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UNITED STATES 
Re. 15,854 

PATENT OFFICE. 
FRANK L. MARTINDALE, OF PHILADELPHIA, PENNSYLVANIA. 

RECORDER. . 
Original No. 1,244,113, dated October 23, 1917, Serial No. 58,959, fled November 1, 1915. Application for 

reissue fled August 27, 1923. Serial No. 859,693. 

To all whom it may concern. 
Be it known that I, FRANKL. MARTIN 

DALE, a citizen of the United States, resid 
ing at Philadelphia, in the county of Phila 

s 
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delphia and State of Pennsylvania, have in 
vented a new and useful Recorder, of which 
the following is a specification. 
The present invention relates to a device 

whereby the summation of a variable quan 
tity may be indicated or recorded, and the principle of its operation, broadly stated, 
resides in adding to the summation at pre 
determined intervals amounts equal to the 
value or rate of the quantity at the partic 
ular time. The invention is particularly ap 
plicable to meters for measuring the flow 

20 

2 

30 

of liquids and other fluids and comprises an 
arm or member arranged to swing or move 
in a given path at predetermined intervals 
and a cam controlled by or associated with 
an element responsive to the varying rate of 
flow, whereby the amount of movement of 
the arm is limited to correspond to the rate 
of flow, together with an indicating, record 
ing or registering device by which the total 
movement of the arm or member is shown. 
The invention further consists in the details 
of construction shown, described and 
claimed. In the drawings, Figure 1 is a part front 
view, part vertical section through an em 
bodiment of my invention whereby the flow 
of liquid may be recorded on a dial. Fig. 2 is a view at right angles to Figure 1. Fig 
ure 3 is a detail of a preferred form of 
ratchet construction between the time con 
trolled lever and the gears that rotate the 
pen arm. Figure 4 is a front view showing 
the invention applied to a steam or gas flow 
meter, the dial, dial plate and pen being 
removed. Figure 5 is a front view of the 
dial, dial plate and pen with which the de 
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vice shown in Figure 4 is provided. Figure 
6 is a front view of an embodiment wherein 
the flow through a steam or gas flow meter 
is registered on a counting mechanism. 
Figure 7 is a fragmentary vertical section 
corresponding to Figure 6. Figure 8 is a 
diagrammatic front elevation showing in 
detail the relation of the clock, ratchet, 
counter and cam shown in Figures 6 and 7. 
Figure 9 is a perspective view of one form 
of counting mechanism which may be used 
Figure 10 is an elevation of a preferred 

mechanism whereby the clockwork is caused 
to actuate an arm upon which the operation 
of the device depends, Figure 11 is a frag 
mentary front elevation of the dial. 

55 

Similar reference characters indicate like 
parts. 

Referring to Figures 1 and 2, the liquid 
that enters the upper chamber 1 of a tank 
2 through a pipe or conduit 3 from any suit 
able source flows over a weir 4 and is dis 
charged into the lower chamber 5, from 
which it passes away through the conduit 
6. A notch or orifice may of course be sub 
stituted for the weir. The upper chamber 
is provided with a float compartment 8 to 
which the liquid finds access through the 
openings 9. A float 10, to the rod 11 of . 
which is attached a flexible connector 12, is 
counterbalanced by a weight 13, and by the 
medium of the drum 14, imparts angular 
movement to the shaft 15 corresponding to 
the variations in depth of the liquid in the 
pp. chamber. , . 
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e shaft 15 is journaled in a frame 18 
carried by the base 19, and has rigid there 
with a cam 20 cut to correspond to the ac 
tual amount of liquid that passes the weir 
or notch 4 at the different depths. It will 
be seen that the cam turns clockwise from 
the initial position (Fig. 1) as the liquid 
rises in the upper chamber. Also journaled 
in the frame 18 at a point above the shaft 
15 is a shaft 22, on which a cam-striking 
arm 23 is loosely mounted, said arm prefer 
ably including a roller 24 by which friction 
upon the cam is lessened. A spring 25, 
anchored at 26, normally holds the arm in 
engagement with a suitable stop 28, the lat 
ter being so located that when the cam is 
in the initial position shown no movement 
can be given the arm 23 in either direction. 

Rigid with the shaft 22 is the ratchet 
wheel or disk 30, and loosely mounted on 
the shaft is the lever rocking arm 31 in 
tegral with the cam-striking arm 23, and 
the arm 31 is adapted to impart counter 
clockwise step-by-step movement to the 
wheel 30 by means of the roller 32 and 
inclined face 33. The arm, of course, turns 
freely about the wheel in the opposite direc 
tion. As is obvious, various other types of 
ratchets may be used. Any counterclock 
wise movement of the shaft 22 is trans 
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gears 34 and 35 to the pen shaft 36 and 
pen 38, the latter of which sweeps across 
a chart 39 (Fig. 11) on an arc ing 
through the center thereof. The chart is 
attached to a dial 40 that is preferably ro 
tated in a counterclockwise direction by a 
time controlled mechanism 41 of any desired 
construction; and the same mechanism ele 
vates at predetermined intervals (say each 
minute) 
31, including the cam-striking arm 23, is 
actuated by the spring link 43, that affords 
the resiliency necessary to compensate for 
the varying throw of the arm 23 against 
the cam-putting it another way, the time 
controlled mechanism at predetermined in 
tervals draws the arm 23 counterclockwise 
(Fig. 1) from the stop 28 until it strikes 
the particular portion of the surface of 
the cam 20 which is then presented toward 
it. 
Any desired mechanism may be employed 

for swinging the lever 42, but that shown 
in Figure 10 is deemed preferable. As indi 
cated therein, the minute hand shaft 50 
of the mechanism 41 has attached thereto a 
cam 51 upon which the lever 42 rests, the 
latter being pivoted at 52. This construc 
tion is both cheap and reliable. 
From the foregoing, it will be seen that 

any suitable movement of the arm 23 (and 
of the pen) is proportional to the rate of 
flow of the liquid at that instant; that the 
successive movements added together are 
proportional to the total flow for the 
period; and that the pen will scribe on the 
chart, when the latter is drawn to the 
proper scale, a spiral-like curve 53 (Fig. 
11) the radial distance of any point of 
which from the origin is expressive of the 
total flow. It will also be apparent that the 
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inclination of the curve at any point in 
respect to the corresponding radius of the 
chart, is a measure of the rate of flow at 
the particular instant. 
The present invention may also be ap 

plied to a steam or flow meter in the 
manner shown in Figures 4 and 5, in which 
60 indicates a well known type of meter 
having a pointer 61 secured to a shaft 62 
and arranged to sweep in clockwise direc 
tion over a dial 63 calibrated in accordance 
with the rate of flow through the meter. 
A cam 20 similar to that previously de 
scribed is rigid with the shaft 62 and limits 
the throw of a bell crank 64 about the pivot 
65. As before, a spring 66 normally holds 
the cam-striking arm of the bell crank in 
initial position, and the latter is swung 
against the cam at intervals by the inter 
mittently actuated arm 68 of a time con 
trolled device 69 through the medium of 
the spring 70 and link 71. 

Loosely mounted on a shaft 72 and pivot 
ally connected to the link 71 is a ratchet 

a lever 42 from which the lever, 
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lever 73 from which motion is communi 
cated by a roller 74 to the ratchet disk 75 
in the manner heretofore described. A 
train of reduction gearing 76-78 trans 
mits this movement in clockwise direction 
to the pen shaft 79 and pen 80 (Fig. 5) 
by which the recording curve is drawn on 
the chart 81, it being understood that the 
latter is rotated by the main shaft 82 of 
the time mechanism. Both meter and re 
cording device may be mounted in a single 
case 83 of suitable form. 
In the embodiment shown in Figures 6, 

7, 8 and 9, the invention is again applied 
to a steam or gas meter 60, a counter being 
used in lieu of the pen and chart. The 
intermittently actuated arm 68 of the clock 
69, in this instance, acting on the spring 70 
Swings the arm 85, shaft 86, cam-striking 
arm 87 and ratchet arm 88 (the two last 
mentioned members preferably being in 
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tegral) in counterclockwise direction against 
the tension of the spring 89, that normally 
holds the arm 87 in engagement with the 
stop 90. This movement is transmitted by 
means of the roller or ball 91 to the ratchet 
disk 92, the latter being secured to the unit 
shaft 93 of the counter 94, of any desired form (Figure. 9), the numerals being read 
able through small holes in the front plate 
95 (Figure 6). A dial 97 is calibrated in 
accordance with the varying movement im 
parted to the pointer 98 at the different 
rates of flow of fluid, and the pointer shaft 
99 bears the cam 100 cut in accordance with 
the said varying movement, whereby the 
angular throw of the arm 87 is made to 
correspond to the rate indication of the 
pointer, or in other words, to the actual 
rate of flow through the meter at all times. 
The summation of the successive movements 
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of the arm 87 is of course directly readable from the counter at any time. 
The words “exhibited' and “exhibiting' 

as used in the claims, are intended to be the 
equivalent respectively of “recorded, regis 
tered or indicated' and “recording, regis tering, or indicating.” 
It is clear that many changes in the con 

struction without departing from the spirit 
of my invention may be made. I do not, 
therefore, wish to be limited otherwise than 
as indicated by the subjoined claims. 

It is of importance in connection with my 
device to know that all movements in the 
cam striking arm 87 must be accurately con 
trolled, in some applications by very deli 
cate force. Simplicity of design is there 
fore of great value in reducing friction and 
lost motion. 

It may be observed that the relative posi 
tion and design of the cam striking arm and 
cam permit an intermittent contact of the 
said arm with cam 100, without causing a 
displacement of the cam, de to reaction 
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from a contact of sufficient force to cause 
registration of the result. In the preferred 
design this principle is accomplished by de 
signing the contact portions of arm and cam 
to operate in the same plane. The cam 
striking arm 87 is loosely supported at a 
point which permits the contact point there 
of, represented by roller 24, to operate in an 
arc, which will pass approximately through 
the center of cam support set 99. 
By this simple construction, arm 87 con 

tacts with cam 100, always at an approxi 
mate tangent of the surface of the cam. 
This construction results in practically no 
displacement, and therefore dispenses with 
the necessity of a locking device or other 
control for preventing false registration, 
due to this cause. 

It is also important to note that the op 
eration of the arm which contacts with mov 
able cam at predetermined intervals is of a 
momentary character. That is to say, it does 
not contact with the edge of the cam a suf 
ficiently long time to result in blocking the 
action of the cam, or to permit the cam by 
moving during the time of contact to make a 
false registration through the arm. Momen 
tary contact at predetermined intervals is 
accomplished in the preferred design by 
obtaining only one cam contact per revolu 
tion of cam 51 mounted on minute hand 
shaft 50. This construction, it will be ob 
served, permits a relatively long rest period 
for lever 42. Arm 23 in turn has a rest pe 
riod relatively longer than lever 42 because 
spring link 43 must first oyercome the ini 
tial tension in spring 25 before lever 42 can 
be moved from initial position. Upon re 
turning to initial position, the spring action 
is reversed, causing arm 23 to return to stop 
28 before lever 42 has returned to rest posi 
tion. The initial tension in spring 25 is 
necessary to normally hold arm 23 against 
stop 28. As the speed of minute hand shaft 50 
is constant, arm 23 is by this mechanism per 
mitted to remain at rest while minute hand 
shaft 50 is turning through the major portion 
of any one revolution and moved to and from 
initial position during the relatively short, 
time remaining to complete this revolution. 
Since minute hand shaft 50 is time con 
trolled, arm 23 is held in initial position the 
majority of the time, the period of contact 
being relatively very small. To make the 
period of cam contact momentary at prede 
termined intervals, that is, short enough to 
produce no appreciable error during the pe 
riod of contact, the time for revolving min 
ute hand shaft 50 should bear a direct rela 
tion to the frequency of rate fluctuation of 
shafts 15 or shaft 99. The predetermined in 
terval suggested in this mechanism is one 
minute. - 

It may also be observed that it is impos 
sible to obtain momentary contact of arm 23 

- at predetermined intervals from a continu 
ously moving element 50 unless means for 
holding the arm in initial position during 
the majority of the time is provided, because 
both contacts not predetermined may other 
wise be transmitted to cam striking arm, 
particularly when cam 20 is operating at low 
rates of flow. This means in the preferred 
design is disassociated from the continu 
ously moved member to overcome the re 
strictions imposed by the critical angle of 
the cam 51, when operated by the limited 
power available, such as a clock spring, be 
cause the segment of arc. causing actual 
movement of arm 23 into momentary contact 
is so small, that if the entire movement were 
left to cam 51 alone, the angle of rise would 
be so nearly vertical as to seriously block 
the cam action. Precise control of the con 
tact arm is much improved by the elimina- 85 

() 

SO 

tion of the friction and lost motion, due to 
the extra parts of a locking device which is 
unnecessary in this construction. It is fur 
ther improved by removing wearing parts 
from immediate contact with arm 23, there by insuring full return to initial position. 
The structure of one spring pulling 

against the other results in the arm being 
brought against the cam without a forceful 
blow to break the force of any blow which 
the farm may make in returning to its stop. 
Accurate movement of the registering device 
is improved by holding the arm at rest be 
tween movements into momentary cam con 
tact by a stationary support detached from 100 
all moving parts. 
This construction permits the pressure 

controlled cam to move at all times thereby 
eliminating registration errors due to the use 
of a locking device as used in previous de- thi5 
signs. False movements may be transmitted 
to the pressure cam by the mechanism re 

90. 

sponsive to rate of flow and movable with the 
cam, when the cam is locked for the period 
of arm movement into cam contact, because lio 
rate of flow indications inay change during 
this period. When flow indications do 
change, the mechanism responsive to rate of 
flow, usually a float, will not be in equi 
librium. Upon release of locking device, the 115 
momentum of this mechanism will carry it 
past the normal rate position indicated at 
time of release. These undesired movements 
are eliminated when the necessity for lock 
ing the cam has been removed. 
Thus it is that my device provides for the - 

opposite of any structure wherein the rate 
of flow cam carries the registering arm in 
contact except during the intervals when the 
méasurement is taken of cam position, and 
it is a great improvement over the device 
in which the arm is under control of a con 
stantly moving part, such as a time driven 
cam limited in its movement by a rate of 
flow cam, so located and shaped that the 
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locking device is necessary to prevent false 
registrations. - - 

y initial position in the claims that fol 
low, I refer to that position of the cam 
striking arm which it assumes when under 
the influence of a zero condition of whatever 
instrumentality it is measuring. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In combination with an instrumentality 
concerning which information is desired and 
a member movable at all times as a given 
condition of the instrumentality changes, a 
cam operatively connected with and movable 
with the member, said cam being shaped in 
accordance with the value of the conditioni 
of the different points in the movement of 
the member, a second member movable at 
predetermined intervals from a normal defi 
nite stopped initial position into engagement 
with the cam, a movable member of an ex 
hibiting device, means for retaining the sec 
ond member in said definite stopped initial 
position, and means for imparting to the 
said movable member of the exhibiting de 
vice, a movement representative of the sum 
mation of the several movements of the second 
member, whereby the summation of the con 
dition may be exhibited, said second mem 
ber having means for actuating it at timed 
intervals, said means adapted to stand at 
rest with relation to the second member ex 
cept at the said intervals, whereby a mo 
mentary cam contact may be provided. 

2. In combination with an instrumentality 
concerning which information is desired and 
a member movable at all times as a given 
condition of the instrumentality changes, a 
cam operatively connected with and movable 
with the member, said cam being shaped in 
accordance with the value of the condition 
at the different points in the movement of 
the member, a second member movable at 
predetermined intervals from an initial po 
sition into engagement with the cam, a mov 
able member of an exhibiting device, and 
means for imparting to the last mentioned 
movable member a movement representative 
of the summation of the several movements 
of the second member, whereby the summa 
tion of the condition may be exhibited, a stop 
for said second member, a spring to hold it 
against said stop to positively define said 
initial position, and an actuating device 
spring-connected to said member and means 
for moving the device at timed intervals to 
draw the member into engagement with said 
cam, and to release said member the re 
mainder of the time. 

3. In combination with an instrumentality 
concerning which information is desired, a 
rotatable shaft, and means for rotating the 
shaft as a given condition of the instru 
mentality changes, a cam operatively con 
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nected with and movable at all times with 
the shaft, said cam being shaped in accord 
ance with the value of the condition at the 
different points in the movement of the 
shaft, a member, means for moving said 
member at predetermined intervals from a 
normal definitely stopped initial position 
into engagement with the cam and means 
for releasably retaining said member in said 
normal position, an exhibiting device, hav 
ing a movable member, and means for im 
parting to the last mentioned movable mem 
ber a movement representative of the sum 
mation of the several movements of the 
member, that moves at intervals, whereby the 
summation of the condition may be ex 
hibited, and mounting means for said cam, 
and the member that engages the cann, 
adapted to enforce a movement of said mem 
be in substantially the plane of the cam. 

4. In combination with an instrumen 
tality concerning which information is de 
sired, a rotatable shaft, and means for rotat 
ing the shaft as a given condition of the 
instrumentality changes, a cam operatively 
connected with and movable, at all times 
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with the shaft, said cam being shaped in 
accordance with the value of the condition 
at the different points in the movement of 
the shaft, a second shaft, a cam-striking arm 
loosely secured to the second shaft, means 
for moving the cam-striking arm at prede 
termined intervals from a normal definitely 
stopped initial position into engagement 
momentarily with the cam, the amount of 
the several movements being determined by 
the cam, and means for releasably retaining 
said member in said normal position, an 
exhibiting device having a movable member, 
means for imparting to the last mentioned 
movable member a movement representative 
of the summation of the several movements 
of the intermittently movable member, 
whereby the summation of the condition 
may be exhibited, and means for rendering 
the movement of the exhibiting member in 
telligible, said means for moving the cam 
striking arm comprising a continuously 
moved member, and an energizing member 
for the cam-striking arm, said energizin 
member being operatively dis-associate 
from the continuously moved member ex 
cept at predetermined intervals. 

5. In combination with an instrumen 
tality concerning which information is de 
sired, a rotatable shaft, and means for rotat 
ing the shaft as a given condition of the 
instrumentality changes, a cam operatively 
connected with and movable at all times 
with the shaft, said cam being shaped in 
accordance with the value of the condition 
at the different points in the movement of 
the shaft, a second shaft, a cam-striking arm 
loosely secured to the second shaft, means 
for positively moving the cam-striking arm 
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at predetermined intervals into engagement 
momentarily with the cam, means for with 
drawing the arm from said contact, the 
amount of the several movements being deter 
mined by the cam, an exhibiting device hav 
ing a movable member, ratchet means for 
imparting to the last mentioned movable 
member a movement representative of the 
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summation of the several movements of the 
intermittently movable member, whereby 
the summation of the condition may be ex 
hibited, and means for rendering the move 
ment of the exhibiting member intelligible, 
said means for moving the cam-striking arm 
comprising a continuously moved member, 
and an energizing member for the cam 
striking arm, said energizing member being 
operatively dis-associated from the continu 
ously moved member except at predeter 
mined intervals. 

6. A fluid flow meter comprising a shaft 
movable in response to the changes of rates 
of flow of the fluid, a cam operatively con 
nected with and movable at all times with 
the shaft, said cam being shaped in accord 
ance with the amount of fluid passing the 
meter at the different-positions of the fluid 
responsive shaft, a pivoted striking arm and 
time controlled means for swinging the arm 
from a normal definitely stopped initial po 
sition in which it is out of engagement ex 
cept at zero position with the cam to a 
position in which it is in engagement with 
said cam at predetermined intervals, and 
means for withdrawing the arm to a defi 
nitely stopped position, whereby a series of 
forward-and-back movements is imparted 
thereto corresponding to the rates of flow 
of fluid at the particular instants, and means 
for determining the summation of the sev 
eral movements, said time controlled means 
having a continuously rotated member, a 
member directly operating the striking arm, 
and intermittently operative mechanism 
intermediate said two members of the time 
controlled means. 

7. In combination with an instrumen 
tality concerning which information is de 
sired and a member movable as a given con 
dition of the instrumentality changes, a cam 
operatively connected with and movable at 
all times with the member, said cam being 

summation of the several movements of the 
second member, whereby the summation of 
the condition may be exhibited. . 

8. A fluid flow meter comprising a shaft 
movable in response to the changes of flow 
of the fluid, a cam operatively connected 
with and movable with the shaft, said cam 
being shaped in accordance with the amount 
of fluid passing the meter at the different 
positions of the fluid responsive shaft, a sec 
ond shaft, a cam striking arm loosely mount 
ed thereon, a spring normally holding the 
arm at an angle corresponding to position 
of engagement with the cam, when said cam 
is at zero flow position, a ratchet wheel fix 
edly mounted on the shaft, time controlled 
means for causing the cam-striking arm to 
move at intervals into engagement with the 
cam, means for imparting to the ratchet 
wheel a movement corresponding to the sum 
mation of the individual movements of the 
cam-striking arm, and means operated by 
the movement of the ratchet wheel to ex 
press the quantity of fluid that has passed 
the meter. 
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9. In combination with an instrumental 
ity concerning which information is desired 
and a member movable as a given condition 
of the instrumentality changes, a cam opera 
tively connected with and movable at all 
times with the member, said cam being 
shaped in accordance with the value of the 
condition at the different points in the move 
ment of the member, said cam also being 
shaped and positioned to permit intermit 
tent contact of a second member without 
displacement by said second member, a sec 
ond member, means for moving it at pre 
determined intervals from a normal defi 
nitely stopped initial position into engage 
ment with the cam, means for withdrawing 
the second member from such engagement, a 
movable member of an exhibiting device, 
and means for imparting to the last men 
tioned movable member a movement repre 
sentative of the summation of the several 
movements of the second member, whereby 
the summation of the condition may be ex 
hibited. 

10. In combination with an instrumental 
ity concerning which information is desired, 
a rotatable shaft, and means for rotating the 

shaped in accordance with the value of the - shaft, as a given condition, of the instrumen 
condition at the different points in the move 
ment of the member, a second member mov 
able at predetermined intervals from a nor 
mal definitely stopped initial position into 
engagement momentarily with the cam, and 
means for so moving said second member 
and means for so holding it in normal posi 
tion, the amount of the several movements being determined by the cam an exhibiting 
device having a movable member, and means for imparting to the last mentioned movable 
member a movement representative of the 

tality changes, a cam operatively connected 
with and movable with the shaft, said cam 
being shaped in accordance with the value 
of the condition at the different points in 
the movement of the shaft, said cam also be 
ing shaped and positioned to permit inter 
mittent contact of a second member without 
displacement by said second member, a sec 
EP member, means for moving it at prede 
termined intervals from normal definitely 
stopped initial position into engagement 
with the cam, an exhibiting device having 
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a movable member, and means for impart 
ing to the last mentioned movable member 
a movement representative of the summation 
of the several movements of the said second 
movable member, whereby the summation 
of the condition may be exhibited. 

11. In combination with an instrumental 
which information is de 

sired, a rotatable shaft, and means for ro 
tating the shaft at all times as a given con 
dition of the instrumentality changes, a cam 
operatively connected with and movable at 
all times with the shaft, said cam being 
shaped in accordance with the value of the 
condition at the different points in the move 
ment of the shaft, a second shaft in the same 
plane as the above mentioned rotatable shaft, 
an arm provided with a cam-striking mem 
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ber loosel mounted on said second shaft and 
positioned to contact with said cam, a 20 
ratchet wheel movable with the shaft last 
mentioned, and operated by said striking 
member, intermittently operated time con 
trolled means permitting the cam-striking 
arm to be held at rest in a normal definitely 
stopped position and moving the cam-strik 
ing arm at predetermined intervals into en 
gagement momentarily with the same, the 
rest periods being longer than the moving 
periods of said arm, and means for impart 
ing to the ratchet wheel a movement corre 
sponding to the summation of the individ 
ual movements of the cam-striking arm, 
whereby the summation of a condition may 
be exhibited. 

FRANKL. MARTINDALE. 
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