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3 Claims. (C. 121-38) 
This invention relates to clamping or COm 

pressing apparatus, and particularly to a control 
for such apparatus whereby articles may be sub 
jected to a predetermined uniform pressure. 
Contact spring assemblies or pile-ups of relays 

used in telephone equipment are usually manu 
factured from a plurality of alternately arranged 
conducting contact springs and insulators with 
end plates clamped or compressed together uni 
formly. These pile-ups vary in thickness before 
clamping or compressing and it is difficult to 
clamp or compress them uniformly. 
The object of this invention is to- overcome 

this objectionable feature in clamping or com 
pressing articles such as contact spring pile-ups 
and to provide a quick and efficient control mech 
anism for clanping or compressing apparatus 
which will automatically apply a predetermined 
uniform clamping or compressing pressure to 
articles of varying degrees of thickness. 

In attaining this object, a pair of relatively 
movable clamping or compressing heads are op 
erated by a fluid pressure piston through a pre 
determinedly compressed spring operating the 
heads. Upon the spring being further com 
pressed in the operation of the piston a predeter 
mined amount which will provide the desired 
pressure to the article, means controlled by the 
spring interrupts the supply of pressure fluid to 
the piston and no further compression of the 
article occurs, so that the aggregate pressure ap 
plied is determined by the spring and does not 
vary with the thickness of the articles. 
Other objects and advantages of the invention 

will be understood by reference to the following 
specification and accompanying drawing, in 
which 

Fig. 1 is a side. view partly in section of a com 
pressing. apparatus embodying the control mech 
anism of this invention with a relay contact 
spring pile-up, shown in section, ready to be 
compressed, and - 

Fig. 2 is a fragmentary plan view of Fig. 1. 
Referring to the drawing wherein one embodi 

merit of the invention is shown applied to a bench 
type compressing apparatus 0 which is applic 
able to clamping or compressing spring contact 
assemblies, or pile-ups f, of electrical relays to 
a predetermined amount so that all assemblies 
of the same kind within the capacity of the ap 
paratus may be subjected to a similar clamping, 
compressing and holding pressure, irrespective 
of slight variations in the height of such as 
semblies. Such spring pile-ups generally com 
prise a plurality of alternately arranged con 

ducting contact springs and insulators 2 and 13, 
respectively, and end plates 14. Variations in the 
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height of this type of assemblies are due to dif 
ficulties in maintaining desired dimensional 
tolerances in the thicknesses of the various ele 
ments comprising the pile-ups in commercial 
manufacturing practice. 
The spring pile-up may be loosely assembled 

On a Support prior to being mounted, as shown 
in the drawing, on the apparatus 0 with retain 
ing screws f extending through aligned aper 
tures in the elements of the pile-up, the support 
being provided with depressions for receiving the 
projecting ends of the screws. The support T. 
Serves as a stationary clamping head which is 
moved into clamping position upon a plate 9 
fixed in a stationary bench top 20, the plate hav 
ing rails 2 and a stop member 22 (Fig. 2) for 
guiding and stopping the support in correct posi 
tion relative to the apparatus O. It is to be 
understood that the bench top 20 is rigidly sup 
ported in fixed relation to the floor by means 
not shown for the sake of simplicity. 
The apparatus to comprises a vertically mov 

able head 24 guided upon slideways 25 formed in 
a block 26 fixed to the plate 9 and bench top 
20. An arm 27 extends from the movable head 
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24 over the Support T. and is provided with a 
pair of vertically extending apertures 28 dimen 
sioned to freely receive the heads of the retain 
ing screws 8 of the pile-up . The lower sur 
face of the head arm 27 is formed with a con 
tinuous channel 29 interconnecting the apertures 
28 and permitting the movement of the pile-up 
f on the support 7 into the position shown. 
The head 24 is moved downwardly to com 

press the spring pile-up a predetermined 
amount by the actuation of a fluid pressure op 
erated piston 3 carried in a cylinder 32 which 
is pivoted at 33 to the lower surface of the bench 
top 20. . 
To interconnect the head 24 and the piston 

3 and serving to control the supply of fluid pres 
Sure to the underside of the piston upon the 
spring pile-up being subjected to the desired 
pressure the following mechanism is provided. 

Pivoted at 34 to the lower end of a piston rod 
35 attached to the piston 3 is a lever 38 full 
crumed at 39 to a vertical standard 40 integral 
with a base plate 4 which is fixed to the floor. 
A short distance from its fulcrum point 39 the 
lever 38 is pivoted at 42 to the lower end of a rod 
43 which extends into a tubular spring housing 
45, the rod having fixed to its upper end a collar 
46 slidably fitted in the housing.. Screw threaded 



2 
into the lower end of the housing 4U is an adjust 
able collar 47 through which the rod 4 is freely 
slidable. Within the housing 4U, surrounding the 
rod 4 and abutting at opposite ends Opposed sur 
faces of the collars 4 and 47 is a colled com 
pression spring 48, which is initially compressed a 
predetermined amount substantially correspond 
ing to but slightly less than the desired pressure 
to which the pile-up f is to be subjected, by the 
adjustable collar 47. At its upper end the spring 
housing 4s is pivotally connected at 50 to the 
clamping head 24 which is extended at its lower end freely through an aperture in the plate 
and bench top 20. 
In the normal position of the clamping head 

24, as shown, the collar 4 abuts the inner end 
wall of the housing 4S and the piston is at 
the bottom of its stroke abutting an inner col 
lar S on the lower head of the cylinder 2. 
A forked arm 52 welded to the spring hous 

ing 45 depends below the lower end of the hous 
ing and extending through the furcations of the 
arm is a horizontal arm 53 fixed to the rod , 
the free end of the arm 3 carrying an adjusta 
ble screw 54, the purpose of which will be made 
clear presently. Fixed to the arm 52 is a valve 
housing 55 having an outlet port 58 connected 
to the cylinder 32 below the piston f by means 
of a flexible conduit 59 and an inlet port to con 
nected to a manually actuated two-way control 
valve of any suitable conventional type, indicated 
in general at 6, by means of flexible and rigid 
conduits 62. The cylinder 32 above the piston 3 
is connected to the valve 6 by means of flexible 
and rigid conduits 63. A suitable source (not 
shown) of fluid pressure is connected to the valve 
Bt by a conduit 6 and an exhaust conduit for 
the valve is indicated at 67. The control valve 
is equipped with an actuator or foot treadle 
for controlling the direction of the fluid pressure 
therefrom. In the normal position of the movan 
ble clamping head 24, as shown, the treadle it 
is held in a raised position, as shown in full lines, 
against a stop screw 9 by the action of a colled 
compression spring 70 and the fluid pressure is 
being directed therefrom through the conduits 3 
to the cylinder 32 above the piston 3, thus main 
taining the latter in the normal position, as 
shown. A stop member 72 on the treadle 8 en 
gaging the base plate 4 limits the movement of 
the treadle 68 to its depressed position, indicated 
in dotted outline. 
A valve 73 in the valve housing 55 is provided 

with a depending stem 74 which extends through 
the housing and is centrally aligned with the ad 
justable screw 54 movable with the rod 43, which 
is operatively associated with the compression 
spring 48. In the normal position of the clamp 
ing head 24, as shown, the valve is held in a raised 
or open position by the previously adjusted screw 
54, which is being urged upwardly by the action 
of the compressed spring 48. The valve 3, when 
the screw 54 recedes from the valve housing 55 
at the completion of the compressing operation, is 
moved to a closed position by the energy stored 
in a coiled spring 75, which is held compressed 
in the normal position of the clamping head 24 
by the screw abutting the valve stem 74. 
A description of the operation of the apparatus 

O to clamp under a desired uniform pressure the 
same type of spring contact assemblies or pile 
ups f irrespective of slight variations in the 
height of such assemblies and holding the pres 
sure while the retaining screws 8 are tightened 
is as follows: 
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Assuming the parts are in their normal posi 

tion, as described with the spring 48 under a pre 
determined initial compression slightly less than 
that to which the assembly is to be subjected, the 
pile-up previously loosely assembled upon the 
support T is slid by an operator into position 
on the bench plate f between the guide rails 2 
and against the stop member 22 and thus is 
correctly aligned under the arm 27 of the mov 
able head 24 and slightly spaced therefrom, the 
heads of the screws being centered with the 
apertures 28 in the head arm. The operator now 
depresses the foot treadle E and the fluid pres 
sure is supplied to the cylinder 2 below the pis 
ton 8 through the conduits 2 past the open 
valve 8 and conduit and the piston moves up 
Wardly, the fluid pressure at the opposite side of 
the piston escaping by means of the conduits 3, 
valve and exhaust conduit S7 to atmosphere. 
The upward movement of the piston Sf through 

the piston rod U and lever 38 first moves the rod 
48 carrying the collar 48 downwardly which 
movement is likewise transmitted to the housing 
is through the spring 48 and collar 47. As the 
housing moves downwardly, the clamping head 24 
connected thereto also moves downwardly and 
the space between the arm 27 of the head and 
the ple-up is closed up. Up to this point, in 
the upward movement of the piston 3, no appre 
ciable change from the initial compression in the 
spring 4 has occurred. In the continued upward 
movement of the piston 3, the rod 43 continues 
to move downwardly and pull on the spring 48 
and the pile-up is compressed to an amount 
where the resistance of the spring is overcome. 
The point at which the spring 48 yields, which 
corresponds to the desired pressure to which the 
pile-up f is to be subjected, results in the down 
Ward movement of the casing 4S being halted and 
in the compression thereafter of the spring 48 
the screw 4 carried by the rod 43 receding from 
the housing it permits the valve stem 74 to foll 
low under the action of the valve spring 75 and 
the valve 8 is moved to its closed position and 
the supply of fluid pressure to the underside of 
the piston f is thus automatically interrupted 
upon the assembly being compressed a predeter 
mined amount, which is effected instantaneously 
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upon depressing the treadle B. The operator, 
while still holding the treadle 8 depressed, inserts 
a screw driver blade (not shown), which may be 
preferably power driven, successively into the ap 
ertures 2 of the clamping head 24 to operatively 
engage the heads of the retaining screws 8 and 
the screws are drawn tight to hold the compres 
sion on the pile-up ff. 
The operator thereafter takes the pressure of 

his foot of the treadle E8 and it returns to its 
normal position, whereupon the fluid pressure is 
directed through the conduits 3 to the cylinder 
2 and above the piston 3, which thereupon 
moves downwardly to its normal position. The 
spring 48 is thus permitted to expand, which 
causes the spring housing 45 and the clamping 
head 24 to move upwardly to the normal posi 
tion thereof and likewise the screw 5 moves the 
valve 78 to its open position, the parts all now 
being in their normal position, as shown, and 
upon withdrawing the support 7 with the com 
pressed pile-up from under the head 24, the 
apparatus is ready to receive another pile-up 
for a similar amount of compression irrespective 
of slight variations in the heights thereof. 
From the above description of one embodiment 

of this invention it is apparent that a very simple: 
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and efficient control mechanism for compressing 
apparatus is provided, whereby similar type arti 
cles or assemblies of elements may be subjected 
to a predetermined uniform pressure irrespec 
tive of slight variations in the height thereof and 
the pressure maintained while work is performed 
On the compressed article. 
Although only one specific embodiment and ap 

plication of the invention has been shown and 
described herein, it should be understood that the 
control mechanism is capable of other modifica 
tions and adaptations without departing from the 
spirit and scope of the appended claims. 
What is claimed is: 
1. A control mechanism for compressing appa 

ratus having movable and stationary pressure 
elements comprising a source of fluid under pres 
sure, a piston actuated by said fluid, a direct me 
chanical connection between the piston and mov 
able pressure element including a tubular mem 
ber connected to the movabie pressure element, 
a shouldered member reciprocable in the tubular 
member, an element adjustable in the tubular 
member, a predeterminedly tensioned means in 
terposed between the shouldered member and 
said adjustable element through which motion is 
applied to the movable pressure element to apply 
pressure a predetermined amount and thereafter 
to yield, and means associated with said shoul 
dered and tubular members responsive to the 
yielding of said tensioned means a predetermined 
amount to control the movement of said piston. 

2. A control mechanism for compressing appa 
ratus having movable and stationary pressure 
elements comprising a source of fluid under pres 
sure, a piston actuated by Said fluid, a direct me 
chanical connection between the piston and mov 
able pressure element including a tubular mem 
ber connected to the movable pressure element, 
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a shouldered member reciprocable in the tubular 
element, an element adjustable in the tubular 
member, a compression spring predeterminedly 
compressed between the shouldered member and 
Said adjustable element through, which motion 
is applied to the movable pressure element to ap 
ply pressure a predetermined amount and there 
after to yield, and constantly engaged elements 
carried by said shouldered and tubular members 
responsive to the yielding of said spring a prede 
termined amount to control the movement of Said 
piston. 

3. A control mechanism for compressing appa 
ratus having movable and stationary pressure 
elements comprising a source of fluid under pres 
sure, a piston actuated by said fluid, a rod con 
nected to Said piston, a direct mechanical con 
nection between the pistOn rod and movable pres 
sure element including a tubular member pivot 
ally connected to the movable pressure element, 
a shouldered member reciprocable in the tubular 
member and extending therefrom at One end, an 
element adjustable longitudinally in the tubular 
members, a pivotally supported link pivotally con 

5 nected at opposite ends to said piston rod and the 
extending end of said shouldered member, a pre 
determinedly tensioned spring interposed between 
the shouldered member and said adjustable ele 
ment through which motion is applied to the mov 
able pressure element to apply pressure a pre 
determined amount and thereafter to yield, 
means including a valve carried by said tubular 
member for supplying said fluid to the piston, and 
means responsive to said tensioned spring before 
it yields for maintaining the valve in fluid supply 
ing position and responsive to the yielding of the 
spring for interrupting the supply of fluid to said 
piston. 

JOHN S. STUL, 


