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UNITED STATES PATENT OFFICE. 
OTTO E. BRAITMAYER, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR TO THE . 

TABULATING MACHINE COMPANY, OF WASHINGTON, DISTRICT OF COLUMBIA, A. 
CORPORATION OF NEWJERSEY. 

PAPER-TESTING MACHINE. 

12,039. Specification of Letters Patent. HPatented Aug. 2, 1918. 
Application filed October 12, 1917. Serial No. 196,210. 

To all whom it may concern: 
Be it known that I, OTTO E. BRAITMAER, 

a citizen of the United States, residing at 
Washington, District of Columbia, have in 
vented certain new and useful Improve 
ments in Paper-Testing Machines, of which 
the following is a full, clear, and exact de 
Scription. 

In the Hollerith tabulating system the 
data to be tabulated are recorded on cards 
by punching holes therein, after which the 
punched cards are run through a tabulating 
machine. In the latter a bank or box of 
movable contact points or pins are present 
ed to the card. Wherever a contact point 
finds a hole in the card the point or pin 
passes through the hole and by engagement 
with an insulated contact, on which the card 
rests, closes a circuit, which in turn causes 
operation of the appropriate register. 
Where a pin finds no hole it is maintained 
out of contact with the plate and the corre 
sponding circuit is not closed. The card 
thus serves as an insulator, and should per 
mit electrical connection to be made only 
through holes that have been punched for 
the purpose. Obviously, apertures other 
wise occurring in the card, for example im 
perfections in the stock, may be in such po 
sition as to allow a connection to be made 
elsewhere than through a punched hole. Or 
there may be embedded in the card a bit of 
conducting material, usually carbon, which 
will permit the same result if touched by 
one of the pins. In either case one or more 
of the registering mechanisms are actuated 
unintentionally, thereby rendering the tab 
ulation incorrect. 

In Hollerith's prior Patent No. 1132,345, 
issued March 16, 1915, he has described and 
claimed broadly an apparatus for detecting 
such imperfections as will permit closing of 
a circuit through the unpunched card. In 
the specific apparatus described in the pat 
ent the cards themselves, of course before 
they are punched, are passed over the Sur 
face of a metal contact plate, above which 
is a brush extending across the path of the 
cards and composed of closely set pieces of 
spring wire with their free ends bearing 
upon the cards as the latter pass. If any 
wire comes into electrical connection with 

the underlying contact-plate by reason of 
a hole in the card or because of an embedded 
particle of carbon or metal a circuit is es- 55 
tablished which stops the card-advancing 
devices and so permits the defective or im. 
perfect card to be removed. 
The present invention is designed for the 

same general purpose, that is, to detect im- 60 
perfections in the cards, but it operates 
preferably on the paper stock before the 
same is cut up into cards, and mutilates the 
portion in which an imperfection is found 
or stamps on the strip in the neighborhood 65 
of the imperfection a warning such as the 
word “Defective,” or “Imperfect,” or a 
legend such as “Do not use this card.” In 
the preferred embodiment the paper stock 
is fed to the machine in the form of a strip 70 
of the width of a single card, from which 
cards of the proper size can be cut by Sev 
ering the strip transversely. When the 
brush or brushes strike an imperfection per 
mitting electrical connection with the un- 75 
derlying contact-plate the circuit thus es 
tablished brings into operation a slitting 
mechanism which cuts in the strip a longi 
tudinal slit of such length that when the 
strip is subsequently cut transversely to 80 
form the cards the one containing the im 
perfection will fall into two parts both of 
which are too small for their intended use. 
This makes it certain that each full size 
card cut from the strip contains no imper- 85 
fection of the kind indicated. 
The embodiment thus briefly outlined is 

illustrated in the accompanying drawings, 
in which 

Figure 1 shows the machine in vertical 90 
longitudinal section, about on line 1-1 of 
Fig. 2. 

Fig. 2 is a plan view of the machine. 
Fig. 3 is an end view, partly in cross sec 

tion about on the line 3-3 of Fig. 1. 
Figs. 4 and 5 are cross sections on lines 

4 4 and 5-5, respectively, of Fig. 1. 
Fig. 6 is a diagram illustrating the Wir 

ing, or electrical connections, of the ma 
chine. 00 

Fig. 7 is a detail plan view of the start 
and stop contacts. 

Fig. 8 is a plan view of a portion of the 
card-strip, showing a hole or other imper 
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fection and the longitudinal slit cut by the 
machine, 

Fig. 9 is a fragmentary section, on a plane 
indicated by the line 1-1, Fig. 2, illustrat 
ing an embodiment in which the paper 
strip, instead of being slit is stamped with 
words or characters indicating that the 
cards bearing the same are unfit for use. 
The operative parts of the machine are 

mounted in or upon a frame comprising two 
side plates 10, 11, and an elongated bed 12 
supported by and between them, the side 
plates extending a trifle above the bed to 
form lateral guide-fanges for the paper 
strip, which, it will be understood, travels 
lengthwise on the bed between the said 
flanges. The paper strip, not shown, is re 
ceived between two horizontal rollers 13, 14, 
at the rear end of the bed, the roller 13 hav 
ing guide-fanges at its ends. From the 
rollers the strip passes forwardly, under a 
guide-plate 15 and over and upon a universal 
contact plate 16 sunk in a recess 1 formed 
in the bed 12, the plate 16 being mounted on 
a slab or support 18 of insulating material. 
At the other or forward end of the bed, 
means (not shown) may be provided, such 
as friction feed rollers, to draw the paper 
strip.along the bed, but in practice I prefer 
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to use the machine in conjunction with a 
reeling or Winding apparatus, in which case 
the strip issuing from the bed is seized 
by the feed mechanism of the reeling ap 
paratus and is drawn over the bed thereby. 
At the sides of the path of the strip at 

the point, where the latter passes over the 
contact 18 are two standards 19, fixed to the 
side plates 10, 11, and carrying on their 
inner faces above the bed 12 two vertically 
slotted members 20 of insulating material, 
to receive a transverse block 21, which can be 
removed by sliding it vertically out of the 
slots. On top of the block are two sliding 
bolts 22 urged outwardly by a spring 23 into 
appropriate recesses in the members 20 to 
hold the block in place. Finger pieces 24 
are provided for retracting the bolts to per 
mit removal of the block. The bolts also 
serve to support the block at the proper 
height above the bed 12. 
The block 21 is provided at its sides with 

depending arms 25, to the bottoms of which 
the guide plate 15 is fastened by means of 
Screws, 26. Between the arms is a pivoted 
brush-holder 27, of metal, extending across 
the plate 15. The brushes are composed of 
flexible spring wires 28, the alternate wires 
being mounted in recesses 29, Fig. 3, in the 
edges of the body of the brush-holder, and 
the intermediate wires in recesses 30 in the 
metal strips 31, Fig. 1, which are bound 
Snugly upon the edges of said body by means 
of screws, as 32, thereby holding the wires 
tightly in their sockets. Light coil springs 
33 are provided to urge the brush-holder in 

much as the drop 

driven from shaft 36. 
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the clockwise direction, causing the brushes, 
extending through transverse openings in 
the guide-plate 15, to bear lightly on the 
paper strip passing beneath. 
The machine is driven by a pulley 34, Fig. 

4, fixed on the outer end of a sleeve 35 ro 
tatable freely on the transverse shaft 36, 
which is mounted at its other end in the side 
plate 10. Fixed on the inner end of the 
sleeve is a clutch disk 37. The other clutch 
disk, 38, is feathered on the shaft 36 and has 
a cam groove 39 coöperating with an actuat 
ing pin 40 on the arm 41. The parts being 
in the positions shown in Fig. 4, and the 
shaft (and clutch) rotating in the direction 
of the arrow, it will be evident that if the pin 
40 is raised into the groove the incline 42, en 
gaging the pin, will cam the clutch-disk.38 
leftwardly out of engagement with the disk 
37, thereby disconnecting the shaft 36 from 
the constantly rotating driving pulley 34. 
Contrariwise, if the pin is then withdrawn 
from the groove the spring 42 will shift the 
disk 38 rightwardly into engagement with 
disk 37 and the shaft 36 will again be ro 
?tated. 
The slitting disks 43, 44, Fig. 1, working 

through an opening in the bed 12, are in 
shearing engagement with each other, as 
shown in Fig. 5. Disk 44 is fixed on a trans 
verse shaft 45 journaled in the side plates 
10, 11, below the bed, while disk 43 is fixed 
on a transverse shaft 46, mounted in bear 
ings 47 carried by arms 48 fixed to and ex 
tending forwardly from a rockshaft 49. 
The latter carries an arm 50 having an anti 
friction roller 51 bearing on a cam 52, Figs. 
1 and 4, rigidly mounted on and therefore 
rotated by the shaft 36. Hence it will be 
seen that as the cam rotates, the arm 50 will 
be rocked, thereby rocking the arms 48 and 
raising and lowering the cutting disk 43 out 
of and into engagement with disk 44. Inas 

53 in the cam 52 is of 
limited extent it will be clear that the disk 
43 is held in engagement with the other 
during the greater part of the revolution of 
the cam. A spring 50 urges the arm 50 in 
the counterclockwise direction and holds the 
roller 5 in contact with the cam 52. 
The slitting disks 43, 44 are rotated from 

a gear 54 fixed on the shaft 36 alongside of 
the cam 52. This gear meshes with the 
gear 55-which in turn drives gear 56, 
fixed on shaft 45, and gear 57, which drives 
gear 58. The latter is fixed on shaft 46. 
Thus both slitting disks are positively 

The arm 41, which, it will be remembered, 
carries the clutch-actuating pin 40, is fixed 
on a transverse rock-shaft 59, on which is 
rigidly mounted an arm 60 carrying the 
armature 61 of an electromagnet 62. When 
the magnet is energized the arms 61-41 
are rocked counterclockwise, against the 

70 

75 

80 

85 

90 

95 

00 

05 

110 

15 

120 

25 

:30 



1277,039 

tension of spring 68, thereby carrying the 
pin 40 out of the cam groove 39 in clutch 
member 38, and when the magnet is de 

O 

5 

energized the spring rocks the arms in the 
opposite direction, carrying the pin into 
the groove. 
The electrical circuits are controlled by 

two relays, 64, 65, and two pairs of spring 
contacts, 66-67 and 68-69. The latter are 
carried below the recess 17 in the bed 12, 
and are controlled by two cams 70, 71, 
rigidly mounted on the shaft 36. 
The machine operates as follows: Circuit 

a, which will be traced hereinafter, con 
tains the brushes 28 and universal contact 
plate 16, and also contains the contacts 
66-67. Normally these contacts are held 
closed by cam 70, as shown in Fig. 1. The 
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clutch magnet 62 is deenergized and hence 
shaft 36 and cams 70, 71 are not rotating. 
Assume now that one or the other of the 
detector brushes makes contact with plate 
18, by reason of a defect in the paper strip 
passing under the brushes, for example a 
Speck of carbon shown somewhat exagger 
ated in size at a, Fig. 8. Current now flows 
through circuita, Fig.6, as follows: battery 
72, wire 73, brush 28, universal plate 16, 
wire 74, relay 64, wire 75, contacts 66-67, 
wire 76, resistance 77, and wire 78 back to 
the battery, the resistance being provided 
to diminish arcing at the brush when the 
circuit is closed. Relay 64 is thus ener 
gized, bringing its armature 79 against 
contact 80, thereby closing circuit b, from 
battery 72, wire 73, wire 81, relay 65, con 
tact 80, armature 79, wire 82, relay 64, wire 
75, contacts 66-67, wire 76, resistance 77, 
and wire 78 back to the battery. Thus a 
shunt is laid across the brushes 28, so that 
relay 64 will remain energized after the de 
fect or imperfection in the paper has passed 
the brushes. Relay 65 being energized by 
the making of circuit b, its armature 83 is 
brought into engagement with contact 84, 
establishing circuit c, as follows: battery 

: 72, wires 73 and 85, armature 83, contact 84, 
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wire 86, clutch magnet 62, wire 87, resistance 
88, and wires 89 and 78 to battery 72. 
This energizes magnet 62, rocks lever 60-41, 
and withdraws the pin 40 from clutch disk 
38, thereby permitting the spring 42 to shift 
the disk into engagement with clutch disk 
37. Shaft 36 now begins to rotate, and with 
it the slitter-actuating cam 52 and the con 
tact cams. 70, 71. Contact cam 70 (rotating 
in the direction of the arrow, Fig. 1) acts 
first, breaking circuit a at contacts 66-67, 
though this circuit may have already been 
broken by movement of the paper strip 
carrying out from under the brushes the im 

65 

perfection which permitted one or the other 
of the brushes to come into electrical con 
nection with the plate 16. But the opening 
of circuit a at contacts 66-67, also opens 

3 

circuit b, thereby de?nergizing relay 65 
without, however, deemergizing the clutch 
magnet, for the reason that in the meantime 
contact cam 71 has raised contact 69 into 
engagement with contact 68, so that circuit 70 
d is established as follows: battery 72, Wires . 
73, 85 and 90, contacts 69-68, wires 91, 
86, clutch magnet 62, wire 87, resistance 88, 
wires 89 and 78, to battery 72; thus main 
taining the clutch magnet energized and the 
clutch 37-38 in operation. Circuit d may 
therefore be conveniently termed the “main 
taining circuit.” Shaft 36 therefore con 
tinues to rotate, carrying the drop in cam 52 
beyond the end of arm 50 and thereby swing 
ing cutter disk 43 down into coöperation 
with disk 44. The disks named now begin 
to cut a slits, Fig. 8, in the advancing paper 
strip. Also, contact can 70 re-closes con 
tacts 66-67, without, however, reëstablish 
ing circuit a since the latter has been opened 
at brush 28, and without reëstablish 
ing circuit b since the reestablishment of 
that circuit requires closing at brush 2S as 
well as at contacts 66-67. Eventually the 
continued rotation of shaft 36 brings the 
drop in cam 52 back under the arm 50, thus 
raising the upper disk 43 and hence stop 
ping the mutilation of the paper-strip; and, 
also, the drop in contact cam 71 comes under 
contact 69, thereby breaking circuit d. This 
deénergizes clutch-magnet 62, whereupon 
arm 41 carries the pin 40 up into the cam 
groove 39 as the rise therein approaches, and 
shortly afterward the clutch opens. Shaft 
36 now ceases to rotate, leaving the parts 
in the positions shown in Fig. 1, namely, 
with the drop 53 in cam 52 under the end of 
arm 50, the drop in contact cam 70 a short 
distance from the contact 67, and the drop 
in contact cam 71 under contact 69. The 
paper-mutilating cycle is thus completed. 
If before the completion of the above 

described cycle the brushes should find an 
other imperfection in the paper-strip the 
circuits a, and b will be reëstablished as al 
ready described, thereby causing another 
slitting operation to be performed imme 
diately upon the conclusion of the one then 
in progreSS. 
In the specific embodiment described, the 

linear length of the slit cut in the paper 
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strip depends, in general, upon the speed 
of the strip and the angular speed of the 
camshaft 36. Thus if the rate of travel of 
the strip be increased the paper will move 
farther, and hence have a longer slit cut 
in it, before the clutch magnet is de?nergized 
and the cutting disks are separated; and 
vice versa. Also, if the angular speed of 
the cams be increased the cutting disks will 
be separated earlier, and the slit will there 
fore be shorter. But it is best not to ad 
vance the strip faster than the cutting disks 
can shear it, inasmuch as attempting to pull 
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the strip faster through the disks is apt to 
result, in tearing the strip. Attempting to 
push the paper through faster than the disks 
can shear it will simply buckle the paper up 

5 in front of the disks. 
Two brushes are used to insure complete 

covering of the strip, so that if the first 
brush (the leftward brush in Fig. 1) misses 
an imperfection the second will find it. In 

a.0 many, probably in most, cases both brushes 
“find the same imperfection. This will 
iengthen the normal cycle from one revolu 
tion of the can shaft, to two revolutions, 
unless, in general, the timing of the elec 

3.5 trical functions of the machine be such that, 
the clutch is not engaged (and the cycle 
therefore not begun) until the imperfection 
has passed the second brush. 
The cam shaft should rotate only in the 

direction of the arrow (Fig. 1) since Te 
verse rotation might damage one or both of 
the contacts 67, 69. To prevent, such re 
verse rotation provide a friction piate 95, 
(shown in broken lines in Fig. 1) loose on 

3 the hub of the pulley 34, Figs. 2 and 4, but 
held in frictionai contact with the side of 
the hub by a spring 96. At its free end the 
piate is recessed to receive the stud 9 on 
the side of a pawl 98 the point of which 
is adapted to engage serrations on the inner 
edge of the pulley. When the pulley is re 
stating in the direction of the arrow, Fig. 1, 
the friction plate 95 is urged in the same 
direction thereby holding the paw down 
upon the stop 99. The pawi then offers no 
interference with the free rotation of the 
pulley; but if the pulley starts in the oppo 
site direction the friction piate instantly 
Swings the pawl up into engagement with 

30 the serrated edge and prevents further move 
ment. 
As previously indicated, it is within th 

spirit of my invention to mark the strip i 
a distinguishing manner So as to warn the 

35 subsequent user of the cards which are cut, 
from the strip. For this purpose the ma 
chine may be exactly like the one already 
described, except that one or both of the 
cutting disks are changed to printing disks, 
for example as in Fig. 9. In this figure the 
disks 43, 44, are arranged in the same ver 
tical plane and are provided with type 100 
on their peripheries, inked by porous rollers 
101 charged with ink. The lower disk is 

55 mounted on a Swinging arm 102 connected 
by a link 103 to the arm 50 so that as the 
latter is rocked by the cam 52 the disks will 
be swung into and out of contact with the 
opposite sides of the paper-strip. The arm 

30 489, which carries the upper disk may have 
spring connection 104 with the standard 105 
so that it will yield upwardly as the disks 
bear upon the paper and press upon the lat 
ter with sufficient force to produce clean, 

2 5. 

3 5 
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strong imprints. The shaft 45, on which 35 
the lower disk is mounted, rises and fails in 
a silot 106 in the side frame 10. The gearing 
for driving the disks is not shown in Fig. 
10. In fact the gearing is preferably omit 
ted and the disks rotated by frictional en- 70 
gagement with the advancing paper-strip. 

it is to be understood that the invention 
is not limited to the specific construction 
herein described but can be embodied in 
other forms without departure from its 75 
spirit. In the appended claims use the 
expression “damaging the strip', or the like, 
as a generic term to mean any effect upon 
the paper which will render it unfit for cut 
ting into cards or will indicate that par- 30 
ticular cards cut from it are unfit for use. 

A claim: --- 
i. in a machine for testing a paper-strip 

moving therethrough, the combination with 
mechanism for damaging the strip, of means 
for controlling the same, including a nor 
maily open controlling circuit having de 
vices acting automatically to close the cir 
cuit through an imperfection in the strip. . 

2. In a machine for testing a paper-strip 90 
moving therethrough, the combination with 
mechanism for damaging the strip longi 
tudinally, of means for causing the said 
mechanism to damage the paper-strip from 
a point in front of to a point behind an im 
perfection in the strip, said means including 
a controlling circut, having relatively mov 
abie contacts normally separated by the 
paper-strip. 

3. In a machine for testing a paper-strip 
moving therethrough, the combination of a 
contact on one side of the path of the paper 
strip, a brush on the other side of said path 
and normally insulated from the contact by 
the paper-strip but adapted to make elec 
trical connection with the contact through 
an imperfection in the paper, a normally 
open circuit controlled by the brush and con 
tact, and mechanism controlled by the cir 
cuit to damage the paper-strip when the cir 
cuit is closed. 

4. In a machine for testing a paper-strip. 
moving therethrough, the combination with 
normally separated slitting disks on oppo 
site sides of the path of the paper-strip, of 
means for shifting at least one of the disks 
into coöperation with the other to slit the 
strip, and a controlling circuit for said 
means, having contacts on opposite sides of . 
the path of the paper strip and normally a 20 
separated by the latter but adapted to close 
the circuit through an imperfection in the 
paper. 

5. in a machine for testing a paper-strip 
passing therethrough, the combination with 
normally separated and normally non-ro 
tating slitting disks on opposite sides of 
the path of the paper-strip, of means for 
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rotating the disks, means for shifting at 

5 

least one disk into coöperation with the 
other to slit the paper-strip, and a normally 
open controlling circuit for both said means, 
having devices operating automatically to 
close the circuit through an imperfection in 
the paper-strip. 

6. In a machine for testing a paper-strip 
moving therethrough, the combination with 
normally separated slitting disks on oppo 
site sides of the path of the strip, of a nor 
mally inactive cam for shifting at least one 
of the disks into engagement with the other 
to slit the strip, means for actuating the 
cam; and electromagnetic mechanism for 
controlling said means, including a normally 
open controlling circuit provided with de 
vices normally separated by the paper-strip 

and acting automatically to close the circuit 
through an imperfection in the paper. 

7. In a machine for testing a paper-strip 
moving therethrough, the combination with 
normally inactive mechanism for mutilat 
ing the paper-strip; of driving means for 
said mechanism; means for setting the driv 
ing means in operation, including a nor 
mally open circuit having devices acting 
automatically to close the circuit through 
an imperfection in the paper-strip; and 
means for disabling the driving means, in 
cluding a maintaining circuit having means 
actuated by the driving means to open the 
maintaining circuit. 
In testimony whereof hereunto affix my 

signature. 
OTTO E. BRAITMAYER. 
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