carriers, each carrying a row of contact elements
adapted to make alternating contact with two
rows of contact points associated with two rows
of analyzing brushes which analyze non-adjacent

‘Index points, and a series of sequentially effec-
tive cams constructed and arranged to rock said

carriers in such manner that each carrier causes
its contact elements to make contact with its
related two rows of contact points and in alterna-
tion with the contact by the contact elements of
the next operated carrier with two other rows of
contact points. |

0. An analyzing mechanism for analyzing a
perforated record of the Hollerith type having
periorations in a column of index points arranged
according to a code comprising a column of
analyzing brushes, a corresponding number of

contact points, said analyzing brushes adapted

to make contact with the associated contact
point through s record perforation, contact ele-
rents, each adapted to make contact with a pair
ol contact points associated with non-adjacent
Index points, and perforation analyzing readout
means constructed and arranged to rock said con-
tact elements in succession and each contact ele-
ment in alternating contact with a related pair
of contact points associated with analyzing
brushes correlated with non-adjacent index
points but in an alternating overlapping opera-
tion with the alternating contact of the next
operated contact element with two other pairs
of contact elements associated with analyzing
brushes also correlated with other non-adjacent
index points.

CLARENCE R. MANNING.

NO references cited.
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