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1. Claim. 
This invention relates to measuring devices 

and more particularly to registers for measuring 
the elapsed time of telephone conversations. 
In telephone systems it is at present customary 

to charge for long distance or toll calls on a 
time basis and for local calls on a message or 
flat rate basis. In the case of local calls of the 
meSSage rate type, it is Sometimes necessary to 
charge for what is generally known as over 
time. In other words, a certain charge is made 
for each completed call lasting a predetermined 
period of time or less, for example, five minutes, 
and an over-time charge is made for each addi 
tional predetermined period of time during which 
a cali lasts. In the case of a coin box call the 
subscriber is notified at the expiration of the 
first and of each additional period that if he 
desires to continue the call, he must deposit 
another coin. This over-time charge may be 
computed either on a message basis, i. e., a 
charge is made as if it were another call, or on 
an elapsed time basis. 3, 

It has heretofore been suggested in connection 
with systems for timing Such calls that an in 
dividual elapsed time register be provided for 
each cord circuit of the telephone SWitchboard 
for mea,Suring the elapsed time of each connec 
tion completed by the use of the corresponding 
cord circuit, a plurality of said registers being 
associated with a common continuously rotating 
driving shaft, and each individual register being 
provided with means for starting, stopping, and 
restoring it to normal, as desired. 
One object of this invention is to provide an 

accurate and inexpensive register for use in con 
nection with such systems. Another object is 
to provide such a register with escapement means 
incorporated thereWith. Other objects and fea 
tures of the invention will be apparent from the 40 

45 

detailed description hereinafter set forth. 
Figure 1 of the drawings is a side view of the 

register with the side of the case removed; Fig. 
2 is a perspective view of the register with the 
side and top of the case removed; Fig. 3 is a 
top view of the register with the top of the case 
removed; Fig. 4 is a cross-section of all except 
one of the rotating parts of the register; Fig. 5 
is a perspective view of the driving gear; Fig. 6 
is a perspective view, from one Side, of the dial 
view assembly; Fig. 7 is a perspective view, from 
the other side, of the dial view aSSembly; and 
Fig. 8 illustrates a telephone switchboard posi 
tion showing the manner in which the register 
may be associated with the equipment of a 5 5 

60 

telephone system. 
As shown in Figs. 1-7, the apparatus consists. 

in general of a case , a driving shaft 2, a driv 
ing gear 3, a dial wheel assembly 4, a clutch 
means 5, a clutch control means 6, a control or 
released spring , and a reset Spring 8. Driving 

(C. 4-112) 

shaft 2 is adapted to be rotated continuously at 
a constant speed, for example, by means of a 
Synchronous motor. Driving gear 3 is fastened 
to Cne end of hub. 9 which, in turn, is mounted 
on shaft 2, and is adapted to rotate therewith. 
Gear 3 is of the crown gear type-that is, the 
teeth protrude from the inner face thereof as shown in Figs. 3 and 5. 

Dial Wheel assembly 4 consists of gear f0, 
Which is also of the crown gear type, dial wheel 
member , eScapement teeth 2 and f3 and 
eScapement tension spring 4. The dial wheel 
assembly is mounted within case f in such po 
Sition that the periphery of dial wheel member 
f is visible through window 5 in case . Gear 
f is slidably mounted on hub 9 of driving gear 
3. Dial Wheel member is loosely mounted on 
gear 0. The periphery of the dial wheel mem 
ber is divided into a plurality of sections, each. 
Section representing a predetermined timing 
period. All the timing periods may be of equal 
length, for example, five minutes, or the first 
period may be longer than the subsequent pe 
riods, that is, the first period may be five min 
utes and each Subsequent period one minute, for 
example. The number of sections is dependent 
upon the desired length of each timing period 
and upon the number of timing periods desired 
to be measured by One revolution of the dial 
Wheel assembly. One end of escapement ten 
sion spring 4 is connected to bar 6 of gear 0, 
which bar member protrudes through a slot 7 
of dial. Wheel member f. The other end of 
spring f4 is connected to bar member 8 of dial 
Wheel member . Escapement teeth 3 pro 
trude from the face of gear 0 at points ad 
jacent the regular gear teeth. The forward 
edge of each tooth slopes toward the face of the 
gear and the rear edge of each tooth is Straight 
or horizontal. One such tooth is provided for 
each section into Which the periphery of the dial 
wheel member is divided. Escapement teeth 2 
protrude from the edge of dial wheel member 
at points adjacent but slightly to the rear of 
the points at which teeth 3 protrude from 
the face of gear O. The forward edge of each 
of teeth 2 is straight or horizontal and the rear 
edge slopes toward the edge of the dial wheel 
member. One end of escapement Spring f 9 is 
fastened to the side of the case. The other end 
of spring 9 is bent in Wardly, said bent part be 
ing adapted normally to fit in between teeth 2 
and 3 when the dial Wheel assembly is moved 
into engagement with driving gear 3. 
Clutch means 5 consists of a shifting fork 20, 

which is pivoted at 2 to the bottom of the case, 
and a peculiarly shaped spring 22. The shift 
ing fork is in such position within the case that 
its prongs fit in a groove in hub 23 of gear f0. 
Spring 22 is shaped more or less like a horse 
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shoe. One end of Said spring is fastened to 
shifting fork 20 and the other end rests against 
the opposite side of the case. The position of 
this Spring, with respect to the other parts of 
the register, is shown in Figs. 1, 2 and 3. Near 
its curved part this spring is bent inwardly to 
form flange 24. 

Clutch control means 6 is T-shaped with one 
end of the top member being bent upward, as 
shown at 25 in Fig. 1. The vertical member ex 
tends doWinWardly through a slot in case and is 
pivoted to the sides of the case at 26. The lower 
part 27 of the vertical member is cylindrically 
shaped and is positioned Within the curved part 
of clutch spring 22, as shown in Fig. 1. 

Control or release spring 7 is positioned be 
neath the dial wheel assembly and the clutch 
Control means, One end thereof being fastened 
to the bottom of the case. At one point on said 
Spring a part thereof is bent upward to form 
flange 28. At another point thereon a part 
thereof is bent upward to form flange 29. The 
free end of said spring is bent upward to form 
a third flange 30. Flange 30 serves as a holding 
means for clutch control means 6, flange 29 
serves as a stop for the dial wheel assembly 
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When it is being reset and flange 28 when pressed 
doWn by tripping member 3f, which is fastened 
to the periphery of the dial wheel member, 
causes the release of the clutch control means 6. 
The reset means consists of coil spring 8 

Wound around hub 32 of dial wheel member f. 
The inner end of Said spring is fastened to a bar 
33 of hub 23 of gear f0, which bar protrudes 
through a slot. 34 in hub 32. The outer end 
of said spring is fastened to the side of the case 
as ShOWn in Fig. 3. 
As stated above, shaft 2 and gear 3 rotate 

continuously at a constant speed. When the 
register is in its inoperative condition, end 25 
of clutch control means 6 is pressed down and 
cylindrically shaped arm 27 thereof is positioned 
in front of flange 30 and rests lightly against 
Spring 22. As a result, dial wheel assembly 
remains in its disengaged position with respect 
to rotating gear 3, as shown in Fig. 3. When end 
35 of clutch control means 6 is pressed down, 
arm 27 thereof moves to a position at the rear 
of flange 30 as shown in Fig. 1, and is held in 
such position by flange 30. Arm 27 when in this 
pOSition exerts pressure on the curved part, par 
ticularly On flange 24 of clutch spring 22. Pres 
Sure exerted on this part of spring 22 causes 
its ends to move toward each other. This move 
ment of the end which is fastened to shifting 
fork 2) causes the entire dial wheel assembly to 
slide along hub 9 to a position such that escape 
ment Spring 9 fits in between one of escape 
ment teeth 2 and one of escapement teeth 3 
and Such that the regular teeth of gear ) mesh 
With the regular teeth of gear 3. Since the for 
Ward edges of escapement teeth 2 are straight 
or horizontal, escapement spring 9 prevents the 
rotation of dial wheel member f. However, since 
the forward edges of escapement teeth 3 slope 
toward the face of gear 0 and since dial wheel 
member is loosely mounted on gear 0, es 
capement Spring 9 does not interfere with the 
rotation of gear 0, and hence, gear O begins 
to rotate with gear 3 at a constant predeter 
mined Speed. Since one end of escapement ten 
Sion Spring is connected to gear O and the 
other end to dial wheel member ? , the rotation 
of gear 0 distorts spring 4. The rotation of 
gear to causes escapement spring 9 to be lifted 

2,078,988 
by the sloping edge of the next succeeding one 
of teeth 3 gradually out of engagement with 
the straight or horizontal edge of tooth f2. This 
disengagement occurs when the straight edge of 
the next succeeding one of teeth 3 is substan 
tially in alignment with the straight edge of 
tooth 2. As Soon as this disengagement occurs, 
tension spring 4 becomes effective to cause dial 
wheel member to rotate very rapidly in the 
same direction as gear 0 and quickly overtake 
said gear. As dial wheel member rotates, es 
capement spring 9 slides down the sloping edge 
of tooth f2, so to speak, until it reaches a posi 
tion such that the straight edge of the next suc 
ceeding one of teeth 2 encounters said spring. 
The engagement of said next succeeding one of 
teeth 2 with escapement spring 9 again pre 
vents the rotation of dial wheel member . The 
further rotation of gear 0 again causes escape 
ment spring 9 to be lifted by the sloping edge 
of the next succeeding one of teeth f3 gradually 
Out of engagement with the straight edge of 
tooth 2, and the cycle of operations described 
above is repeated until dial wheel member ff 
has rotated substantially one revolution. The 
position of escapement spring 9 and the posi 
tions of teeth 2 and 3 are such that only one 
numbered section on the periphery of the dial 
wheel member is visible through window 5 
at any one time. The speed at which gear 0 
rotates is such that each successive number on 
the periphery of the dial wheel member remains 
Visible through Window 5 a predetermined pe 
riod of time, for example, five minutes. At the 
end of each period of time the number then visi 
ble quickly disappears and almost simultaneously 
With such disappearance the next higher num 
ber appears. When dial wheel member ro 
tates Substantially one revolution, tripping mem 
ber 3 comes in contact with and presses down 
flange 28 of control Spring 7. This causes flange 
30 of Spring 7 to be pressed down to a position 
below arm 27 of clutch control means 6. Clutch 
Spring 22, being distorted, quickly moves arm 27 
to its normal unoperated position in front of 
flange 30, which, of course, causes arm 25 to move 
downward and arm 35 to move upward. Simul 
taneously with the release of clutch control 
means 6, the ends of spring 22 spread out, or 
move apart. This movement of the end to which 
shifting fork 20 is fastened moves said shifting 
fork to the right, which in turn slides the entire 
dial Wheel assembly to the right along hub 9. 
This disengages gear 0 from gear 3 and teeth 
2 and 3 from escapement spring 9. Reset 

coil Spring 8, which was wound up by the rota 
tion of gear and dial wheel member 1, now 
becomes effective to cause the entire dial wheel 
assembly to rotate in the opposite direction until 
tripping cam 3 comes in contact with flange 
29 and stops the reverse rotation of the dial 
wheel assembly, at which time the dial wheel 
assembly is in its normal zero position. The 
apparatus is now in its inoperative condition. 
It can be seen from the above description that 
at the end of a predetermined number of timing 
periods the apparatus automatically releases the 
clutch control means and the clutch means and 
automatically restores itself to its normal inop 
erative condition. However, it may be restored 
to its normal inoperative condition at any time 
by pressing down end 25 of clutch control means 
6. If end 25 of clutch means 6 is pressed down 
during any timing period, arm 27 is pressed 
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against flange 30 with sufficient force to cause 
flange 30 to move down and permit arm 27 to 
paSS OVer said flange and move to its normal 
position in front of said flange. As a result, 
the clutch means is released, gear () is disen 
gage from gear 3, and the dial wheel assembly 
is restored to its normal zeiro position as before. 
As stated above, Fig. 8 illustrates the manner 

in which the registers may be used in connec 
tion with the equipment of a telephone System 
for measuring the elapsed time of message rate 
calls. In said figure, 36 indicates the primary 
line jacks, 37 the multiple answering jacks, 38 
the out-going trunk jacks or the Subscribers' 
multiple jacks, depending upon the particular 
type of switchboard, 39 the plugs of the cord 
circuits, 40 the cord Supervisory lamps, At the 
message register keys, and 42 the ringing and 
listening keys. The registers indicated at 43 
are mounted side by side on the top of the key 
shelf, each register being in alignment with the 
plugs of the cord circuit with which it is to be 
used. It will be noted by reference to FigS. 2 
and 3 that the driving shaft 2 of each register 
has a male and female end. When the registers 
are mounted side by side on the key shelf, the 
male end of shaft 2 of each register is fitted in 
the female end of the shaft of the adjacent 
register. As a result, the several shafts of the 
registers form a common driving shaft which 
is divided into a plurality of sections with male 
and female ends, one section for each register. 
By reason of this arrangement, any number of 
registers may be used for each position of the 
switchboard and any register may be replaced or 
taken out at any time. The male or female end, 
as the case may be, on one of the terminal reg 
isters is fitted in the female or male end, as 
the case may be, of the driving shaft of a con 
tinuously operated constant speed motor 44, for 
example, which shaft is connected to the motor 
through suitable gearing apparatus. Motor 44 
may be, for example, of the type disclosed in 
Patents Nos. 1283,432, 1,283,433 and 1,283,435 
issued to Henry E. Warren on October 29, 1918. 
Hence, shaft 2 and gear 3 of each register ro 
tate continuously at a constant Speed. 
Let it be assumed, for convenience, that the 

register assembly described above is used for 
measuring over-time on local calls. When the 
operator receives a signal from a calling Sub 
scriber, she selects an idle one of cord circuits 
39, inserts the answering plug into the proper 
one of line jacks 36 and ascertains the number 
of the subscriber desired. She then inserts the 
calling plug in the proper one of the Subscribers' 
multiple jacks 38, or, in case trunk jacks are 
provided, in one of the trunk jacks 38 which ex 
tends to an operator having access to the called 
subscriber's multiple jack. When the called sub 
scriber answers, the originating operator presses 
down end 35 of clutch control means 6 of the 
register corresponding to the cord circuit used. 
The operation of the clutch control means op 
erates the clutch means, which in turn causes 
the engagement of gear 9 and gear 3 and the 
rotation of gear 0 with gear 3. During the first 
predetermined timing period gear f) continues to 
rotate at a constant speed but, as explained 
above, dial wheel member it remains stationary. 
As a result, section numbered remains visible 
through window 5. At the end of the first tim 
ing period the escapement means operates in 
the manner described above and section num 

3 
bered suddenly disappears and section num 
bered 2 immediately becomes visible through 
window 5. In the case of a message rate call, 
the operator enters the details of the call on an 
over-time ticket preparatory to entering the 
number of over-time periods. At the expiration 
of the second timing period and of each suc 
ceeding period the section then visible Suddenly 
disappears and the Succeeding Section imme 
diately becomes visible. If the call should last 
for a sufficient length of time for the dial wheel 
assembly to rotate substantially one revolution, 
the clutch control means and the clutch means 
will be automatically released and the dial wheel 
assembly restored to its normal Zero position 
in the manner described above. In such a case 
the operator will immediately re-operate end 35 
of clutch control means 6 and the register will 
again start timing the call. At the termination 
of the call the operator presses down end 25 
of clutch control means 6 and, in the case of a 
message rate call, depresses the proper One of 
message register keys 4 once, takes down the 
connection and enters on the ticket the number 
of over-time periods. The operation of the 
clutch control means releases the clutch means 
and restores the dial wheel assembly to its nor mal zero position. 
Although this invention has been described 

in connection with a telephone system for meas 
uring over-time on local calls, it is to be under 
stood that it may be used in connection with 
a telephone system for measuring other types 
of calls and that the apparatus and features 
thereof may be used in connection with other 
systems than a telephone system to time any 
operation, without departing from the spirit and scope of the appended claim. 
What is claimed is: 
In combination, a driving means, a first rota 

table element adapted to be rotated by Said 
driving means, a second rotatable element 
mounted on said first rotatable eelment, tension 
means tending to cauSe Said Second rotatable 
element to rotate With Said first rotatable ele 
ment, a plurality of escapement teeth fastened 
to and protruding from the face of said first 
rotatable element near the periphery thereof, 
the rear edge of Said teeth being straight and 
the forward edge thereof Sloping toward the 
face of said first rotatable element, a plurality 
of escapement teeth fastened to and protruding 
from the Side edge of Said Second rotatable ele 
ment, each of Said last mentioned teeth being 
positioned slightly to the rear of a correspond 
ing one of Said first mentioned teeth, and an 
escapement spring adapted normally to engage 
successively the teeth associated with said sec 
ond rotatable element and prevent the rotation 
of said second rotatable element as said first 
rotatable element rotates through predetermined 
arcs, the first mentioned teeth being adapted, 
at the end of each rotation of said first rotatable 
element through Said predetermined arcs, to 
raise said escapement Spring out of its successive 
engagement With the eScapement teeth asso 
ciated With Said Second rotatable element to 
permit the rotation of Said second rotatable 
element, and said tension means being operative, 
when said eScapement Spring is disengaged, to 
cause said second rotatable element to rotate 
in the direction of and overtake said first rota table element. 

EMIL N. ANDERSON. 
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