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This invention relates to improvements in time 
computing recorders and the primary object of 
the invention is to provide a time recorder hav 
ing means for computing and recording the time 
elapsed between selected operations of the device. 
A further object is to provide a time computing 
recorder so constructed and arranged that it 
may be incorporated with, or have incorporated 
with it, many of the known varieties of instant 
time recorders. A still further object is to pro 
vide a time computing recorder which may be 
readily adjusted or modified to perform a variety 
of time computing and recording operations, ac 
cording to the requirements of a variety of uses. 
Another object is to provide a device of the fore 
going character which is simple, compact, inex 
pensive and rugged in construction. Still an 
other object is to provide a time computing re 
corder adapted to automatically reset itself after 
making a record of computed time and to be 
thereafter inoperative until the commencement 
of the next time period of which a record is de 
sired. Another object is to provide a time com 
puting recorder adapted to continue its time 
computing, without resetting itself, after making 
a record of computed time, and to reset itself at 
predetermined times, or to become inoperative 
for time computing but Without resetting itself. 
Still another object is to provide a time comput 
ing recorder responsive to the insertion of a rec 
ord receiving element or to the operation of Su 
pervisory means, or to the operation of both Such 
element and such means for the printing of rec 
ords of computed time and for the starting and 
stopping of time computing operations. Various 
other objects and the advantages of the inven 
tion may be ascertained from the following de 
Scription and the accompanying drawings. 

Broadly stated, the invention consists in a 
plurality of computing and recording elements 
and integrating operating means therefor, to 
gether with means for automatically resetting the 
computing elements after a record has been made 
or for continuing the operation of the comput 
ing means after a record has been made, and 
means for rendering the computing means inop 
erative during periods of time when no compu 
tation of time is desired. 
More particularly, the invention consists in the 

features and combinations of features herein 
disclosed, together with all such modifications 
thereof and substitutions of equivalents therefor 
as are within the scope of the appended claims. 
The invention is susceptible of embodiment in 

a variety of ways, both as to the form and ar 
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rangement of the computing and recording ele 
ments and the resetting and operation control 
ling mechanisms therefor and as to the form and 
arrangement of the integrating operating mech 
anism therefor, and these may be used alone or 
in a SSociation with instant time recording mech 
anism of any suitable sort. 
The most simple embodiment of the invention 

is one adapted to compute and record the working 
time of One man or one machine and to auto 
matically reset itself after each recording of a 
computed Work period. The invention also in 
cludes means Whereby the operation of the time 
computing means and the resetting thereof are 
independent of the computation recording, and 
the Computing mechanism is controlled by super 
visory means for operation only at predetermined 
periods and for resetting at predetermined times. 
The computing and recording elements may 

be of any suitable or desired form, such as of 
finite form arranged for reciprocation but are 
preferably of endless, unidirectional type, such 
as belts or wheels. Computing and recording ele 
ments of wheel form are now preferred and the 
following description Will be confined to elements 
of this form and to integrating operating mech 
anism, resetting mechanism and operation con 
trolling mechanism suitable thereto, but it will 
be understood the invention is not thereby lim 
ited to the wheel form of computing and record 
ing elements or to the particular embodiments of 
the resetting mechanism, operation controlling 
mechanism or integrating operating mechanism 
hereafter described. 

For simplicity of description and to facilitate 
understanding of the construction and Opera 
tion of the invention, the elapsed time computing 
and recording elements will be hereinafter re 
ferred to as 'computing Wheels' and the instant 
time recording elements as “time wheels' and the 
same distinction will be applied to elements re 
lated thereto. The term "recording wheels' will 
be used as a generic or collective term denoting 
both the computing and time wheels. 
According to my invention, rotatably mounted 

computing wheels having numerals in relief on 
the peripheral surfaces thereof for the printing 
of time computations are associated with an in 
tegrating operating mechanism to rotate the 
wheels in accordance with the passage of time; 
with means to suspend the operation of the com 
puting wheels during desired periods of time 
and to render them operative during other pe 
riods of time and with means to automatically 
rotate the computing wheels immediately after 
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a recording of computed time has been made, 
or at any other predetermined time, to reset the 
Wheels to 'zero.' 

In the accompanying drawings, which illus 
trate those embodiments of my invention now 
preferred, but without limitation to the details 
thereof, and one form of associated instant time 
recording means, but without limitation to that 
particular type of instant time recording means: 

Fig. 1 is a front elevation of an embodiment of 
the invention, the supervisory mechanism and the 
casing being omitted to show the primary reset 
ting mechanism. 

Fig. 2 is an elevation of the right hand side of 
the structure shown in Fig. 1. 

Fig. 3 is a front elevation of the recording 
mechanism with parts removed to reveal the 
means for selectively rendering the computing. 
mechanism operative or inoperative. 

Fig. 4 is a rear elevation of the recording mech 
anism of Fig. 3. 

Fig. 5 is an elevation of one of the computing 
wheels, showing the driving teeth thereof. 

Fig.6 is an elevation of the computing and re 
cording mechanism, on an enlarged scale, looking 
in the direction of the arrow. of Fig.1. 

Fig. 7 is an elevation of one of the computing 
wheels, on the scale of Fig.6, showing parts of the 
resetting means. 

Fig. 8 is across-sectional view of the computing 
wheel of Fig. 7, on the line 8-8 of that figure. 

Fig. 9 is an elevation, of one of the computing 
wheel resetting discs, on the scale of Fig. 6. 

Fig. 10 is an elevation, of the front of the com 
puting.rake-lifting.cam. on the scale of Fig. 6. 

Fig. 11 is an elevation of the back of one of the 
computing rake, cam driving-discs, on the scale of 
Fig. 6. 

Fig. 12 is a vertical sectional view of the recoil 
damping mechanism, on the line 12-12 of Fig. 2. 

Fig. 13 is a diagram of. one arrangement of the 
electrical circuits of the apparatus. 

Figs. 14. and 15 are views, similar to Fig. 3, 
showing, respectively, mechanical and electrical 
supervisory, means to control the operation and 
resetting of the computing, mechanism, omitted 
from Fig.1. 

Fig.16 is a circuit, diagram showing supervision 
of operating. periods and resetting of the com 
puting means. 

Fig.17 illustrates a fragment of a printed rec 
ord-of-the-type made by the apparatus. 

Referring more particularly, to the drawings, 
and first to those parts of the structure illustrated 
which are common to instant time recording...and 
to elapsed time, computing and recording and 
which may be of any suitable or well known con 

on, 2d designates a base and 22 the spaced 
main frame side plates, fixed to the base and on 
which a time recording mechanism, designated as 
a..whole by the numeral. 23, is supported in any 
suitable way, as by a pin 24. The time recording 
mechanism.23 includes: front, intermediate and 
rear frame plates. 25, 26 and 27, respectively, rig 
idly connected together in spaced relation and 
lying, in vertical.planes transverse of the planes 
of the main frame plates 22. A shaft 28 is jour 
nalled in the lower parts of the front and rear 
frame plates. 25 and 27 and carries the computing 
wheels 42, 43 and 44, hereafter described: An in 
verted. U-shaped rake frame 29 is oscillatably 
mounted" at the endportions of its arms on the 
shaft 28 and carries journalled therein a rake 
shaft:30, disposed parallel with the shaft-28. The 
rake shaft-30 carries a computing-wheel rake 47, 
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4. 
hereafter described, for operating the computing 
wheels. A set of instant time recording Wheels 
3 may be mounted on the shaft 28 and an Oper 
ating rake 32 for said wheels 3 may be mounted 
on the shaft 30. A motor 33, mounted in the main 
frame, drives a shaft 34 with cam 35 thereon at 
any suitable speed, preferably at one revolution 
per minute. The cam actuates a lever, link and 
Spring mechanism 36, of any. Suitable SOrt, mount 

{} ed on and between the plates 25 and 26 and Con 
nected to the rake frame to raise and lower the 
same at regular intervals of time, preferably once 
every minute, the frame being Spring powered for 
return movement to shift the computing wheels 

, and the time wheels, in the Well known manner. 
Beneath the time recording mechanism 23, a ver 
tically acting Solenoid 37 carries a printing platen 
38 upwardly thrustable against all the time re 
cording wheels, whereby a time computation and 

) an instant time record may be printed on a re 
ceiving element 39, such as a time card, inserted 
between the platen and wheels. When the ele 
ment-39 is a time card, it may be used to initiate 
operation of the printing mechanism by inserting 
it far-enough to rearwardly displace a trigger 40 
actuating the circuit maker 4 (Fig. 13), of the 
solenoid '37, in the well known manner. Alterna 
tively, the circuit of the solenoid may be closed by 
any other means at appropriate times. 

It is to be understood that the mounting of the 
time wheels-3? on-the-same shaft 28 as the com 
puting wheels and for operation by the same-mo 
tor and in conjunction with the same printing 
mechanism as serves the computing wheels is 
purely a matter of convenience and that the shaft 
carrying the wheels 3 may be entirely separate 
from the shaft 28, either aligned therewith so 
as to locate the time wheels in close proximity to 
the computing wheels, so that instant time may 
be recorded beside the record of computed time, 
or the shaft carrying the wheels 3 - may be-lo 
cated in any other desired position or place, with 
reference to the computing wheels. Likewise, 
while the time wheel rake 32 is illustrated as 
mounted on the same shaft 30 as the computing 
Wheel rake, in conformity with the mounting of 
the wheels 3f on the shaft 28, it will be under 
stood the rake 32 may be otherwise mounted, as 
on a separate shaft, to conform with the mount 
ing of the time wheels. 

Referring now to the mechanism peculiar to my 
invention; a series of computing wheels 42, 43 
and 44 are rotatably mounted on the shaft 28. As 
illustrated in Fig. 6, the first computing wheel 42 
is blank, that is, it does not bear numerals in re 
lief.on its peripheral surface. The second wheel 
43 bears the numerals '0' and '1' to '9' in re 
lief, on its peripheral surface and the third wheel 
44 bears the numbers '0' and '1' to *11' in re 
lief on its peripheral surface. The foregoing-ar 
rangement of numerals provides recording com 
puted time in hours and tenths of an hour, which 
computations are very convenient in subsequent 
use of the recorded computations, for-example, 
in making up a payroll. The computing-wheels 
may, however, bear other series of numerals, and 
the number of wheels used may be more, or less 
than the three wheels illustrated, according to the 
computation and record thereof desired; as will 
be wellunderstood by those skilled in the art. For 
example, the blank wheel 42 may carry -the-nu 
merals: “0” and '1' to '9' on its peripheralsur 
face and the wheel 43- may carry the numerals 
'0' and '1' to '5', in which case the computa 
tion and record thereof will be in hours and mini 
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utes. Likewise, the hour wheel 44 may carry nu 
merals only from '0' to '9' and by the use of two 
or more of such wheels, the computation and 
record thereof may be extended to 99 or 999 hours, 
or more. Computations of this extent are Sone 
times required when the device is used to com 
pute the running time of machines. 
Each of the wheels 42, 43 and 44 is provided, at 

one side of the numeral row, with a circular series 
of ratchet teeth 45, the number of teeth corre 
Sponding to the number of numerals on the wheel. 
One tooth 46 on each of the wheels 42 and 43 is 
cut deeper than the others so that when the rake 
47, hereafter described, engages this tooth it will 
be allowed to drop sufficiently to engage a tooth 
of the next wheel, to shift the same from one 
numeral to the next, as Will be readily understood 
by all familiar with the construction and opera 
tion of counting mechanisms. For the mechani 
cal convenience of limiting the amplitude of rake 
movement, it is preferred to form the wheel 42 
With twelve teeth, of which two diametrically op 
posite teeth are deep teeth, as shown in Fig. 5, so 
that at each half revolution of the Wheel, the 
rake may drop to engage the teeth of the wheel 43. 
This number of teeth corresponds to two series 
of numerals, each being '0' to '5' and each 
representing a six minute period. The opposite 
side of each of the wheels 42, 43 and 44 from the 
ratchet teeth is provided with an eccentrically 
disposed pin 48. Preferably, the pin bearing side 
of each wheel is annularly recessed, as at 49, 
and the pin is located in the recess and is sunk 
below the side surface of the wheel, as clearly 
shown in Figs. 7 and 8. 

Resetting discs 50, 5 and 52 are associated with 
the computing wheels 42, 43 and 44, respectively. 
Each of these discs is irrevolubly mounted on the 
same shaft 28 as the computing wheels and each 
disc is substantially in contact with the recessed 
side of its associated wheel. The discS may be 
held in any suitable way against revolution on the 
shaft, but, preferably, by an integral Spline 53 on 
each disc engaging in a key way or groove 54 
formed lengthwise in the shaft 28. Each of the 
resetting discs carries, on the side thereof adja 
cent its associated computing wheel, a Spring 
pawl 55 located and adapted to co-operate with 
the pin 48 of the computing wheel to drive the 
wheel for resetting and to allow the wheel to be 
rotated in a forward, or computing, direction. 
These pawls are preferably each formed of thin 
spring steel, riveted at one end to the disc and 
inclining away from it so that the free end of the 
pawl may engage the side of a pin 48 during the 
resetting movement of the disc to drive the wheel, 
and may yield to allow the pin to slide under it 
during the forward, or computing, movement of 
the wheel and during positioning of the disc for 
resetting purposes. By recessing the wheels in the 
manner described, the pins 48 and pawls 55 are 
contained in the thickness of the wheels, and the 
wheels and discs may be packed closely together 
for mutual support. 

If desired, a single resetting disc may be as 
sociated with two computing wheels by using 
wheels recessed on adjacent sides and by pro 
viding spring pawls on both sides of the resetting 
disc, which is located between the wheels. 
The rake 47 is of the type usual in counting 

mechanisms and is, in reality, a multiple pawl 
adapted to co-operate with the ratchet teeth of 
several wheels, selectively. The pawls, or teeth, 
of the rake are of different lengths, the longest 
being at the “units' end of the rake for engage 
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6 
ment with the teeth of the wheel. 2 and the 
lengths of the pawls decreasing progressively to 
Ward the other end of the rake. During operation 
of the Computing mechanism, the rake 4 is con 
stantly in engagement with the ratchet teeth of 
the wheel 42 and is thereby normally held up out 
of contact with the teeth of the wheels 43 and 
44. When, however, the wheel 42 has been ro 
tated sufficiently to bring one of its deep teeth 46 
in register with the rake tooth, the rake is 
allowed to drop sufficiently for its next tooth to 
engage a tooth of the wheel 43, to move the Wheel 
the distance of one tooth, or numeral, thereof. 
Similarly, the rake is held up out of engagement 
with the teeth of the wheel 44 until a deep tooth 
of wheel 42 and the deep tooth of wheel 43 regis 
ter and allow the rake to drop into engagement 
With the teeth of the wheel 44. 
The rake 47 is irrevolubly mounted on the shaft 

30 so that its engagement with the ratchet teeth 
of any of the wheels 42, 43 and 44 may be con 
trolled. If the time wheel rake 32 is mounted on 
the shaft 30, it is revoluble thereon. So that poS1 
tioning of the shaft to control the computing 
rake 47 will not affect the operation of the time 
rake 32. Each of the computing wheels is pro 
vided with an associated spring pressed locking 
pawl 56 engaging the ratchet teeth 45 to hold the 
wheel against movement when the rake is slipping 
back over the teeth and when the pawl of the 
associated resetting disc is slipping over the pin 
48. These locking pawls are mounted on a com 
mon shaft 57, which may also carry similar lock 
ing pawls for the time wheels. 
The mechanism for resetting the computing 

wheels to 'zero' after the recording of an elapsed 
time computation comprises, in addition to the 
resetting discs already described, a pinion 58 
fixed to the front end of the Shaft 28 and mesh 
ing with an intermediate gear 59 revolubly 
mounted on a stud 60 carried by the frame plate 
25. The intermediate gear meshes with a 
quadrant gear 6 fixed to the end of a shaft 62 
journalled in a bracket 63 carried by the plates 
25 and 26. The rear end of the shaft has fixed 
thereto a pinion 64 meshing with a driving gear 
65 fixed to a shaft 66 journalled in a bracket 67 
carried by the right hand main frame plate 22. 
To ensure that the gear 59 does not overrun in 
resetting and that the shaft 28 and all elements 
driven thereby stop in exactly proper positions, 
the gear 59 carries a stop 59 engageable with an 
abutment 59 mounted on the frame. One end of 
a lever 68 is fixed to the shaft 66 and the other 
end is connected by an adjustable link 69 with 
the vertically movable plunger 70 of a solenoid 7 
mounted in a yoke 72 on the main frame. The 
plunger is held against rotation by a steady head 
73 running on pins 74 carried by the solenoid 
mounting yoke. 2. An adjustable stop is pro 
vided in any suitable place to limit upward move 
ment of the plunger 70, for example, a screw 75 
mounted on the main frame in the path of the 
steady head. A Second lever 76 is fixed at one 
end to the shaft. 66 and a tension spring 77 is 
connected between the free end of the lever and 
the base 2, to return the parts to original posi 
tions after each operation of the solenoid 7 . . 
The spring 77 acts as a shock absorber to 

cushion the mechanism against shocks incident 
to the operation of the Solenoid. To cushion the 
mechanism against shocks incident to operation 
of the Spring, any Suitable form of shock ab 
Sorber may be used. One form which has been 
found very satisfactory is of the hydraulic type 
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illustrated and comprises an upright cylinder-18 
pivoted at its lower.cend to a bracket 79; mounted 
on: the base, and containing a .piston 80 con 
nected at its upper end to the lever 16. . The 
lower:end of the cylinder issconnected by a pas 
sage 8f with a liquid reservoir 82, which may:also 
communicate with the open top of the cylinder So 
as'; to receive any: liquid leaking, past the piston. 
A. ball valve -83 is arranged in the passage 8- to 
permit. free: flow of liquid. into the cylinder as 
the piston rises...and...to; close against return flow 
of liquid while the piston is descending. A bleed 
passage 84 is provided leading from the lower end 
of the cylinder into the passage 8 to short-cir 
cuit the valve 83. Flow through this bleed pas 
sage is controlled by a needle-valve 85, at such 
rate that descent of the piston is retarded and 
the mechanism comes: quietly to rest, , without 
suffering...any. Shock. 
In order to render, the computing: wheels in 

operative during time periods of which no com 
putation is required, such as...noon hour and at 
nights or, during the time a machine is inopera 
tive, means are provided for automatically-lifting 
the computing, rake. 47, when the computing 
wheels have been reset to 'zero' after the print 
ing of computed-time, and-for-automatically...re 
storing the rake,to operative position at the com 
mencement of a time-period which it is desired 
to compute. The mechanism for-doing this com 
prises a disc 86.irrevolubly, mounted-on the front 
end of the shaft 28, preferably immediately be 
hind the pinion. 58; a pair of discs. 87 and 88 
revolubly mounted on the shaft -28 behind the 
disc 86; and means, operated by the disc 88 to 
partially rotate the rakes shaft 30. The disc 86 
is formed with anotch 89 in its edge, the length 
of which notch is greater than the diameter of 
a pin 90 fixed to the second disc 87 and engaging 
in the notch. By this means, a lost motion driv 
ing connection is established between the disc 86 
and the disc 87. The disc. 87 is preferably larger 
in diameter than the disc 86-and-carries a stop 
pin 9 f, beyond... the perimeter of the disc 86, 
adapted to engage an adjustable stop 92 carried 
by-the-computing mechanism frame. The back 
of the intermediate,disc. 87 carries a pair of pins 
disposed 180° apart and each adapted to contact 
a spring pawl 94, similar-to-the pawls 55, mounted 
on the front of the disc 88. The pins and pawl 
constitute. a. one-way driving.connection between 
the disc 87, and the disc. 88. A spring pressed 
locking pawl 95-is-mounted on the frame. and 
engages the edge of the disc, 88to hold it against 
rotation during reverse rotation of the disc 87. 
The disc 88, which is really: a cam, is formed with 
an abrupt drop 96. A lever 97 is pivoted on the 
frame, plate 25 and has: a., downward projection 
overlying the cam:88: The free end of this lever 
engages under a roller 98 mounted. On the free 
end of an arm.99 fixed to, the front, end of the 
rake: shaft. 30. At the opposite end of the rake 
shaft, an arm 00 is connected to a tension. Spring 
f of mounted on the "rake frame 29 and operat 
ing to hold the roller 98 down on the lever 97. A 
spring 102 mounted on the frame plate 25-en 
gages the cam lever 91 and urges it against the 
cam-88. 

If desired, means may be provided to indicate 
when the computing wheels are operating. One 
suitable means is a lever, 0.3 pivoted intermediate 
its ends and interposed at one end between the 
cam lever 97 and its spring 102; and carrying at 
the opposite end, a signal fog adapted to rise 
into a view-opening-O5 in the front of the casing 
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8 
(not shown) when the computing wheels are 
operating. 
As previously stated, when a time card is in 

serted between the recording wheels and the 
platen to printing, position, it pushes back the 
trigger 40 to operate the circuit closing switch of 
the solenoid 37: The same switch: closes the cir 
cuit. of the solenoid: 7. Since, however, the 
plunger of the solenoid 37 must drop immediately 
after a record is printed, while the operation of 
the solenoid is retarded by the mechanism con 
nected thereto, it is necessary to provide for dif 
ferent powering periods for the two solenoids. To 
this end, the circuit of solenoid 37 includes a pair 
of contacts. 106 held closed by an arm 107 rigidly 
connected to the plunger 70 of the solenoid 11 
as long as the plunger. T0 is in its bottom posi 
tion. As soon as the plunger. O. commences to 
rise, the arm - 107 disengages the contacts 106, 
which open to break the circuit of the solenoid 
37. The solenoid. 7 has a holding circuit includ 
ing a microswitch-fe8 controlled by a flexible-ac 
tuator 09 pivoted on the base 21 adjacent the 
solenoid 7. One arm of the actuator is in con 
tact with the switch and the other arm inclines into the path of a pini O carried by the plunger 
9. As soon as the plunger commences to rise, 
the pini 10 engages the outer side of the actuator 
to rock the same on its pivot to operate the switch 
f08 and establish the holding circuit of the sole 
noid... When the plunger approaches the limit 
of its upward movement, the pin 10 passes the 
upper end of the actuator, and releases the same 
so that the switch 08. is released and opens the 
holding circuit to de-energize the solenoid , al 
lowing its plunger to drop. The pin to then 
travels down the inner side of the actuator until 
it disengages the same by-passing the lower end 
it of it, which is flexed in the process and then 
returns to position for re-engagement of its outer 
Surface by the pin at the next rise of the plunger. 
For convenience of users of the device, a gear 

train 2. may be provided, powered by the shaft 
34, to operate usual hour and minute hands 
Sweeping a clock dial it 3 which is visible through 
the view opening 05. It will be understood the 
mechanism is provided with means to feed an ink 
ribbon between the recording wheels and the 
platen, or with other suitable means for inking 
the printing characters on the wheels, but for 
simplicity of illustration such means has been 
omitted. Also, it' will be understood that' when 
necessary or desirable any known or suitable 
means may beincorporated to determine the posi 
tion of a time card inserted under the printing 
wheels, thereby to prevent printing of one record 
upon a previous one: - - - - 

As is usual with time clocks, the motor 33 op 
erates continuously to rotate: the shaft 34, prefer 
ably at one revolution per minute; so that once 
in each minute the mechanism 363 operates' to 
lift the rake frame-29 and position the rakes for 
a fresh engagement with the ratchet 'teeth. of 
the computing wheels and the time wheels.. On 
completion of the upward movement, the return 
Spring draws the frame down and any rake teeth 
which are in operative relation with recording 
wheel ratchets move the recording wheel or wheels 
forward a distance to register one-minute of time. 
The forward movement of these wheels, with ap 
paratus as shown in Figs. 1 to 3, is counterclock 
Wise. 
ASSuming the parts of the mechanism are in 

the positions shown in Figs. 1.5to 4, namely, with 
the cam lever-97 riding on the lift of the cam588 
and holding-the-computingirake;47 up intinopera 
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tive position and that the computing wheels stand 
at "Zero,' the operation of the above described 
integrating operating mechanism has no effect on 
the computing wheels, which remain stationary. 
To start the device computing, a time card 39 
is inserted in the space between the platen 38 and 
the recording wheels and actuates the trigger to 
close the circuits of the solenoids 37 and 7. The 
platen rises and drives the card against the 
recording wheels, thereby to print a record of the 
time registered by the wheels. The record of 
the computing wheels will be '0:0.' If time wheels 
are associated with the computing wheels, the 
instant time, say, “8:00 A.M.' will be printed be 
side the computed record. 
When the Solenoid lifts its plunger, motion 

is transmitted through link 69, lever 68, shaft 66, 
gears 65 and 64, shaft 62, gears 6, 59 and 58 to 
rotate the shaft 28 in the backward direction of 
the computing wheels. Rotation of the Shaft 28 
causes rotation of the resetting discs 50, 5 and 
52 in the backward direction of the wheels 42, 43 
and 44. When the plunger finishes its stroke and 
the Solenoid is de-energized, the spring 77 returns 
the parts to their former positions. The gear 
ratios in the above defined train and the ad 
justed length of the link 69 and the adjusted 
stroke of the plunger TO are such that the rotation 
of the shaft 28 and the resetting discs thereon at 
each stroke of the plunger is slightly less than one 
complete revolution forward and the same 
amount backward, so that the pawls 55 of the 
discS do not quite pass the wheel pins 48 when 
the wheels are standing at "Zero' and thus may 
return to former positions without moving the 
Wheels. 
Backward rotation of the shaft, as above de 

Scribed, rotates the notched driving disc 86 back 
Ward, or clockwise, It will be noted in Figs, 1 and 
3 that the pin 90 on the disc 87 is at the left hand 
end of the notch 89 of the disc 86, this being its 
invariable position except when the rake control 
mechanism is in operation. The disc 86 thus 
rotates through the angle subtended by the notch, 
less the angle subtended by the pin 90, before the 
right hand end of the notch engages the pin 90 
and imparts driving force to rotate the disc 87 
backwards. During this backward rotation, one 
of the pins 93 on the back of the disc passes 
the Spring pawl 94 on the cam disc 88. 
On the downstroke of the plunger 10, the shaft 

28 and disc 86 rotate in forward (counterclock 
Wise) direction until the left hand end of the 
notch 89 again engages the pin 90 and movement 
is imparted to the disc 87 and from it, through 
one of the pins 93 and the spring pawl '94 to the 
can disc 88 to rotate it forwardly and carry the 
Cam drop 96 under the projection of the lever 
97, So that the lever drops and releases the arm 
99 of the rake shaft 30. The spring Of then 
draws down the arm 00 of the rake shaft and 
thus rotates the shaft and draws the rake 47 
fixed thereto down into operative relation with 
the ratchet teeth of the computing wheels 42, 43 
and 44. The computing wheels are now oper 
ated, as already described, by the minute-by 
minute oscillation of the rake frame and rake 
under the power of the motor 33. This opera 
tion of the computing wheels continues until the 
next operation of the solenoids by the insertion 
of a time card, as already described. 
At the next operation of the solenoids, say, at 

:12:06 P. M., the imprint made on the time card 
by the computing wheels will read “4:1,' mean 
ing that, four-and-one-tenth hours have elapsed 
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of Solenoid operations. 
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since the record making at 8:00 o'clock. The 
time wheels will print the instant time record, 
namely, 12:06 P. M. 
On the said second operation of the solenoids, 

the mechanism operates exactly as already de 
scribed, excepting that on the rise of the plunger 
70, the spring pawls 55 of the resetting discs 50, 
5 and 52 will pass the pins 48 of such of the 
computing wheels as have moved, and that on 
the fall of the plunger, the pawls will engage 
the pins and move the computing wheels to re 
set them at 'zero.' Also, the second pin 93 on 
the disc 87 will engage the spring pawl 94 On the 
cam disc and rotate the disc one-half revolution 
to position the lift of the cam under lever 9, 
thereby to lift the lever to cause rotation of the 
rake shaft and lifting of the rake 47 Out of op 
erative relation with the computing wheels. 
Thus, while the clock continues to operate until 
the next record is printed, the computing mech 
anism remains idle. 
While, in the foregoing description, the actua 

tion of the mechanism has been described as 
being initiated by introduction of a time card 
and by movement of a trigger thereby to close 
the solenoid circuits, it will be understood the 
invention is not limited to this manner of use, as 
the actuation may be initiated by other means, 
such as by a push button control of the solenoid 
switch or by extending the solenoid circuit to 
be closed automatically, as by the starting and 
stopping of a machine to which the device is 
connected, the printed record being made on 
any suitable receiver therefor, such as a moving 
paper ribbon. 

Since, in the operation already described, the 
resetting mechanism of the computing wheels 
functions at each operation of the solenoid if 
and since it is necessary that starting and stop 
ping of time computation occur alternately, each 
at every second operation of the solenoid; the 
cam disc must turn only one-half revolution at 
each operation of the Solenoid and this governs 
the amount of lost motion between the discs 86 
and 87 and the number of pins 93 on the disc 
87. For the timing of computation starting and 
stopping, as described, the amount of lost mo 
tion between the discs 86 and 87 need be only 
sufficient to ensure that only one of the pins 93 
will pass the pawl 94 at each operation of the 
Solenoid so that lowering of the rake is accom 
plished by a half revolution of the cam and rais 
ing of the rake by the next half revolution of 
the cam, and thus occur only on every second 
operation of the Solenoid 7. 

In other uses of the device, it may be neces 
sary to provide for starting and stopping the 
computing wheels less often than at every sec 
ond operation of the solenoid Ti, for example, at 
every third or every fourth operation of the sole 
noid. This may be done by increasing the num 
ber of pins 93 to three, four or more and by cor 
respondingly increasing the length of the notch 
89 in the disc 86 so that the cam is rotated only 
one-third Or one-fourth or smaller fraction of a 
revolution at each solenoid operation. By fur 
ther increasing the number of pins 93 and the 
length of the notch 89, the rake lowering and the 
Starting of the computing wheels can be ar 
ranged to occur only once in any desired number 

If the can 88 is to be 
rotated less than one-quarter revolution at a 
time, it is desirable to increase the diameters of 
the discs 86 and 87, in proportion to the diame 
ter of the cam, beyond that shown. 
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The invention is not limited to the form of 
driving connection between the Solenoid and the 
shaft 28, which has been shown and described, as 
others may be used. One advantage of the form 
shown is that when it is necessary to remove the 
computing device from the main frame, all that 
is necessary is to withdraw the pin 24 and lift 
away the computing device. No connections be 
tween the computing device and the Solenoid 
have to be taken down, as the gears 64 and 65 
merely disengage. On assembling the computing 
device to the frame, after they are connected by 
the pin 24, it is a simple matter to mesh the gears 
-64 and 65. 
To enable the time computing apparatus pre 

viously described to make Successive records of a 
single time computation or successive records of 
different time computations without resetting 
after each recording, and to render the comput 
ing device operative and inoperative during pre- 2 
determined periods of time, irrespective of Com 
putation recordings, as is necessary for recording 
computed time in respect of a number of men, 
supervisory means is provided. This means op 
erates through controlling the raising and low 
ering of the computing rake 47 and may extend 
to controlling the operation of the Solenoid 7. 
Suitable forms of apparatus are illustrated in 
Figs. 14, 15. and 16, but it will be understood"the 
invention is not limited to the specific details 
thereof or to the association of the specific. mech 
anisms of these figures with that of previous 
figures, as other forms of supervisory means may 
be used. 

Referring to Figs. 14 to 16, 4 designates a 
twelve-hour wheel, that is, a wheel making ex 
actly one revolution, every twelve-hours. This 
wheel may be a part of the clock train ff2, Such 
as the wheel driving the hour hand of the clock, 
or may be independent of the clock train and 
driven by any suitable means. A can f3 is 
driven by the wheel fit, either directly or 
through intermediate means at the rate of one 
revolution every twelve hours, or every twenty 
four hours, as may be desired. The face of the 
cam 5.is formed with notches or drops 6 of 
length and positioning according to the time pe 
riods at Which it is, desired to have the comput 
ing. mechanism rendered inoperative. Each of the 
drops is... abrupt at its leading, end, being prefer 
ably.radial of the cam, or even slightly undercut. 
AS shown, the wheel fs is a twelve-hour wheel 
and is formed with two drops ..f6 positioned to 
render the computing mechanism inoperative at, 
say, tWelve o'clock and five o'clock, and hold it 
inoperative for, say, thirty to sixty. minutes after 
each of these times. The can lever 97 is provid 
ed with a tail .T. carrying a pin? 8 extending 
laterally therefrom. A lever, if 9 is pivoted inter 
mediate its ends on a bracket. 20 carried by the 
frame plate 25. One arm of the lever, if 9 over 
lies the pin 3 and the other arm has pivoted to 
it a link 2; which carries a pin f22 riding on 
the face of the can 5. The free end of the link 
f2 is Supported in any suitable way, for exam 
ple on the can shaft. A tension spring 23 is 
connected between the lever i 9 and the frame 
plate 25 to urge the pin 22 against the cam. 
This spring 23 is superior to the spring 02 
Which urges the lever 9 against the cam 88, 
So that when the pin 22 enters a drop of the 
can 5, the spring 23 will overcome the spring 
02 and lift the lever away from the cam 88, and 

also lift the rake if away from the computing. 
wheels. The pin f22 is preferably cut diametri 

12 
cally so; as to provide a sharp edge and a flat sur 
face facing the abrupt side of the can drop, as 

5 

shown, thus to enable the pinto fully enter the 
cam drop at a given instant, and not gradually. 

In Fig.15 there is shown an alternative mecha 
nism designed for electrical operation. In this 
mechanism, the cam ff 5 is replaced by a disc 24 
carrying electical contacts 25 of any desired 
length in the circumferential direction of the disc, 
which contacts may be adjustable on the disc. 
The disc is electrically insulated from the rest 
of the mechanism and is fed with current through 
a slipring and brush. 26. A flexible contact arm 
f27 is positioned to be engaged by the contacts 
f 25. The disc with its contacts and the contact 
arm are connected in series in the circuit of an 
electro-magnet 28, the armature of which, de 
signated 29, is carried by the tail? ft of the lever 
'97. The disc 24, contacts, 25 and contact arrin 
27 constitute a very simple form of 'program 

device' to open and close a single, circuit at 

2 5 

30 

times predetermined by the locations of the con 
tacts f 25 and to hold it closed for periods de 
termined by the duration of engagement of the 
contacts with the arm 27. The mechanisms 
of Figs. 14, and 15 do not. Supervise the operation 
of the resetting solenoid. This supervision, may 
be effected by any other suitable means, such as 
a pair of contacts in the powering circuit of the 
Solenoid arranged to be operated by the clock 
train 2, or manually, or by a master clock. In 
Fig. 16 there is shown a diagram of circuits by 

3. 5 

which operations of the magnet 28 and of the 
Solenoid T are controlled by a Single program 
device f33 of any suitable or conventional con 
struction in which the contacts, are formed, and 
'arranged to close the circuits of the magnet.and 
of the solenoid.independently df one another at 
desired instants, hold them closed for predeter 

40 

75 

mined periods of time and then open them. 
In the operation of either of the mechanisms 

shown in Figs., 14 and 15, the powering circuit 
of the printing solenoid 37 is separated from the 
powering circuit of the resetting Solenoid T, so 
that record printing and the resetting of the 
computing mechanism will be entirely independ 
ent of one another. 

For computing and recording an ordinary, day's 
work for a number of men, the operation is as 
follows: At, Sone time prior to 8:00 A.M., the 
computing wheels, have been set, at 'zero' and the 
computing rake lifted so that if men insert their 
time cards before 8:00 A.M., the printed rec 
ord, if time wheels are associated with the.com 
puting wheels, is actual time and '0:0' com 
puted time. At exactly eight o'clock, the pow 
ering circuit of the solenoid T is closed, either 
manually or by a Supervisory program device, 
and the solenoid operates the mechanism as al 
ready described to lower, the rake 47 into opera 
tive position, so that records thereafter printed 
will show the actual time of printing and the 
computed-time since eight o'clock. Since, in this 
application of the invention, the circuit, of the 
printing solenoid .37 is separate from that of the 
resetting solenoid, as already stated, the print 
ing operations do not affect the solenoid 7.1, and 
do not cause resetting of the computing wheels 
or lifting or release of the rake 47. Thus, any 
number of men may "punch in' during the pe 
riod fron shortly before eight o'clock until, with 
the Wheels illustrated which compute by tenths 
of an hour, six minutes after eight o'clock, and all 
will receive the same computed time record, 
namely '0:0.' the printed instant time record 
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will show the number of minutes before or after 
eight o'clock. Any man punching in at six min 
utes after eight o'clock and up to twelve minutes 
after eight o'clock will get a record of, say, "8:08 
A. M. 0:1.' The computing mechanism remains 
in operation until twelve o'clock noon. If men 
punch out before noon, the printed record shows 
the fact, the exact time of the "punch out' and 
the computed time since eight o'clock. From 
eight o'clock until noon, the cam 5 holds up 
the pin 22 against the urge of the spring 23 
and thereby so positions the link 2 and the 
lever 9 as to leave the pin 8 free, whereby the 
lever 97 will be held down by its spring 02 to 
release the rake for operation. At exactly noon, 
the cam 5 has rotated to position one of its 
drops f6 in register with the pin. 22. The pin 
is drawn into the cam drop by the spring 23 and 
the link 2 and lever 9 are moved to depress 
the pin 8 and move the lever 97 to cause lifting 
of the rake 47 out of operative position so that 
the computing wheels cease to rotate and re 
main at the computed time of "4:0' hours. The 
records made by men “punching out' late is, 
therefore, "4:0.' At about half past twelve 
o'clock, When all men have punched out, the com 
puting wheels are reset to “Zero' by operation of 
the solenoid Tt under manual or program device 
Supervision, but the rake remains lifted out of op 
erative relation with the computing wheels. At 
One o'clock, the solenoid T is operated, under con 
trol as before, to lower the rake 47 for operation 
of the computing wheels. Thus, men “punch 
ing in' Shortly before one o'clock make a record 
of "0:0' hours and men “punching in' later than 
six minutes after one o'clock make a record show 
ing the computed time lost. Between noon and 
about half past twelve o'clock, rotation of the 
cam f5 will have moved the drop 6 out of reg 
ister With the pin 22, thereby moving the same 
outwardly to shift the connected mechanism and 
release the lever 97. In the afternoon hours, the 
operation is merely a repetition of that described 
for the morning hours. At five o'clock, the cam 

5 releases the mechanism to lift the rake 47 
and stop the computing wheels. At, say, half 
past five o'clock, the solenoid 7 is operated un 
der Supervision as before to cause resetting of 
the computing wheels to 'zero' and to position 
the can 88 to hold the rake up, the rake being : 
at, or shortly after, this time freed from the urge 
of the spring 23, by the rotation of the cam 5. 
The mechanism is now set for operation at eight 
o'clock the next morning. 
In the arrangement shown in Fig. 15, the con 

tact disc 24 functions as the can 5 and the 
magnet 28 as the spring 23. The lengths of the 
contacts 25 determine the time periods during 
which the magnet holds the rake up and are 
equivalent to the lengths of the cam drops 6. 
It will be obvious that the magnet 28 may be 
under control of the same program device 30 
as Supervises the solenoid it, in which case the 
cam 5 with its attendant mechanism and the 
contact disc 24 will both be omitted. 

If provision is to be made for computing hours 
of night work, the cam 5 is formed with the 
necessary additional drops or the disc 24 is pro 
vided with the necessary additional contacts. 
The program device may be remote from the 

computing and recording mechanism and may 
supervise the operation of a number of such de 
vices, or it may be closely associated with the 
computing mechanism, being in part the disc 24, 

... which may then carry a second row of contacts: 
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to control the powering of the solenoid 7, so 
that the Solenoid will be controlled primarily by 
the clock motion 2 and its operation perfectly 
synchronized with the operation of the magnet. 
It will be obvious that, with a completely electri 
cal supervision, the magnet 28 may be mounted 
directly on the rake frame 29 in position to act 
directly on the rake 47 to lift the same without 
intervention of the lever 97. 
While, in the foregoing description, the ele 

ments 37 and 7 have been shown and described 
as "solenoids,' for the reason these are a very 
satisfactory type of prime mover for their pur 
pose, it will be understood that other types of 
prime movers may be provided and are to be 
regarded as mere mechanical equivalents of the 
solenoids for the purposes of this invention. For 
example, the solenoid 37 may be replaced by a 
conventional trip. spring and cocking lever ar 
rangement for manual operation and the sole 
noid 7 by a rotary electric motor or by a spring 
motor, either of which may be controlled by in 
section of a time card or by supervisory means 
as already described, or even manually. Also, 
the Solenoids may be replaced by pneumatically 
powered plungers under control substantially as 
already described. 

It will be seen from all the foregoing that my 
invention provides means for computing and re 
cording elapsed time under a considerable va 
riety of conditions to meet the requirements of 
industry; for suspending the operation of the 
computing means while holding the computation 
during predetermined periods of time; for start 
ing and stopping computation at predetermined 
times and for automatically resetting the com 
puting means, either after each recording or at 
predetermined times. 

Having thus described my invention, I claim: 
1. In a time computing recorder comprising, 

time computing and recording elements; a con 
tinuously operating actuating means for said 
computing elements and driving connection be 
tween said actuating means and said elements, 
including pawl means to move said computing 
elements; means to move the computing elements 
for resetting the same and means operative at 
predetermined times to move said pawl means out 
of operative relation to the computing elements 
and after a predetermined number of opera 
tions of said resetting means into operative rela 
tion therewith. 

2. In a time computing and recording appara 
tus comprising, time computing and recording 
elements; a continuously operating actuating 
means for said elements and driving means be 
tween said actuating means and said elements; 
means to position said driving means selectively 
in operative and in inoperative positions rela 
tively to said elements; and means controlling 
said positioning means, including means to urge 
the positioning means to release the driving 
means for operative engagement with the ele 
ments; and a cam having a lift to hold said con 
trolling means against said urge and in suchwise 
that the positioning means holds the element 
driving means in inoperative position, the last 
said means including a shaft on which the cam 
is rotatable; ratchet driving connection between 
said shaft and said cam; a prime mover opera 
tively connected to the shaft to rotate the same 
alternately in reverse and in positive directions; 
and means to control said prime mover for opera 
tion at predetermined times. 

3. In a time computing recorder comprising, a 
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rotatably mounted shaft; time computing, and 
recording elements rotatably mounted on said 
shaft and driving means to rotate said elements 
On Said shaft for time computing; resetting discs 
irrevolubly mounted on the shaft. adjacent the 
elements; ratchet means for each said element 
to rotate the same in positive direction for re 
'setting, comprising a pin on one of said-element 
and its associated disc and a spring pawl on the 
other of said element and associated disc; and 
means to rotate said shaft in reverse direction to 
'position Said discS for element resetting, and Sub 
-Sequently in positive direction for element reset 
ting. 

4. In a time computing recorder comprising, a 
rotatably mounted shaft; time computing and re 
cording elements rotatably mounted on said shaft, 
and pivotally mounted pawl means engageable 
with said elements to rotate same for time com 
puting; means to position said pawl means selec 
tively in operative and in inoperative relations to 
said elments, including a pawl position control 
ling lever; a can rotatable on said shaft con 
trolling the position of said lever; a cam driving 
disc rotatable on said shaft; ratchet-driving con- ; 
nection between said disc and said cam lost mo 
tion driving connection between said shaft, and 
Said disc; and means to rotate said shaft in posi 
tive and reverse directions. 

5. In a time computing recorder comprising, a 
rotatably mounted shaft; time computing and 
recording elements rotatably mounted on said 
shaft; element driving means including a frame 
oscillatably mounted on the shaft and pawl 
means pivotally mounted in said frame; an arm : 
Connected to Said pawl means to control opera 
tive engagement thereof with said elements; a 
lever engaged by said arm; said lever being 
formed in suchwise that the arm may reciprocate 
thereon during-oscillation of the frame with out 
altering the relative positions of the arm and 
frame; a cam controlling the position of said 
lever; and means to partially rotate said cam 
whereby the lever and arm are shifted to 
move the pawl means out of operative relation to 
said elements and to further partially rotate said 
can whereby the lever and arm are shifted to 
move the pawl means into operative relation to 
said-elements. 

6. In a time computing recorder comprising, 
time computing elements; means to actuate said 
elements for time computing and means to print 
a record of time computation registered by said 
elements, including a prime mover; means to 
nove Said elements between computing periods : 
for resetting thereof, including a prime mover, 
and means to render said elements inoperative 
at one resetting thereof and to hold them in 
operative during at least one further resetting 
and to render them operative upon a predeter 
mined number of resettings. 

7. In combination with structure.according to 
claim 6, means responsive to movement of a rec 
ord receiving member into record receiving posi 
tion between the elements and the printing 
means to initiate action of both said prime 
movers. 

8. Structure, according to claim 6 in which the 
prime movers, are solenoids and in which control 
ling-means therefor includes a circuit-breaker for 
Said first Solenoid operating instantly on solenoid 

- Operation and a holding circuit for said second 
solenoid to prolong the powering thereof during 
a major portion of the stroke therof. 
-9. In a time computing recorder comprising, 
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time computing elements and means to actuate 
said elements for time computing; means in 
dependent of Said actuating means to move said 
elements for resetting including, a prime mover 
having a reciprocatable part; means. Controlling 
the powering of Said prime mover including a 
pivoted member extending along, a portion of the 
path of travel of Said reciprocatable part and in 
clined to and crossing said path and adapted to 
be engaged by Said part during. movement there 
of in One direction and moved thereby to main 
tain powering of Said prime mover during said en 
gagement, Said pivoted member being adapted to 
position itself out of the path of movement of 
the reciprocatable part during movement op 
posite the first. 

10. In a time computing recorder comprising, 
time computing elements and means to actuate 
Said elements for time computing; means to ac 
tuate said elements for resetting including a 
Solenoid; a primary powering circuit...therefor in 
cluding normally open contacts held closed by the 
Solenoid plunger while at rest; a holding circuit 
for Said Solenoid including normally open con 
tacts adapted to be closed at the commencement 
of powered plunger movement and held closed 
during a portion of such movement and there 
after to remain open to permit return of the 
plunger. 

11. In a tine computing recorder comprising, 
time computing elements and means actuating 
Said elements for time computing; means to 
move said elements independently of the actuat 
iing. means for resetting the same comprising, a 
Solenoid; driving connection between said sole 
noid and Said elements; a spring opposing the 
Operation of the Solenoid to cushion the driv 
ing connection against shock and to return the 
driving connection to original position; and a 
recoil damping means to cushion said driving 
Connection against shock due to recoil action 
of Said spring. 

12. In a time computing recorder comprising, 
a rotatably mounted shaft; time computing ele 
mentS. rotatably mounted on said shaft and ac 
tuating means for said computing elements os 
Cillatably mounted on said shaft, including pawl 
means normally operatively engaging said ele 
ments; means to rotate said shaft in operating 
Cycles each comprising approximately one revo 
lution each in reverse and positive directions; 
resetting discs irrevolubly mounted on said 
shaft; ratchet driving connection between said 
discs and Said elements for moving said elements 
in Computing direction independently of the ac 
tuating means thereof, thereby to reset the ele 
ments; and means to control operative engage 
ment of Said pawl means and said elements, 
thereby to determine the duration of and inter 
vals between time computing operations com 
prising, a can rotatably mounted on said shaft; 
lever mechanism controlled by said can to move 
Said pawl means into and out of operative rela 
tion to Said elements; and ratchet driving con 
nection between said shaft and said cam adapted 
to move the cam in integrating manner, whereby 
the cam is rotated one complete revolution dur 
ing, at the least, every two operative cycles of 
Said shaft. 

13. In combination with structure according 
to claim 12, powered timing means engaging said 
lever mechanism to hold the same and the con 
nected pawl means in inoperative position inde 
pendently of release by said cam for operation. 

i4. Structure according to claim 2 in which 
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the driving connection between the shaft and 
the cam comprises a disc fixed to said shaft; a 
disc rotatable on said shaft; lost motion driv 
ing connection between said discs; a pawl car 
ried by one of said disc and said can; and a 
plurality of teeth carried by the other of Said 
disc and said cana, engageable successively by 
Said pawl. 

5. In a time computing recorder, including 
a shaft; revolubly mounted time computing 
wheels; means for driving said wheels for time 
computing comprising, a frame oscillatably 
mounted on said shaft and pawl means pivot 
ally mounted on said frame and engageable with 
said wheels to drive the same in integrating 
manner; means to control engagement of Said 
pawl means with the wheels for control of the 
duration of and the intervals between tine con 
puting operations comprising, a can on Said 
shaft; a lever riding on said can; a level Con 
nected to said pawl means and riding on Said 
first lever, said second lever moving in an ar 
cuate path by reason of the oscillation of the 
frame; said first lever being curved in the part 
thereof engaged by said second lever to conform 
approximately to the arcuate path of the Second 
lever, whereby positioning of the pawl means by 
said cam is unaffected by oscillation of the 
frame; and means to rotate Said can through 
a fraction only of a revolution at each operation 
thereof. 

16. In a time computing recorder, a rotatably 
mounted shaft; time computing and recording 
elements rotatably mounted on said shaft for 
time computing; resetting discs irrevolubly 
mounted on said shaft; ratchet driving connec 
tion between said discs and said elements; means 
to rotate said shaft in reverse and in positive 
directions, relatively to the movement, of said 
elements in computing, to respectively position 
said discs for element resetting and to Subse 
quently reset the elements. 

17. Structure according to claim 16 in which 
the shaft rotation is limited to leSS than One 
1'evolution, whereby the ratchet driving connec 
tion of elements which have not noved does not 
operatively engage said elements and the ele 
ments remain stationary during resetting of ele 
ments which have moved. 

18. In combination with structure according 
to claim 16, means to render said elements in 
operative upon one reverse and positive rotation 
of said shaft and to maintain the elementS in 
operative during at least one succeeding reverse 
and positive rotation of Said shaft, comprising a 
cam and a driving disc rotatable on said shaft; 
a pawl on One of Said cam and disc; a plurality 
of teeth on the other of Said can and disc for 
engagement by said pawl; and a lost notion 
driving connection between said shaft and said 
disc adapted to move the disc through the an 
gular distance between adjacent teeth thereof 
upon each reverse and positive rotation of said 
Shaft. 

19. In a time computing recorder, a main 
frame; a sub-frame; time computing elements 
mounted in said Sub-frame; means for controlling 
the periods of operation of said elements and for 
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resetting the elements, mounted partly on Said 
main frame and partly on said sub-frame and 
including a pair of interengaging members, one 
on the main frame and the other on the sub 
frame, disengageable on Separation of the main 
and Sub-frames without altering the adjustment 
of either part of said means. 

20. A time recording device comprising a shaft; 
a plurality of printing wheels rotatably mounted 
on said shaft; a continuously oscillating rake 
having pawls to operatively engage said printing 
Wheels; means to move the pawls associated with 
certain of said wheels out of operative relation 
with the wheels and to hold them out of opera 
tion. With the Wheels while the rake continues to 
oscillate, whereby said certain wheels remain 
stationary and hold a record registered thereby 
while the other wheels continue to be operated; 
means to print a record from all said wheels; and 
means associated with said printing means for 
releasing the pawls of Said certain wheels for 
operative engagement with the wheels after a 
predetermined number of operations of the print 
ing means. 

21. A time recording device comprising a shaft; 
a plurality of printing wheels rotatably mounted 
on said shaft; a continuously oscillating rake 
having pawls to operatively engage said printing 
wheels; means to move the pawls associated with 
certain of Said wheels out of operative relation 
with the wheels and to hold them out of operative 
relation with the wheels while the rake continues 
to Oscillate, whereby said certain wheels remain 
stationary and hold a record registered thereby 
while the other wheels continue to be operated; 
means to print a record from all said wheels; and 
means aSSociated with Said printing means for 
moving Said certain wheels after a predetermined 
number of operations of the printing means to 
positions of readiness for operation by said pawls 
to make a fresh record. 
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