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UNITED STATES PATENT OFFICE. 

CLARENCE DEAN BAIRD, OF ALEXANDRIA, TENNESSEE. 

CALCULATING AND RECORDING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 748,039, dated December 29, 1903. 
Application filed January 13, 1902, Serial No, 89,526, (No model.) 

To all, Luhon, it may concern: 
Beit known that I, CLARENCEDEAN BAIRD, 

a citizen of the United States, residing at Alex 
andria, in the county of Dekalb and State of 
Tennessee, have in vented a new and useful 
Calculating and Recording Machine, of which 
the following is a specification. 
My invention relates to certain improve 

ments in calculating and recording machines, 
and has for its principal object to construct 
a machine of simple character by means of 
which a column or columns of figures may be 
added together, and each row of numerals 
will be independently recorded, so that they 
may be afterward compared with the original. 
A further object of the invention is to ima 

terially reduce the number of keys ordinarily 
employed in machines of the class, the num 
ber preferably used being five and the ma 
chine being designed to be operated by one 
hand, so that each of the finger's will have a 
separate key to depress, reducing the mental 
strain and permitting of the more accurate and 
rapid manipulation of the keys. 
A further object of the invention is to so 

construct the machine as to enable the Opera 
tor to readily correct any errors which may 
occur at any time during the progress of the 
problem. 
A still further object of the invention is to 

provide for the adjustment of the machine 
to permit the successive addition of a num 
ber of separate columns or to permit of the 
simultaneous addition and registration of any 
number of columns and to permit of the trans 
fer of figures from either right to left or from 
left to right, as may be preferred. 

Further objects and advantages of the in 
vention will be apparent from a reading of 
the following description. 

In the accompanying drawings, Figure 1 is 
a perspective view of a calculating and regis 
tering machine constructed in accordance 
with my invention. Fig. 2 is a plan view of 
the same with the cover or easing removed. 
Fig. 3 is a longitudinal sectional elevation of 
the machine on the line 33 of Fig. 2. Fig. 4 
is a transverse sectional elevation of a poi'- 
tion of the machine on the line 4 4 of Fig. 3. 
Fig. 5 is a longitudinal sectional elevation of 
the indicating - shaft and the disks carried 
thereby. Figs. 6 and 7 are transverse sec 

tional elevations on the line 6 6 of Fig. 5, illus 
trating the construction of the mechanism 
for transferring the movement of one disk to 
the next succeeding disk, as from a units to a 
tens disk or from a tells to a hundreds disk. 
Figs. S and 9 are perspective views of a pair 
of adjacent disks, illustrating the mechanism 
carried by each disk. Fig. 10 is a detail view 
of the cam-ring for moving or shifting the 
transferring mechanism to enable the disks to 
be moved either forward or backward. Fig. 
11 is a longitudinal sectional elevation on the 
line ll 11 of Fig. 2, illustrating the arrange 
ment of the train of gearing for transmitting 
the movement of the primary shaft to the 
indicating and type disk shafts. Figs. 12, 
13, and 14 are plan views in the nature of 
diagrams illustrating different positions of 
the gears for effecting different movements 
of the parts. Fig. 15 is a detail perspective 
view of a portion of the mechanism for pre 
venting excessive movement of the indi 
cating and type disk shafts. Fig. 16 is an 
elevation, partially in section, of the spring 
drum and its releasing mechanism, which 
effects the coupling of successive indicating 
and type disks to their respective shafts. 
Fig. 17 is a sectional elevation of a portion of 
the same on the line 1717 of Fig. 16. Fig. 18 
is a transverse sectional elevation, on an en 
larged scale, on the line 1818 of Fig. 2. Fig. 
19 is a sectional elevation of the same on the 
line 19 19 of Fig. 18. Fig. 20 is a detached 
perspective view of one of the type-disks. 
Fig. 21 is a sectional elevation illustrating a 
slightly-modified construction of the machine. 
Fig. 22 is a detail view of a portion of the cai'- 
riage-operating mechanism. Fig. 23 is a de 
tail perspective view of a modified form of in 
dicating-disk. Fig. 24 is a plan view, par 
tially in section, illustrating a modification of 
the mechanism employed for adjusting the in 
dicating-disks. Fig. 25 is a transverse sec 
tional elevation of a portion of said mechan 
is m. Figs. 26, 27, and 2S are details of the 
imodified structure more particularly referred 
to hereinafter. 
Similar characters of reference are employed 

ti designate like and corresponding parts 
throughout the several views. 

Referritag first to Figs. 1, 2, and 3, 25 des 
ignates a suitable base, on the opposite sides 
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of which are standards or plates 26 for the 
support of the various operating parts of the 
machine. Mounted in suitable bearings in 
the side plates is a transversely-disposed shaft 
27, on which are loosely mounted pinions 28, 
equal in number to the number of key-levers 
employed in the machine, there being five in 
the present instance, although a greater num 
ber may be employed, if desired. Rigidly se 
cured to each of the pinions is a disk cam 29, 
carrying a pivoted pawl 30, adapted to en 
gage with a ratchet-wheel 31, rigidly secured 
to the shaft, the movement of the pinion in 
one direction being transmitted through the 
pawl and ratchet-wheel to the shaft and in 
the opposite direction, the pawl sliding freely 
over the ratchet-wheel without effecting any 
movement of said shaft. The shaft 27 is the 
primary shaft of the machine, and its move 
ments are transmitted through suitable gear 
ing to an indicating-shaft carrying numbered 
disks, which are turned through an angular 
distance, dependent upon the degree of move 
ment imparted to said primary shaft. 

In the front portion of the machine is a 
frame 32, which for convenience is preferably 
removable from the frame of the machine in 
order that access may be had to the parts for 
examination or repairs. In the frame 32 are 
formed a series of parallel slots 33, each adapt 
ed to receive and guide a key-lever 34, the in 
ner end of each lever terminating in a toothed 
segment 35, adapted for engagement with one 
of the pinions 28 and the outer ends of the le 
vers being provided with finger-keys 36, pref 
erably arranged on a slightly-curved line, as 
shown in Figs. 1 and 2, in order to be in con 
venient position for manipulation by the fin 
gers. As illustrated more clearly in Fig. 2, 
the fulcrum-pins 37, on which the levers are 
mounted, are arranged at different distances 
from the toothed ends of the lever, so that a 
depression of all of the key ends of the levers 
to the same extent will result in a different 
degree of movement of the toothed ends of 
said levers and the consequent difference in 
the extent of rotative movement imparted to 
the primary shaft through their several inter 
meshing pinions 28. The keys bear on their 
upper surfaces numerals running from “1” 
to “5,” and the object in arranging the full 
crums of the levers at different points is to 
give each key a different relative value in 
proportion to the value of the numeral which 
it bears. In other words, the key-lever marked 
“l’ will impart through its toothed segment 
35 a movement to the primary shaft equal 
to one-tenth of a revolutiou, the key-lever 
marked “2’ will revolve the shaft to the ex 
tent of two-tenths of a revolution, and the 
key-lever marked “5” will impart a half or 
five-tenths of a revolution to said shaft. 
To prevent excessive downward movement 

of the key-levers, I provide suitable posts 38 
in the several slotS 33, the posts being ar 
ranged at different distances from the piv 
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vertical heights, so as to form a fixed stop for 
the lever and prevent any excessive move 
ment which might result in the whirling of 
the primary shaft. 
As an additional precaution against excess 

ive movement of the primary shaft I secure 
to the shaft at a point adjacent to each cam 
disk 29 a ratchet-wheel 39, having ten teeth, 
and secured to a fixed plate 40 are a series of 
spring-pawls 41, adapted to engage with said 
ratchet-wheels. From one side of each pawl 
there extends a finger 42, arranged in oper 
able relation to the cam-disk 29, each cam 
disk being of a shape corresponding to the 
value of the finger-key and its connected 
pinion with which said cam-disk coöperates. 
By referring to Fig. 15 it will be seen that 
each cam-disk is provided with a shoulder 
43, and said shoulder is situated when in nor 
mal position at a distance in advance of 
the finger 42 proportionate to the distance 
through which its adjacent pinion moves un 
der the impulse of the finger-key. The cam 
disk to the extreme right of the machine, or 
that which coöperates with the key - lever 
marked “1,” will have its shoulder one-tenth 
of a revolution in advance of the pin 42, and 
when said cam is revolved through this dis 
tance the pin will fall and the pawl 41 will 
engage in the ratchet-wheel 39 and positively 
stop the movement of said shaft. When the 
cam-disk is returning to its initial position 
under the impulse of the returning-spring 44 
of the key-lever, the shoulder 43 will engage 
with the pin 42, and thus raise the pawl 41 
from engagement with the ratchet-wheel, the 
parts being returned to an initial position 
after each operation. In similar manner the 
operating-shoulder of the cam-disk, governed 
by No. 2 lever, will normally be arranged two 
tenths of a revolution in advance of the pawl 
pin and the remaining cam-disks will have 
their shoulders arranged at three-tenths, four 
tenths, and five-tenths of a revolution in ad 
vance of their respective pins. 

Before proceeding with the description of 
further portions of the machine it may be 
noted that in lieu of the pivoted key-levers 
I may employ vertically-disposed levers or 
bars 34", provided with toothed racks for en 
gagement with the respective pinions of the 
primary shaft, as illustrated in the modified 
structure, Fig. 21. 

46 designates a hollow shaft mounted in 
suitable bearings and provided with an elon 
gated key-slot 47, through which extends a 
locking-key 48, carried by a block or carriage 
49, which may be reciprocated within the 
hollow shaft either by hand or by the auto 
matic mechanism hereinafter described. For 
effecting the movement of the carriage suit 
able chains are connected to its opposite ends, 
the chains extending out through the ends of 
the shaft, as shown in Fig. 5. On this shaft 
46 is keyed a double-gear wheel 50 51, the 
two parts of which are secured together or are 

otal points of the lever or being of different formed integral, the wheels being duplicates 
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of each other in all respects. 
gear may be adjusted longitudinally of the 
shaft for a number of purposes, but normally 
are disposed in the position illustrated in 
Fig. 12, the gear 51 being in engagement with 
an intermediate gear 52, mounted on a stud 
53, and said gear 52 is in engagement at all 
times with a gear-wheel 54, rigidly secured 
to one end of the primary shaft, 27. The three 
gears 51, 52, and 54 are preferably the same 
size and serve to transmit the rotations of the 
primary shaft to the indicating-disk shaft 46, 
the movements being to the extent of one 
tenth or two-tenths or more of a revolution 
in accordance with the degree of movement 
imparted to the primary shaft by one or other 
of the key-levers. 
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On the shaft 46 are mounted a number of 
indicating-disks 55, each of the same con 
struction and each normally loosely mounted 
on said shaft, but capable of being locked 
thereto by the key 48. The surface of each 
disk is provided with numerals ranging from 
“0” to '9' and between each two numerals 
is a slot or notch 56, with which engages a 
spring catch or pawl 57, secured to the afore 
mentioned fixed bed 40, the pawl dropping 
into each notch or groove as they pass and 
offering but slight resistance to the move 
ment of the disk in either direction. 

In the simplest possible construction of the 
machine the carriage 49 is moved to engage 
the key 48 in any one of a series of ten key 
ways 59, formed in each of the indicating-disks, 
thereby to lock said disk to the shaft. 46, the 
disk engaged being the units, the tens, or the 
hundreds or other disk, as may be desired. On 
the depression of any one of the numbered 
keys the degree of movement in parted by 
said key to the primary shaft will be trans 
mitted through the gear-wheels to the shaft 
46 and to that one of the disks locked to said 
shaft by the key 48, the movement of the le 
wer No. 1 moving the indicating-disk to the 
extent of one-tenth of a revolution and bring 
ing the numeral “l’ on said disk into a line 
ment with a suitable visual slot or opening. 
In this manner the key. 48 may be moved 
to engage one disk after the other and any 
suitable degree of movement be imparted 
thereto. In the present machine there are 
only five keys employed. The registration of 
seven or eight or any number higher than 
five necessitates the successive depi'ession of 
two keys, the first key being held down dur 
ing the depression of the second, Of Which the 
sum shall be equal to the desired number 
as, for instance, the depression of the “5” and 
the “2’ key will move the indicating-disk to 
the extent of seven-tenths of a revolution, or 
the successive depressions of Nos. 4 and 3 will 
produce the salme result, any suitable coin bi 
nation of keys being operated for the purpose. 

in order to transfer a partial rotation frolin 
a units or tens disk to a tens or hundreds disk 
or from any disk representing the lower value 

This double the mechanism best shown in Figs. 6, 7, 8, 
and 9. 
On the left-hand side of each indicating 

disk are two pivoted pawls 61 and 62, the 
toothed ends of which are projected toward 
the center of the disk by a suitable spring 
63, centrally held on a stud 64 and having its 
Opposite ends bearing against the rear ends 
of the awls. In the adjacent face of the 
next succeeding disk is arranged a recess 65, 
within which are two ratchet-wheels 66 and 
67, secured to or formed integral with each 
other and with the disk, each ratchet-wheel 
being provided with ten teeth, the teeth of 
one facing in one direction and the teeth of 
the other in the opposite direction. The pawl 
61, which may be termed the “addition 
pawl,” is adapted to engage with the ratchet 
wheel 66 and under normal conditions will 
engage with and turn said ratchet-wheel to 
the extent of one-tenth of a revolution each 
tiine the disk which supports it makes a com 
plete revolution. The opposing pawl 62, 
which may be termed the “subtraction-pawl,” 
engages with the ratchet - wheel 67 during 
such times as the movement of the disk-car 
rying shaft 46 is reversed to move the disks 
backward fol' purposes of Subtraction or to 
CO'ect all ei'i'Or. 
On the fixed bed 40 are secured a number 

of rings 68, which project upwardly between 
the disks, each ring being provided with a 
centrally-disposed groove 69, which divides 
it is to two parallel flanges 70 and 71, on one 
of which bears a lug 72 on the rear face of the 
tail of the addition-pawl 61, and on the flange 
70 bears a lug 73 on the rear face of the sub 
traction-pawl 62. In the flange 70 is a recess 
74, and in the flange 71 is a similar recess 75, 
each recess extending for rather more than a 
tenth of the circumference of the flange and 
the recesses being situated at different points 
in the flanges, as shown in Figs. 6 and 7. If 
these recesses were open at all times, the lugs 
on the pawls would enter and permit the 
toothed end of the pawls to move toward and 
engage the 'atchet-wheels 66 and (37. In the 
groove 69 formed between the two flanges is a 
cam-ring 77, having two elongated notches 78 
and 79, the notch 78 being normally in a line 
inent with the recess 75 of the flange 71, and as 
the lugs of both pawls bear partly on this ring 
and on their respective flanges the lug 72 of the 
addition-pawl 6 J. Will be permitted to move 
outwardly into the alining recess 78 of the ring 
and the corresponding recess 75 of the flange 
once during each revolution of the disk to 
which said pawl is secured. This movement 
of the rear end of the pawl moves the toothed 
end of said pawl into engagement with a 
tooth of the ratchet-wheel 66, the latter being 
turned to the extent of one tooth or one-tenth 
of a revolution to expose a succeeding nu 
meral on the periphery of the disk. The rings 
are all secured to a shifting bar 80, extending 
through suitable ears or lugs 81 on the various 

to one representing a higher value, elmploy rings, and when said rings are in the position 
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illustrated in Fig. 6, which is the normal posi 
tion when the umachine is being employed for 
the addition of a column of figures, the recesses 
78 and 75 will be in a linement and the addition 
pawl will be permitted to operate once during 
each revolution. When the ring is in the po 
sition shown in Fig. 6, its recess 79 and the re 
cess 74 of the flange 71 are not in alinement, 
so that the subtraction-pawl 62, which bears 
against both the ring and the flange, will be 
constantly held out of engagement with the 
ratchet-wheel. When the position of the ring 
77 is shifted to the point illustrated in Fig. 
7, the recess 78 moves out of allinement with 
the recess 75 and keeps the addition-pawl 61 
out of operation, and at the same time the 
recess 79 of the ring moves into a linement 
with the recess 74, permitting the subtrac 
tion-pawl 62 to move into operable relation 
with the ratchet-wheel 67. This shifting of 
the ring occurs only when it is desired to re 
verse the normal direction of travel of the 
disk-carrying shaft to move the disk back 
ward in order to correct an error or for pur 
poses of subtraction, and the reversing and 
shifting mechanism is operated by the move 
ment of the bar or rod S0. 
To the stationary bed 40 is secured a ver 

tically-disposed plate 83, from which projects 
a horizontally - disposed sleeve 84, Fig. 5, 
forming a supporting-bearing for one end of 
the shaft. 46, the opposite end of said shaft 
being preferably provided with a suitable 
bearing in one of the side frames 26. On the 
shaft 46 and sleeve S4 are mounted two disks 
85, having perforated ears 86 for the recep 
tion of the shifting bar 80, one end of the lat 
ter projecting out through a segmental slot 
86 in the side of the casing, as shown in 
Figs. I and 4, and being provided with a suit 
able operating knob or handle 87. The rod 
80 extends through all of the lugs 81 on the 
rings 77, so that the latter may be simulta 
neously moved to the position illustrated in 
Fig. 6 or that illustrated in Fig. 7. On the 
extreme inner end of the bar 80 is a forked 
arm 88, which extends between the gears 50 
and 51, so that by pulling said bar outwardly 
the twin gear may be moved from the posi 
tion shown in Fig. 12 to that shown in Fig. 
13, and by a forward movement of said bar 
the various rings may be shifted from the 
normal position (illustrated in Fig. 6) to that 
shown in Fig. 7. When the gears assume the 
position shown in Fig. 13, the gear 51 is 
moved out of engagement with the gear 52 
and the gear 50 is so moved that its teeth 
will directly intermesh with the teeth of the 
gear-wheel 54 on the primary shaft 30, the 
result of this movement being that the ro 
tations of the primary shaft are in parted di 
rectly to the indicating-disk shaft instead of 
through the intervening counter-gear 52, the 
direction of rotation of the indicating-disk 
shaft being thus reversed. This mechanism 
is of value in the event of the operator strik 
ing a wrong key and registering on the indi 

-, - 748,039 

cating-disk a higher number than that called 
for. Thus if the number 9’ be registered 
in place of “7” the parts are moved to the 
reversing position, and the locking-key 48 be 
ing engaged with the proper indicating-disk 
the number “2’ key is struck and effects a 
backward movement of the said disk to the 
extent of two numerals and corrects the er 
ror. Should the error have been carried by 
the disk to the next succeeding disk by rea 
Son of the engagement of the addition-pawl 
during the erroneous recording movement, 
the subtraction-pawl 62 will enter the alin 
ing recesses 79 and 75 and its toothed end 
will engage with the ratchet-wheel 67 and 
cause a backward move inent of the disk to 
which said ratchet-wheel is secured. An er 
ror of this kind may of course be corrected 
without shifting the mechanism by mentally 
subtracting the desired number froth the 
next numbers to be recorded. 
The machine as thus far described is of 

value in the addition of single columns, where 
the locking-key may be held continuously in 
engagement with the units-disk until the en 
tire column is added and then shifted to the 
tens-disk to count the next column, and SO 
on until the calculation is finished. Where, 
however, it is desired to add a number of col 
umns at once, it is preferable to employ means 
for automatically shifting the key from the 
units-disk to the tens-disk and from the tens 
disk to the hundreds-disk, and SO on to disks 
of correspondingly-increasing value, in ac 
cordance with the number of figures in the 
row. To accomplish this automatic shifting, 
employ a spring-drum of the character illus 

trated in Figs. 3, 4, 16, and 17. 
From a point about the center of the base 

extends a vertical standard, which forms a 
support for the fixed bed 40. In this stand 
ard is formed a threaded Opening for the re 
ception of the threaded end of a sleeve-arbor 
91, having a lug or catch 92 for engagement 
with the inner end of a spiral spring 92". On 
the arbor is loosely mounted a drum 93, to 
the in her surface of which is secured the 
outer end of the spring 94. (Indicated by full 
lines in Fig. 16.) On each side of the barrel 
of the drum is secured a toothed wheel, one 
of which, 95, may be permanently secured to 
the drum and the other, 96, being secured to 
a shaft 97 and removably attached to said 
druim. The shaft 97 extends through the ar 
bor 91, as shown in Fig. 16, and at its rear 
end is provided with a pinion 98 for trans 
mitting the movement to the drum to a por 
tion of the recording lechanism, thereinafter 
described. To the bar'el of the drum are se 
cured the Opposite ends of chains or cords 
100 101, extending, respectively, from oppo 
site sides of the key-holding carriage 49 in 
the hollow shaft 46, suitable guiding-wheels 
102 being a '1'anged Oin the exterior of the side 
plates 26 for the purpose. Extending trans 
versely of the base is a bar 103, to the oppo 
site sides of which are secured plates 104, 
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forming a support for a pin 105, on which are 
fulcrumed two pawls 106 and 107, a clapted to 
engage, respectively, the toothed wheels 95 
and 96 of the spring-drum, the rear pawl 106 
being a trifle shorter than the front pawl 107, 
for a purpose hereinafter described. On the 
bar 103 are plate-springs 10S, adapted to en 
gage with the under sides of the pawls and 
normally tending to force the sale up wai'il, 
a movement which is resisted by a rocking 
block 109, arranged on the outer end of a 
stud 110, pivoted or fulcrumed in a suitable 
opening in one of the side plates. The inner 
end of the pin 110 is held in the depressed 
position by a spring 111, carried by the bar 
103, and normally the parts will be held in a 
position shown in Fig. 17 and in full lines in 
Fig. 16, with the pawls in horizontal aline 
ment, both pawls being engaged with alining 
teeth of the drum-wheels and resisting any 
turning movement of the drum under the 
stress of its actuating-spring. 

112 designates a frame constituting a spac 
ing-lever and comprising opposite side bars, 
one of which, 113, is rigidly secured to the pin 
110, the opposite bar 114 being fulcruined on 
a suitable pin or stud 115, arranged on the op 
posite side plate 26. The outer or front ends 
of the bars 113 and 114 are connected by a 
transversely-disposed bar 116, which may be 
curved to conform to the contour of the frame 
32. To the outer ends of the bars 113 and 
114 are pivoted short arms 117, connected by 
a transversely-disposed finger-piece 118, and 
these arms may be turned to assume a sub 
stantially horizontal position, such as indi 
cated in Figs. I and 3 by dotted lines, or may 
be moved to the vertical positions illustrated 
in full lines in Said figures to present, a finger 
piece directly under and in operable relation 
to the various key-levers. The spacing-bar 
is normally held in elevated position by a 
spring or springs 119, so that when the arms 
117 are turned to the vertical position the fin 
ger-piece will bear against the under sides of 
the key-levers, and any movement of the latter 
will effect a corresponding movement of the 
spacing-bar. When the arms 117 are in the 
dotted-line position stop - pins 120 are pro 
vided to limit the upward movement, as shown 
in Fig. 3. In the operation of this portion of 
the mechanism any depression of the spaciing 
bar either by an independent in ovement or 
by a movement imparted to it through the 
depression of one of the key-levers will result, 
in a slight turning of the pin 10 and the 
block 109, carried thereby. The pawl 107 will 
be depressed to the dotted-line position shown 
in Fig.16 until it has moved beyond the line of 
and out of engagement with the teeth of the 
wheel 96. The shorter pawl 106 will be ele 
vated to the dotted - line position shown in 
Fig. 16 partly by its spring 108 and partly 
by the stress of the drum-actuating spring, 
the pawl moving upward until it comes into 
contact with the surface of the block 109. 
This movement has permitted a slight rotative 

i. 

movement of the drum, and when pressure 
on the spacing-bar is removed the strong 
springs 119 of the latter will move the bar to 
its initial position and permit the pawls to 
reassume the position illustrated in Fig. 17. 
The effect of this movement will be to cause 
the shorter pawl 106 to move from engage 
ment with the tooth of the wheel 96 before the 
longer pawl 107 can reëngage the wheel 6 and 
permit, the latter to move under the influence 
of its spring to the extent of a single tooth, the 
nawls having reassumed their normal posi 
tions engaging with the next succeeding tooth 
and stopping the movement of the drum. 
The movement of the drum is transmitted 
through the chain 100 to the key-carriage 49, 
the latter being moved from a position in 
alinerinent with one of the indicating-disks 
to a position in alinement with the next suc 
ceeding disk, the rotative movement of the 
spring - drum to the extent of one tooth be 
ing sufficient to move the key-carriage from 
a locking position on one disk to a locking 
position on another disk. In this manner 
the key may be engaged with any desired 
disk by the independent movement of the 
spacing-bar, or in the addition of a series of 
columns of figures the key may be first en 
gaged with the units-disk to the extreme right 
of the machine, and on the depression of the 
proper key to move the disk the desired dis 
tance the spacing-bar will also be depressed 
and will effect the movement of the key to a 
position in alinement with the tens-disk. As 
the recording movement of the indicating 
disk takes place on the downward movement 
of the finger-key and the spacing movement 
takes place on the upward movement of the 
spacing-bar, the movement of the parts will 
not interfere with each other and will take 
place in proper sequence. 

. After the carriage of the locking-key has 
been traveled to engage with any desired 
number of disks it is returned to normal po 
sition, one step to the right of the units disk, 
by means of a suitable chain or cord 122, 
having a suitable handle or knob J.23, the 
movement serving also to rewind the spring 
in the spacing-drum, so that the spring will 
at all times be under practically the same 
tension. 
After finishing the calculation it is neces 

sary to move all of the indicating-disks to 
such position that the ciphers will be in aline 
ment with the visual opening 124 in the cas 
ing, and to accomplish this I provide each 
indicating-disk with gear-teeth 125, having 
a spaced portion 126, as illustrated in Figs. 
8 and 9. On the inner side of each of the 
plates 26 is pivoted an arm 128, the outer 
ends of the arms being provided with bear 
ings for the reception of a transversely-dis 
posed shaft 129, having a series of pinions 
130, one of which is arranged in a linement 
with each of the indicating-disks. The shaft 
129 extends out through a segmental slot 131 
in one of the side plates and is provided with 
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an actuating-crank 132. The pivoted arms T the Spring-drum and the pinion 98' to the 
128 are normally held in such position that type-disk key. 
the gear-teeth are out of mesh by a catch 133, On the periphery of each type - disk are 
pivoted on the outside of the casing and en- formed ten openings for the reception of type 
gaging with the shaft 130, a pin 134 being bearing numerals from “0” to “9, the type 
employed to prevent excessive downward 150 being arranged at one side or near the 
movement of the catch. When the catch is edge of the disk, and at the opposite side there 
raised, springS 135 act to force the shaft for- of are formed ratchet-teeth 151 of a number 
Ward and effect the engagement of the pin- equal to the number of type and adapted to 
ion. With the gear-teeth on the several indi- be engaged by a pawl 152, which is pivotally 
cating-disks. By turning the crank 122 the mounted on a bar 153, held in the standards 
disks will be revolved until the pinions reach 136. The lower end of the pawl is enlarged 
the spaced portions 126, at which time the and extends for some distance below its pivot 
Zero-marks of the disks will be in alinement point partly for the purpose of forming a 
with the visual opening. counterbalance to retain its tooth end in en 

In Fig. 23 I have illustrated a modification gagement with the ratchet-teeth, but princi 
of a portion of the mechanism for transfer- pally for engagement with a bar 154, carried 
ring the movement of one disk to the next by the shaft 148 and movable with said shaft 
higher disk. In this case the double ratchets by mechanism hereinafter described for the 
are dispensed with, and the disk is provided purpose of effecting the disengagement of the 
with an integral hub 66", through which ex- pawls from the ratchet-teeth. Each type-disk 
tend all of the key-slots 59, the slots taking has a projecting hub 155, to which is secured 
the place of the several teeth on the ratchet- one end of a light spiral spring 156, the op 
wheels and affording a contact equally good posite end of which is secured to a pin on the 
in both directions and for engagement with pawls and serves to maintain the pawls in en 
the oppositely-disposed pawls. At a point gagement with the ratchet-teeth, the spring 
to the rear of the actuating-drum the base being wound to a greater or less extent by the 
is provided with vertically-disposed stand- rotative movement of the type - disk and 
ards 136, in which is mounted a hollow type 
disk shaft 137, Figs. 18 and 19, having at one 
end a gear-wheel 138, which receives motion 
from the gear-wheel 50 through the medium 
Of a counter-gear 139, mounted on a stud 140 
on one of the side plates. The shaft is pro 
vided with a number of loosely-mounted type 
disks 141 equal in number to the indicating 
disks, and in each disk are ten key seats or 
slots 142, one of which is always in a linement 
with a slot or keyway 143, extending for nearly 
the full length of the type-disk shaft. In the maining disks. Initial and Zero positions of 
hollow shaft is a carriage 144, to which is se- the type-disk are that illustrated in Fig. 19, 
cured a keyla-5, which may be moved into en- where the pin 157 is resting against the stop 

serving to return said type-disk to an initial 
position when the pawl is disengaged by the 
movement of the bar 154. On one side of 
each disk is a projecting pin 157, adapted for 
engagement with an arm 158, which is secured 
to a sleeve 159, formed integral with the pawl 
152. For each of the disks there is a pawl 
and a stop-arm, the pawl and arm of each 
disk being rigidly secured together and mov 
able with each other, but independent of the 
movement of the pawls and arms of the re 

gagement with any one of the type-disks and arm 158 and the cipher or Zero type (indi 
lock said disk to the shaft. The carriage is con- cated at Z) is in printing position. 
nected by a rod 146 to a plate or bar 147, the The function of the type-disks is to record 
lower end of which is secured to a shaft 148, the line of numerals singly, while the indi 
guided in openings formed in the standards cating-disks will show the progressive totals 
136. The shaft, 148 has a rocking movement until the calculation is complete. To trans 
for a purpose to be presently described and mit the proper movement from the primary 
on its under side is provided with gear-teeth shaft to the type-disk shaft, all of the con 
149, which are at all times in engagement necting-gears illustrated in Fig. II are of the 
with the teeth of the pinion 98 on the shaft same size, so that the type-disk shaft will re 
97 of the spring-actuated drum, so that each ceive the same degree of angular movement 
time the drum is revolved the shaft 148 will as that imparted to the primary shaft by the 
be moved and the carriage 144 will be trav- key-levers, and as the disk-engaging key 145 
eled to effect the engagement of its key 145 is moved by the spacing-bar to successively 
with successive type-disks. The type-disks engage disks representing gradually-increas 
are smaller than the indicating-disks, and the ling values the disks are turned Successively 
degree of movement imparted to the type- to record the line of numerals from left 
disk key 145 is correspondingly less than that to right in the same manner as previously 
imparted to the indicating-disk key 48; but described with reference to the indicating 
both are operated upon simultaneously and disks. When a disk is rotated to present a 
receive, their motion from the same source, desired numeral to the imprinting position Z, 
and when the chain or cord 122 is pulled to such movement takes place against the stress 
return the indicating-disk key to an initial of the spring 156, and the pawl 152 is held 
position the movementistransmitted through in close engagement with the ratchet-teeth of 
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the disk and positively locks the same in the 
selected position. Owing to the pin 157 and 
stop-arm 158 it is impossible to effect, a coin 
plete rotation of the type-disk, and as a mat 
ter of fact this is unnecessary, as nine-tenths 
of a revolution is sufficient to bring the high 
est numeral to imprinting position, while if a. 
cipher is to be recorded the spacing-bar is de 
pressed and the locking-key moved on to en 
gagement with the next disk, leaving the ci 
pher in its initial position, as indicated in 
Fig. 19. As the spring-drum effects the ste; 
by-step movement of the shaft 149 and t 

manner and gradually moves from contact 
with the pawls 152 of the successive disks. 
The movement toward the left of Fig. 18 of 
the bar 154 will be in accordance with the 
length of the line of numerals to be recorded, 
and if three type-disks are moved to impril 5 
ing position the bar will be clear of the pawis 
of those disks, but will remain in contact with 
the pawls of the remaining disks, and all of 
the zero-marks of the remaining disiks will 
still be in printing position. To prevent the 
printing of the unnecessary ciphers of the said 
remaining disks, the shaft 148 receives a rock 
ing movement, and the bar 154 being it en 
gagement with the pawls of the unselected 
disks moves said pawls to the rear and by the 
engagement of the stop-arms 158 with the pins 
157 moves all of said tinselected disks to the 
extent of one-twentieth of a revolution, no V 
ing all of the ciphers from imprinting posi 
tion, the imprinting line or the horizontal line, 
to which the selected imprinting type have 
been adjusted, being half-way between the 
types “0” and “1.’ On the return movement 
of the bar 154 to initial position all of the pawls 
152 are engaged and released from the ratchet 
teeth of the disk, permitting the disks to re 
turn to initial position under the influence of 
their springs 156. 
To effect the rocking movement of the shaft 

148, said shaft is provided with a bar 160, 
adapted to be engaged by a can 161, carried 
by a shaft 162, adapted to suitable bearings 
in the side plates 26 and provided with an 
operating-crank 163 at a point outside the 
casing of the machine. This bar is normally 
held up in engagement with the can by a 
spring 164, as illustrated in Fig. 3. 
To facilitate the operation of the machine 

and to show the exact position of the disk 
locking keys, I provide a pointer 165, carried 
by the plate 147, and projecting through 8, 
slot, 166 at a point above the slot, 124, lines 
being drawn from indicating-marks at the 
edge of the upper slot to points between the 
several disks to indicate the denotninationali 
divisions of a line of figures, as indicated in 
Fig. 1. 
Where the machine is employed for the 

addition of figures representing monetary 
values, certain of the type-disks are provided 
with indicating-points, as illustrated, for in 
stance, in Fig. 20, the third type-disk from 

the right being provided with a period mark 
in order to indicate that, the figures printed 
by the units and tens disks represent cents. 
The sixth disk in silnila manner would be 
provided with a comma, following each nu 
in ei'al to divide off the hundreds, and SO on 
throughout the remaining disks. 

In the rearwardly-extending hase portions 
of the standards 36 is mounted a bar 167, 
which forms the fulcrun of a paper-carriage 
carrying a suitable platen, paper-roll, ribbon, 
and actiliating mechanism for the ribbon and 
tile platten. 
The frame of the carriage, Figs. 1 and 3, 

co-prises opposite side plates 168, connected 
by a base 169, in which is nounted a roller 
170, which may travel transversely of the 
base of the machine when the carriage is 
moved to bring different portions of the length 
of the platen opposite the type-disks. Near 
the upper portion of the front of the carriage 
is not inted a shaft 171, on which is secured 
a plate 172, formed of any suitable material, 
and at each end of the platen are gear-wheels 
173, with which engage suitable detents 174, 
adapted to hold the platen in printing posi 
tion, but of such character as not to inter 
fere with the movement of the platen in either 
direction. On the inside of the plate 168 are 
pivoted levers 175, carrying at their upper 
ends pawls 176, which are normally pressed 
in the direction of the teeth of the gears 173 
by suitable springs 177. Each pawl 176 is 
provided on its upper face with a pair of 
cans or lugs 178, adapted for engagement 
with a stationary pin 179, carried by the side 
plate at a point adjacent to the gear-teeth. 
The arms 175 are connected by a cross-bar 
180 and are maintained in normal position 
against stop-pins 181 by suitable springs 182, 
the normal position of the pawl 176 being 
that indicated in Fig. 3, with one of the lugs, 
the outer, in engagement with the pin 179, 
the pawl being thus held out of engagement 
with the gear-teeth. When the carriage is 
swung forward on its fulcrum-bar i67, the 
bar 180 will come in engagement, with the 
rear faces of the side plates 26 or the stand 
ards 136, causing a movement of said arms on 
their pivots, each pawl 176 being moved for 
ward until the outer lug 178 passes beyond 
the pia 179 and engages with the teeth of the 
geai-wheel, rotating the latter to the extent 
of one or more teeth, as may be required. 
As the movement of the pawl continues the 
inner lug will engage with the pin 179 and 
will move said pawl out of engagement with 
the teeth, so that at all times except during 
the actual travel of the pawl the platen will 
be free and may be moved by hand in either 
direction. - 

On the shaft, 171 at points outside the plates 
168 are secured gear-wheels 180', which may 
form part of ribbon-reels 181', on which is 
wound an ink-ribbon of the character ordi 
narily employed in type-writing machines. 
The ribbon is guided through a slotted plate 
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182', extending across the face of the platen 
and provided at each end with turning-guides 
183 to direct the course of the ribbon between 
the horizontal guide and the reels. To turn 
the ribbon-reels by hand, suitable handles or 
knobs 184 are arranged on the outer faces of 
the reels, as indicated in Fig. 1. 
Journaled in the side frames 168 at a point 

above the platen is a shaft, 185, having at 
each end a pinion 186, either one of which 
may engage one of the loose gear-wheels 180', 
the shaft being longitudinally adjustable, so 
that One or other of the pinions and gears 
may be intermeshed to effect a movement of 
the ribbon in the desired direction. This 
shaft carries a roller 186', having a longitu 
dinal slot, 187, in which may engage a pin 
188, projecting radially from the shaft 185, 
So that the movement imparted to the roller 
from the platen may be transmitted to the 
shaft and from thence to the ribbon-actuat 
ing gears. In order to keep the roller and 
platen in intimate frictional contact, suitable 
springs 189 are placed in recesses in the side 
frames and exert downward pressure on the 
shafts 185. 
At a point under the platen is a roller 190, 

the ends of which are pressed upwardly by 
Springs 91 and serve to more firmly hold the 
paper in place. The paper is wound on a 
roller 192, which may be inserted in suitable 
slots 193 in the side frames, and its end is 
led up between the pressure - rollers and 
platen and between the upper roller and a 
cutting-knife, where the printed paper may 
be cut from the roll. 
The fulcrum-bar 167 of the paper-carriage 

passes through a block 195, which is held from 
longitudinal movement by the base portions 
of the standards 136, and said rod is provided 
with a pair of arms 196, extending down 
Wardly and rearwardly and connected to the 
base-plate of the carriage-frame. From the 
block also extends an arm 197, which projects 
into the path of a cam 198, secured on the 
shaft, 162 at a point adjacent to the can 161, 
So that When said shaft is turned the cam will 
depress the arm 197 and through the arms 
196 force the platen forward against the type 
disks. 
In some instances where it is desired to 

shift the carriage transversely of the machine 
to print figures in different columns at differ 
€nt points in the width of the paper provi 
sion is made for the proper registration of 
the columns by forming in the fulcrum-bar 
167 a series of notches l98 at suitable inter 
vals along the length of the bar, and the 
block 195 is provided with a pawl 199, adapted 
to be operated on by a spring 200 and forced 
into locking engagement with any one of the 
recesses moved into a linement there with. 
To provide for the proper operation of the 

printing-disk and carriage, the calm 161 is ar 
ranged a trifle in advance of the cam. 19S, so 
that the bar 160 will be depressed and the un 
Selected type - disks will be moved out of 

'748,039 

printing position in advance of the movement 
of the platen toward the types. 

In Some cases it may be desired to operate 
the indicating-disk without effecting a cor 
responding movement of the type-disk, and 
in such cases the bar S0 is pulled outwardly 
to effect a movement of the double-gear 
wheel to the position shown in Fig. 14, the 
gear 50 being thus moved out of engagement 
with the counter-gear 139 and preventing any 
movement of the type-disk shaft. This may 
also be accomplished by moving either of 
the gears 138 or 139 out of engagement with 
the other. 

in the operation of the machine the single 
rows of figures are imprinted on the paper 
by the type - disks, while the gradually - in 
creasing total is indicated by indicating 
disks until the calculation is completed, when 
the key-levers are actuated to transfer the 
total to the type-disks and plint the same be 
low the column of figures. 
The construction of the mechanism for ad 

justing the cam-rings 77 may be modified, 
and this mechanism inay be combined with 
the mechanism for returning the indicating 
disks to zero position, as illustrated in Figs. 
24, 25, 26, 27, and 28. 

In a modified construction the hollow shaft 
46, the double-gear wheel 50 51, and the indi 
cating-disks 55 are all of the construction pre 
viously described. The shaft 129' extends 
through a hollow shaft 205, adapted to bear 
ings in standards 206, the latter being Sup 
ported by the fixed bed 40. The shaft 205 is 
provided with a key-slot 207, through which 
projects a number of keys 208, adapted to en 
gage in key slots or seats formed in a double 
series of gear-wheels 130' and 209, both sets of 
gears being loose on the shaft and turning 
there with only when the keys 208 are engaged 
in their key-seats. Longitudinal movement of 
the gear-wheels is prevented by fixed collars 
210, secured to the hollow shaft 205 and hav 
ing suitable slots in a linement with the shaft 
slot for the passage of the keys. The pin 
ions 130' are at all times in mesh with the 
gear-sections 125 of the indicating-disk, but 
being loosely mounted on the shaft 205 offer 
no resistance to the movement of said indi 
cating-disks during the operation of the ma 
chine. 
The cam-rings 77 are provided with toothed 

segments 211, which are at all times in en 
gagement with the pinions 209, the latter be 
ing normally locked to the hollow shaft by 
the keys 208, so that the operator by turning 
the crank-handle 132' may turn said cam 
rings to adjust either the addition or the sub 
traction pawls to operative position. 
On one end of the shaft 129 is a forked arm 

88, engaging between the double gears 50 
and 51", and at a point, near the opposite end 
of said shaft is a stop-pin 212, adapted to en 
gage with the inner face of a pivoted latch 
213, carried by one of the side frames 26. 
While the machine is being employed for 
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purposes of addition the locking-keys 208 are 
in engagement with the shifting-pinions 209, 
the pinions 130' being free to rotate on the 
hollow shaft. When the cam-rings are to be 
shifted to adjust the subtraction-pawls to op 
erative position, the crank - handle 132' is 
turned slightly, causing the pinions 209 to 
engage with and rotate the cam-rings through 
the segments 211. The shaft 129' is then 
drawn outward until the stop-pin 212 comes 
into engagement with the latch 213, this 
movement being sufficient to move the twin 
gears 50 and 51 to the position illustrated in 
Fig. 13, the gear being then properly inter 
meshed to turn the indicating-disk in reverse 
direction. This outward unlovement of the 
shaft 129' is not sufficient to move the keys 
208 from engagement with the pinions 209, 
the atter being still locked to the shaft and 
in position to again turn the calm 77 to the 
normal position, while the pinions 130 remain 
free on the shaft and permit free rotative 
movement of the indicating-disk. 
To restore the Zero-marks on the indicating 

disks to a linement with the visual openings 
in the casing, the latch 213 is raised to per 
mit the passage of the stop-pin 212, while the 
shaft 129 is pulled outwardly to an extent 
sufficient to adjust the twin gears to the po 
sition shown in Fig. 14. This movement is 
sufficient to bring the right-hand key 208 of 
the series into contact with the end of the 
slot 207 in the hollow shaft, all of the pinions 
209 being disengaged and all of the pinions 
130' being locked to the shaft. The indicat 
ing-disks can then be rotated by turning the 
crank 132' until the zero-marks are in aline 
ment with the visual opening, at which time 
the pinions will be in positions opposite the 
spaced portions l26 of the gears 125. 
The indicating-disks are preferably turned 

in the direction as when subtracting in order 
to restore the Zero-marks to alinement, as the 
subtraction-pawls of one disk only engage 
with the disks of next higher denomination 
when the zero is indicated through the visual 
opening, and when the Zero is indicated the 
pinion 130' is in the spaced portion of the 
gear 125 and cannot move the latter any far 
ther, so that no movement will be imparted 
to the disk of next higher denomination. In 
this manner the indicating-disk can be turned 
to adjust all the Zero-marks in a line inent 
with fewer rotations of the shaft 205 than 
when turned in the opposite direction, for the 
reason that the addition-pawls engage with 
the disks of next higher denomination when 
“9’ is indicated by the preceding disk, and it 
becomes necessary to revolve the indicating 
disks until the whole series have made a 
sufficient number of revolutions to move the 
final disk to zero. 
While the construction herein described, 

and illustrated in the accompanying draw 
ings presents the preferred form of the de 
vice, it is obvious that many changes in the 
form, proportions, size, and minor details of 

construction may be made without departing 
from the spirit or sacrificing any of the ad 
Vantages of my invention. 
Having thus described my invention, what 

I claim is- - 
1. In a calculating-machine, a hollow shaft, 

a plurality of normally loose disks mounted 
on the shaft and bearing designating-marks, 
a locking-key carried by the shaft and mov 
able longitudinally thereof to engage and 
lock said disks thereto, character - bearing 
finger-keys operatively connected to the shaft 
and adapted to revolve the same on the de 
pression of said keys, a normally locked 
spring operatively connected to the locking 
key, mechanism under the control of the 
finger-keys for releasing the same to permit a 
step-by-step movement of the locking-key, 
and a manually-operated means for restoring 
the key to initial position and simultaneously 
rewinding the spring. 

2. In a calculating-machine, a hollow shaft, 
a series of disks mounted loosely thereon and 
bearing designating - narks, a locking - key 
carried by the shaft and movable longitudi 
nally thereon to lock the disks to said shaft, 

9 - 

75 

9o 

a spring - drum, means for connecting the 
keys to said drum, a finger-key-operated es 
capement mechanism for controlling the op 
erative movement of said drum, and a man 
ually-operated mechanism for simultaneously 
restoring the key and drum to initial position. 

3. In a calculating - machine, a series of 
finger-keys each having a toothed rack, a 
primary shaft having a series of pinions, one 
of which intermeshes with each rack, said 
pinions being clutched to the shaft in one di 
rection of movement and turning freely in 
the opposite direction, a disk-carrying shaft, 
gearing connecting the primary shaft to the 
disk-carrying shaft, a series of disks mount 
ed loosely upon the disk-carrying shaft, and 
a longitudinally-movable locking-key con 
trolled by the movement of the finger-keys 
and adapted to successively engage and lock 
the disks to said disk-carrying shaft. 

4. In a calculating - machine, a Series of 
finger-key's each having a toothed rack, a 
primary shaft having pinions in mesh with 
said racks, said pinions being clutched to the 
shaft in one direction of movement and turn 
ing freely in the oposite direction, means for 
preventing excessive movement of said shaft, 
a disk - carrying shaft, gearing connecting 
the primary shaft to the disk-carrying shaft, 
a series of disks mounted loosely upon the 
disk - carrying shaft, and a longitudinally 
movable locking-key controlled by the move 
ment of the finger-keys and adapted to suc 
cessively engage and lock the disks to said 
disk-carrying shaft. 

5. In a calculating - machine, a series of 
finger-keys each having a toothed rack, a 
primary shaft having pinions in mesh with 
said racks, said pinions being clutched to 
the shaft in one direction of movement and 
turning freely in the opposite direction, 
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ratchet-wheels secured to said primary shaft 
at points adjacent to the pinions, pawls 
adapted to engage with said ratchet-wheels 
to prevent movement of the shaft in one di 
rection, disk-cams secured to the pinions and 
adapted to free the pawls from the ratchet 
wheels, and means for clutching the pinions 
to the shaft. 

6. In a calculating-machine, a series of fin 
ger-keys each having a toothed rack and each 
having a different extent of movement, a 
primary shaft having pinions in mesh with 
said racks, each pinion being adapted to im 
part to the shaft a rotative movement through 
an angular degree differing by that imparted 
from the remaining pinions, a ratchet-wheel 
and a revoluble disk-cam carried by said 
primary shaft at a point adjacent to each of 
the pinions, a pawl for engagement with each 
ratchet-wheel, each pawl being provided with 
a laterally - projecting pin for engagement 
with its disk-cam, a disk-carrying shaft, gear 
ing connecting the primary shaft to the disk 
carrying shaft, and a series of disks mounted 
upon said disk-carrying shaft and adapted to 
be rotated thereby. 

7. In a calculating-machine, a series of 
key-levers arranged in parallel relation and 
in the same horizontal plane, each lever hav 
ing a toothed rack, a primary shaft having 
pinions in mesh with said racks, each pinion 
being adapted to impart to the shaft a rota 
tive movement through an angular degree 
differing from that imparted by the remain 
ing pinions, a revoluble disk-carrying shaft, 
gearing connecting the primary shaft to said 
disk-carrying shaft, a series of disks mounted 
loosely on said disk-carrying shaft, means 
for transmitting the movement of the key 
levers to the disk-carrying shaft, and means 
for locking a selected disk to said disk-car 
rying shaft. 

8. In a calculating-machine, a hollow shaft, 
series of disks mounted on said shaft and 
bearing designating-marks, a Series of key 
slots or seats formed in each disk and of a 
number equal to the number of designating 
marks, a locking-key carried by said hollow 
shaft and movable longitudinally thereof to 
lock a selected disk to the shaft, a series 
of key-levers operatively connected to said 
hollow shaft, means controlled by the key 
levers for imparting a step-by-step move 
ment to the locking-keys, a spacing-bar for 

; controlling the movement of the key, said 
spacing-bar being adjustable for independent 
operation or for operation by the depression 
of the key-levers. 

9. In a calculating-machine, a hollow shaft, 
a series of disks mounted loosely thereon and 
having key seats or slots, a locking-key car 
ried by the shaft and adapted to engage with 
said key seats or slots, a spring-drum for a C 
tuating the key, an escapement mechanism 
normally locking the drum, character-bear 
ing finger-keys, means connecting the same 
to the hollow shaft and to the escapement 
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mechanism, and a manually-operated mech 
anism for restoring the locking-key to initial 
position and for simultaneously rewinding 
the spring-drum. 

10. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely there 
on and having key seats or slots, a locking-key 
carried by the shaft and adapted to engage 
with said key seats or slots, a spring-drum 
having an operative connection with the key 
and adapted to impart a step-by-step move 
ment thereto in one direction, a manually 
operated mechanism for rewinding said drum 
to the same tension each time the key is re 
turned to an initial position, an escapement 
mechanism normally locking the drum, and 
character-bearing finger-keys having an op 
erative connection with the hollow shaft and 
with said escapement mechanism. 

11. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely there 
on and having key seats or slots, a locking 
key carried by the shaft and adapted to en 
gage with said key seats or slots, a spring 
drum, means connecting said drum to the 
locking-key to effect the movement of the 
key from the drum and the rewinding of the 
drum-spring on the manual return of the lock 
ing-key to an initial position, a series of es 
capement-teeth formed on the drum, detent 
pawls mounted in operable relation to said 
teeth, and a spacing-bar for operating said 
pawls. 

12. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely there 
on and having key slots or seats, a locking 
key carried by the shaft and adapted to en 
gage with said key slots or seats, a spring 
drum, mechanism connecting the drum to the 
key, escapement-teeth on said drum, a pair 
of pawls adapted to engage said teeth, a piv 
otally-mounted block for moving one of said 
pawls to releasing position and the other to 
engaging position, and a spacing - bar (On 
nected to said pivoted block. 

13. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely there 
on and having key slots or seats, a locking 
key carried by the shaft and adapted to en 
gage in said key slots or seats, a spring-drum, 
flexible connecting devices extending be 
tween the spring-drum and the locking-key, 
an escapement mechanism for controlling the 
rotative movement of Said drum. 

14. In a calculating - machine, a hollow 

7 o 

75 

9 o 

95 

do 

IO5 

O 

II5 

shaft, a series of disks mounted loosely there 
on and having key slots or seats, a locking 
key carried by the shaft, and adapted to en 
gage in said key slots or seats, a spring-drum, 
chains or cords extending from the drum to 
opposite ends of the locking-key, an auxiliary 
hand chaia or cord extending from One end 
of the key, and an escapement mechanism 
for controlling the rotative movement of said 
drum. 

15. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely there 
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on and having key slots or seats, a key-car 
riage arranged within the hollow shaft, a key 
carried by said carriage and projecting 
through an elongated slot in said shaft, a 
spring-drum, chains or cords extending from 
the drum through said hollow shaft and con 
nected to the opposite ends of the carriage, 
an auxiliary hand chain or cord extending 
partially through the shaft and connected to 
one end of said carriage, and an escapement 
mechanism for controlling the rotative move 
ment of said drum. 

16. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely on the 
shaft, each disk having key slots or seats, a 
locking-key adapted to engage in said key 
slots or seats, a spring-drum having a pair of 
ratchet-teeth, a pair of pivoted pawls engag 
ing said teeth, means for effecting the alter 
nate depression of said pawls to move one of 
the pawls to releasing and the other to tooth 
engaging position and for returning both 
pawls into engagement with alining teeth. 

17. In a calculating - machine, a hollow 
shaft, a series of disks mounted loosely on the 
shaft, each disk having key slots or seats, a 
locking-key adapted to engage in said key 
slots or seats, a spring - drum, a pair of 
ratchet-wheels on said drum, a pair of spring 
pressed pawls adapted to engage said teeth, 
a pivoted block having two actuating-faces 
for positively engaging with and moving said 
pawls, and a spacing-bar operatively con 
nected to said block. 

18. In a calculating - machine, a hollow 
shaft, series of disks mounted on said shaft 
and having key seats or slots, a locking-key 
carried by the shaft and adapted to engage in 
said key seats or slots, a spring-drum, mechan 
ism connecting said drum to the locking-key, 
an escapement mechanism for controlling the 
movement of said spring-drum, a series of 
key-levers operatively connected to said hol 
low shaft, a spacing-bar operatively connect 
ed to said escapement mechanism, and a piv 
oted finger-bar arranged at the forward end 
of said spacing-bar and adjustable into oper 
able relation to said key-levers. 

19. In a calculating-machine, a shaft, a se 
lies of indicating - disks mounted on said 
shaft and bearing designating-marks, trans 
ferring mechanism disposed between adjacent 
disks, mechanism for adjusting the trans 
ferring mechanism for operation in either di 
rection, a series of finger-keys, mechanism for 
operatively connecting any one of the finger 
keys to any one of the disks, and means for 
reversing the direction of movement impart 
ed to the disks by the keys. 

20. In a calculating-machine, a shaft, a se 
ries of rotatable disks mounted on the shaft 
and bearing nullnerals, means for locking a 
selected disk to the shaft, an adjustable 
transferring mechanism disposed between 
each two disks, a series of finger-keys, mech 
anism operatively connecting the keys to the 
shaft to rotate the same in one direction, and 

means for reversing the direction of rotative 
movement imparted to said shaft by the same 
movement of said finger-keys. 

21. In a calculating-machine, a shaft, a se 
ries of rotatable disks mounted on said shaft 
and bearing in linerals, a primary shaft, gear 
wheels connecting the primary shaft to the 
first-named shaft, one of said gears being ad 
justable to alter the direction of rotative 
movement imparted from said primary shaft, 
a series of finger-keys, and mechanism opera 
tively connecting the finger-keys to said pri 
mary shaft. 

22. In a calculating - machine, a shaft, a 
double gear-wheel keyed to said shaft and 
adjustable longitudinally thereof, a primary 
shaft having a gear-wheel, an intermediate 
gear intermeshing with the primary gear, 
means for adji sting the double gear-wheel to 
force one of its members into engagement 
with the intermediate gear or the opposite 
member into engagement with the primary 
gear, and a series of key-levers for imparting 
movement to said primary shaft. 

23. In a calculating-machine, a shaft, ini 
tial and secondary disks mounted on said 
shaft and bearing designating-marks, an ad 
justable cam situated between said disks, 
teeth carried by the secondary disk, a pair of 
oppositely-facing pawls carried by the initial 
disk for engaging said teeth, said pawls be 
ing under the control of the cam to permit 
the engagement of either pawl with said teeth, 
and means for rotating the initial disk. 

24. In a calculating-machine, a shaft, a plu 
rality of disks mounted on said shaft and 
bearing designating-marks, a slotted ring ar 
ranged between adjacent disks and having 
annular flanges provided at different points 
with recesses, a cam having a recessed por 
tion movable into a linement with one or 
other of the recesses of said flanges, oppo 
sitely-facing pawls carried by the initial disk 
and bearing partially on the cam and par 
tially on the flanges and means for rotating 
the initial disk in either direction. 

25. In a calculating-machine, a shaft, a plu 
rality of disks mounted on said shaft and bear 
ing designating-marks, oppositely-disposed 
ratchet-wheels carried by one of said disks, 
a pair of pawls facing in opposite directions 
and adapted to engage with the respective 
wheels, a slotted wheel mounted between each 
pair of disks and having recessed flanges, a 
recessed can - ring mounted between said 
flanges and adapted for engagement with both 
pawls, and means for imparting rotative move 
ment to the initial disik. 

26. In a calculating-machine, a shaft, a plu 
rality of disks mounted on said shaft and bear 
ing designating - marks, oppositely-disposed 
ratchet-wheels carried by One of said disks, 
a pair of oppositely-facing pawls adapted to 
engage with the respective wheels, a slotted 
stationary ring mounted between each pair 
of disks and having recessed flanges, a cam 
mounted in each ring and adapted to control 
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the Operative position of the pawls, and means 
for Operating said cams, substantially as 
specified. 

27. In a calculating-machine, a series of 
disks having intervening pawl-and-ratchet 
mechanisms for imparting a movement of one 
disk to the disk of the next higher value, a 
series of cans for controlling the operative 
positions of said pawls, a primary shaft, a se 
ries of finger-keys for imparting movement 
thereto, a double gear-wheel mounted on the 
disk-shaft and adapted to be longitudinally 
adjusted thereon, gearing connecting the pri 
mary shaft to said double gear-wheel, and a 
shifting bar connected to said double gear 
wheel and to all of the pawl-governing cams. 

28. In a calculating-machine, a pair of hol 
low shafts, type-disks loosely mounted on one 
of said shafts and adapted to record succes 
sive rows of numbers, a series of n illneral 
disks loosely mounted on the remaining shaft 
and adapted to indicate the successive totals 
formed by the addition of such numbers, a 
locking-key for each shaft, means for simul 
taneously moving both of said keys to en 
gage disks of corresponding value and posi 
tion on both shafts, a series of key-levers, 
and mechanism for transmitting the move 
ment of said evers to both shafts. 

29. In a calculating - machine, a hollow 
shaft, a series of type-disks mounted loosely 
thereon, a platen, a stop-pin carried by each 
disk, a stop-lever for engagement, with said 
pin, means for moving said lever to rotate the 
disk to inoperative position, a second shaft, 
a series of indicating-disks thereon, and mech 
an is in mutually connecting said shafts to each 
other and to disk locking and rotating mech 
anisms. 

30. In a calculating - machine, a hollow 
shaft, a series of type-disks mounted loosely 
thereon and provided with ratchet - teeth, 
pawls in engagement with said ratchet-teeth, 
springs for holding said pawls in operative 
position, said springs extending between the 
pawls and their respective type-disks, means 
for releasing said pawls, a second shaft, a se 
ries of indicating-disks thereon, disk locking 
and rotating mechanism and mechanism mu 
tually connecting said shafts to each other 
and to said disk locking and rotating mech 
anisms. 

31. In a calculating - machine, a hollow 
shaft, a series of type-disks mounted loosely 
the reon, a platen, a pawl adapted to engage 
with and hold the disks in an adjusted posi 
tion, a coiled spring for returning each disk 
to initial position, a stop-arm connected to 
and movable with the pawl, a pin carried 
by each disk for engagement with the stop 
arm, a locking-key carried by the shaft, a 
spring-drun for actuating said key, a second 
shaft, a series of indicating - disks carried 
thereby, a disk-locking key carried by said 
second shaft and also connected to said spring 

drum, a series of key-levers for imparting ro 
tative movement to both of said shafts, and 
means for shifting the positions of the pawls 
and stop-arms, substantially as specified. 

32. In a calculating - inachine, type-disks 
for recording a line of numerals, numeral 
bearing disks for indicating successive totals, 
shafts carrying each set of disks, means for 
locking selected disks of each class to their 
respective shafts, finger-keys, and finger-key 
actuated mechanis in controlling the move 
ment of the disk-locking mechanism. 

33. In a calculating - machine, type-disks 
for recording a line of humerals, numeral 
bearing disks for indicating successive totals, 
hollow shafts on which all of the disks are 
loosely mounted, movable keys carried by the 
hollow shafts and adapted to engage with and 
lock Selected disks to said shafts, a spring 
actuated mechanism connected to and adapt 
ed to operate both of said keys, key-levers 
for effecting the movement of the disks, and 
means operable by the movement of the key 
level's for perinitting a movement of said 
spring-actuated mechanism. 

34. In a calculating-machine, a series of 
type-disks, means for rotating the same, a 
pivoted paper-carriage, a paten and paper 
guiding mechanism carried thereby, means 
for inaparting a step-by-step movement to 
the platen, means for moving the unselected 
type-disks to in Operative position, and means 
for oscillating the carriage to force the platen 
in the direction of the type-disks. 

35. In a calculating-machine, a shaft, a se 
ries of indicating-disks mounted loosely on 
the shaft, pawl-and-'atchet, mechanism ar. 
rainged between successive disks, a can for 
controlling the positious of said pawls, a 
toothed segment on each cam, a shaft, a se 
ries of segments mounted on said shaft, for 
engagement, with said pinions, and means 
for locking said pinions to said shaft. 

36. In a calculating-machine, a series of in 
dicating - disks each having a spaced gear, 
pawi- and - ratchet mechanism arranged be 
tween successive disks, cans for controlling 
the positions of said pawls, a holl () w slotted 
shaft, a longitudinally-movable shaft disposed 
in said hollow shaft, a series of locking-keys 
carried by the movable shaft and projecting 
through the slot of the hollow shaft, a double 
set of pinions mounted loosely on the hollow 
shaft and adapted for engagement respec 
tively with the indicating-disk gear's and with 
teeth oil the adjusting cams, each of said gears 
being provided with key - seats for engage 
ment with said locking-keys. 
In testimony that I ("lain the foregoing as 

my own I have here to affixed iny signature in 
the presence of two witnesses. 

CLARENCE DEAN BARD. 
Witnesses: 

CHAS. WOAIACK, 
B. R. FLOYD. 
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