
C. H. ALLEN E.T A. Aug. 6, 1940. 
DEPTH GAUGE 

Filed July 29, 1938 

Spen for 

2 

cittorney 

  

  

  

  



O 

5 

20 

35 

40 

45 

50 

55; 

Patented Aug. 6, 1940 

UNITED STATES 

2,210,560 

PATENT OFFICE 
2,210,560 

DEPTH GAUGE 

Charles H. Allen and Rosslyn C. Allen, 
Pittsburgh, Pa. 

Application July 29, 1938, Seria. No. 222,011. 
3 Cais. 

This invention relates to a gauge, and, while 
primarily designed and intended for ascertaining 
and indicating variations in the depths, fron re 
quired standards, of internal Screw threads, in 
sleeve couplings for pipes and the like, it will be 
obvious that the device may be employed for any 
other purposes wherein it is found to be ap 
plicable. 

important objects and advantages of the in 
vention are to provide an appliance of the chair 
acter described, which is operable for accurately 
and quickly measuring and indicating varia 
tions from the proper depths of internally dis 
posed screw threads, which may be readily and 
conveniently engaged on the product to be 
measured or removed from the latter, Which is 
simple in its construction and arrangement, posi 
tive in its action, attractive in appearance, dura 
ble and efficient in its use, and economical in its 
manufacture. 
With the foregoing and other objects in view 

which Will appear as the description proceeds, the 
invention resides in the novel construction, con 
bination and arrangement of parts therein Spe 
cifically described and illustrated in the ac 
companying drawing, but it is to be understood 
that, the latter is nerely illustrative of an ein 
bodiment of the invention, and that the actual 
needs of practice and manufacture may require 
certain mechanical variations from the embodi 
ment Shown. It is, therefore, not intended to 
limit, the invention to the disclosure thereof ill 
lustrated, but rather to define. Such limitations 
to the scope of the claims hereunto appended. 

in the drawing wherein like numerals of refer 
ence designate corresponding parts throughout 
the Several ViewS: 

Figures 1 and 2 are, respectively, side elevation 
all and top plan views of a depth gauge Con 
structed in accordance with the invention. 

Figure 3 is a longitudinal Cross Sectional WieW 
of the barrel and of associated parts. 

Figure 4 is a top plan view of the balance beam. 
Figure 5 is a rear end view of the clamping 

arm and of attached bell crank lever. 
Figure 6 is a front end view of the gauge ap 

plied to the work to be measured. 
Figure 7 is an enlarged side View of the Seatin 

plate, and Figure 8 is an enlarged fragmentary 
Side view of the balance bearin and of its fulcrum 
Suspension elements. 

Referring in detail f denotes an elongated, 
tubular and cylindrical body or barel, Which is 
disposed horizontally and has its respective ends 
closed by a pair of ciOSure plugs 2. 

(C1, 33-199) 
An elongated balance beam 3 is motiated in 

the barrel , and has an accurately equi-poised 
ful Crun. Suspension in the latter, allowing the 
bean to alternately move up and down in a 
limited. See-saw movement. The fulcrun SLS 
pension or axis of the bean comprises a Sphere or 
ball 4 which is shiftably mounted in an aperture 
provided therefor in Said bearin centrally of the 
ends of the latter. The ball is provided with a 
transversely extending bore 5, which latter is 
formed. With a corresponding disposed, triangular 
ly-shaped groove 6 in the top Wall thereof. A 
fulcrum pin it is removably and transversely fixed, 
as at 8, in the barrel and extends through the 
bore of the ball. The fulcrun pin has a knife 
edge top edge 9 seating in the apex of the tri 
angularly-shaped bore groove 6. The bottom 
Of the ball 4 is provided with a groove extend 
ing parallel to the bore groove 6. A set Screw 
is adjustably mounted in the beam 3 and en 
gages in the ball groove. e. The set screw main 
tains the ball A in the beam in a position dispos 
ing the apex of the groove 6 upwardly at all times, 
but otherwise allows the automatic adjustment of 
said ball in the beam to an extent, whereby the 
top edge 9 of the fulcrun pin. Will accurately 
Seat in the apex of the bore groove 5 throughout 
the length thereof. This fulcrum Suspension of 
the beam 3 provides an axis for the atter With 
only a minimum of friction. 
The balance bean 3 has its botton face tapered 

from its center toward respective ends thereof to 
conserve weight, and has a forked front end 2 
which is beveled to provide comparatively sharp 
top edges 3. The top rear portion 4, of the 
balance beam, is flat and recessed to dispose 
same below the plane of the top of said beam. 
An anvil 5, having tapered sides and a round 

ed top 6 extending parallel to the longitudinal 
disposition of the barrel , is secured to the top 
of the latter at the front end thereof. The anvil 
is provided with a vertical passage , communi 
Cating With the interior of the barrel, for re 
ceiving a vertically disposed plunger 8. The 
Upper end of the latter carries a tip 9, which is 
pointed, and has a fixed, detachable connection 
With said plunger, and projects through the top 
of the passage . 
The plunger 8 projects through the forked 

front end 2 of the balance beam 3, and is car 
ried by a cross-pin 2, which is fixed in said 
plunger and Seats upon the sharp top edges 3 
of said forked front end. The plunger is wer 
tically shiftable and free of friction in the anvil 
passage , and is held against rotation in the 
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latter by a pin 2 fixed in the plunger and pro 
jecting rearwardly in the forked beam end 2. 
The lower end of the plunger 8 has a friction 
less engagement in a Socket bearing 22 fixed in 
the bottom of the barrel . 
A dial indicator 23, of any suitable conven 

tional construction, is mounted on a support 24, 
which latter is fixed to the top of the barrel 
at the rear end thereof. The indicator is pro 
Wided With a Scale graduated dial, each gradua 
tion representing one one-thousandth of an inch, 
and includes a spring controlled actuating rod 25. 
The latter extends vertically through a passage. 
provided therefor in the Support 24 and projects 
into the barrel and has its lower end seated upon 
the flat, recessed rear end 4 of the balance bean 
3. The normal action of the Spring controlled 
actuating rod 25 Will shift the balance beam 3 to 
move the plunger 8 vertically upward in the 
anvil passage 7. The depression of the plunger, 
however, will shift the balance beam to move the 
actuating rod upwardly whereby the indicator is 
operated to indicate, upon the dial of the indi 
cator fhe extent of such depression of the plunger. 
A clamping arm 26 is provided for properly en 

gaging the product or work to be measured. The 
rear end of the clamping arm is detachably fixed 
to the top of the upwardly disposed connecting 
member 2 of a bell crank lever 28 by means of 
a bolt 29 having a knurled head 30. The bell 
crank lever is pivotally connected by a pivot pin 
3 in a bearing bracket 32, which latter is fixed 
On the top of the barrel f adjacent to the indi 
Cator 23. 
The clamping arm 26 is of considerable length 

and extends forwardly to the anvil 5 above the 
barrel from its connection with the bell crank 
lever 28. The front free end of the clamping 
an is provided With an integrally formed cross 
head 33. The latter has a longitudinal concave 
ly curved bottom face 34, which is provided with 
an aperture 35 for normally receiving and pro 
tecting the pointed plunger tip 9 when the 
instrument is not in use. 
The bell crank lever 28 includes a rearwardly 

disposed depression member 36 adapted to be 
engaged and depressed by the thumb of the 
operator for elevating or spacing the cross-head 
32 from the anvil 5 when the product to be 
measured is to be placed between said cross-head 
and anvil. A spring 37 is mounted on the bear 
ing bracket 32 and engages the depression mem 
ber 36, of the bell crank lever. The normal ac 
tion of the spring 37 actuates the bell crank lever 
to force the cross-head 33 toward the anvil 5. 
The cross-head 33 cannot actually contact with 
the anvil 5, as the movement of the bell crank 
lever, to lower said cross-head, is limited by the 
engagement of the toe 45, of the bell crank lever, 
with the bearing bracket 32, as shown in Figure 1. 
To aSSure the proper alignment of the connec 

tion of the clamping arm 26, with the bell crank 
member 27, the top face of the latter is provided 
With a triangularly shaped rib 38 which is en 
gaged by a correspondingly shaped groove 38 
formed in the bottom face of the clamping arm 
at the rear end of the latter. 
A Seating plate 4, Suitably apertured for the 

paSSage of the bolt 29, is mounted between the 
head 30 of the latter and the top face of the 
clamping arm 26. The seating plate carries a 
pair of fixed, depending guide pins 4, which ex 
tend into pockets provided therefor in the top 
of the clamping arm. Each of the guide pins is 
Surrounded by a spring 42, which are mounted 

2,210,560 
in respective pockets and which normally func 
tion to force the seating plate upwardly toward 
the bolt head 30. 
The function of the seating plate 40 is to resil 

iently sustain the clamping arm 26, when the 
bolt 29 is partially released from its engagement 
in the lever member 27. When the bolt 29 is so 
released the clamping arm may be lifted against 
the action of the Springs 42 to cause the arm 
groove 39 to clear the rib 38, and thereby allow 
the clamping arm to be swung laterally to shift 
the cross-head 33 from above the anvil 5 to 
provide the necessary clearance for calibrating 
the instrument or for any other purposes re 
quired. Further, when returning the clamping 
arm to its normal, operative position, the action 
of the seating plate 40 and springs 42 Will pro 
vide a clicking reengagement of the rib 38 in the 
arm groove 39 and thereby facilitate the proper 
adjustment of the clamping arm. 
The adaptation of the gauge is illustrated in 

Figure 6, as applied to a pipe coupling 43, formed 
with the usual internal screw threads 44. The 
wall of the coupling is positioned between the 
anvil 5 and the cross-head 33, with the latter 
disposed outwardly against the outer Surface of 
the coupling and with the anvil disposed in 
Wardly against the Screw threads of the coupling. 
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The concaved bottom face 34, of the cross-head, 
conforms to the engaged curvature of the cou 
pling and snugly seats upon the latter. Such 
engagement of the coupling will be maintained 
by the resilient action imparted to the clamping 
arm 26 by the spring 37. The plunger tip 9 
enters a depression between a pair of adjacent 
convolutions of the screw thread, and if the said 
depression is precisely of the proper depth, the 
balance beam 3 will be actuated to operate the 
indicator to register Zero, thereby showing that 
the screw thread is of the proper depth. How 
ever, should the screw threads be too deep or too 
shallow the balance beam will be actuated to op 
erate the indicator to register the variation of 
the thread screw depth from the proper depth. 
The indicator 23 is so calibrated that when a 

screw thread of proper depth is placed on the 
anvil 5 and engaged by the plunger tip 9, in 
the manner stated, the balance beam 3 will be 
actuated to operate the indicator to register 
“Zero,' and variations from the proper depth 
Will be registered, respectively as minus or plus 
from “Zero' as such variation may be, by gradu 
ation representing one one-thousandth of , an 
inch. 
The present invention provides a, most efficient 

instrument of its kind, which may be readily em 
ployed by a person of ordinary skill, for precisely 
measuring screw thread depth Variations, even if 
the latter be so infinitesimal as to be incalculable 
by any other device used for analogous purposes. 
What We clain is: 
1. A depth gauge for internally disposed screw 

threads comprising a horizontally disposed tubu 
lar body, a, balance beam pivotally connected in 
termediate of its ends in said body, an anvil pro 
vided with a vertically extending passage mount 
ed on the top at the front end of said body, a 
plunger having a pointed tip mounted and ver 
tically shiftable in said passage and supported on 
the front end of Said beam, and an indicator ele 
ment mounted on the top at the rear end of said 
body and engaged by the rear end of said beam 
and actuated by the movement of the latter for 
indicating the extent of the movement of said 
plunger, a clamping arm pivotally supported by 
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said body, and means tending to force said arm 
toward said anvil. 

2. A depth gauge for internally disposed screw 
threads connprising a horizontally disposed tubu 
lar body, a balance beam pivotally connected in 
termediate of its ends in said body, an anvil pro 
vided with a vertically extending passage mount 
ed on the top at the front end of said body, a 
plunger having a pointed tip mounted and ver 
tically shiftable in said passage and supported on 
the front end of Said bean, and an indicator ele 
ment mounted on the top at the rear end of Said 
body and engaged by the rear end of said beam 
and actuated by the movement of the latter for 
indicating the extent of the movement of said 
plunger, a clamping arm pivotally supported by 
Said body, and Spring controlled means carried 
by said body normally tending to force the free 
end of said arm toward said anvil. 

3. A depth gauge for internally disposed screw 

3 
threads comprising a horizontally disposed tubu 
lar body, a balance beam pivotally connected in 
termediate of its ends in said body, an anvil pro 
vided with a vertically extending passage mount 
ed on the top at the front end of said body, a 
plunger having a pointed tip mounted and ver 
tically shiftable in Said passage and Supported on 
the front end of Said beam, an indicator ele 
ment mounted on the top at the rear end of said 
body and engaged by the rear end of said beam 
and actuated by the movement of the latter for 
indicating the extent of the movement of said 
plunger, a bearing bracket fixed on said body, a 
bell crank lever pivotally supported by said brack 
et, a clamping arm having one end thereof fixed 
to said lever, and a Spring engaging Said body 
and said lever and normally tending to force 
the free end of said arm toward said anvil. 

CHARTES H. ALTEN. 
ROSSLYN C. AILLEN. 
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