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PaTENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 788,308, dated April 25, 1905.

Apvlication filed December 12,1903,

Yevial No. 184,954,

To all whont (¥ may conecermn:

Beit known that I, Frank C. EMRICK, aciti-
zen of the United %ates, and a resident of
Bluehill, in the county of Webster and
of Nebraska, have invented a new and Im-
ptowd Steam-Hammer, of which the follow-
inge 1s a full, clear, and exact description.

This mventlou relates to a hammer of that
class in which power is applied through the
medium of a cylinder and piston acted on by
steam or other fluid under pressure.

One of the leading features of the invention
resicles in the arrangement of the cylinder and
piston-rod, the latter passing through stufl-
1ng-boxes in both of the cylinder heacs thus
dmpensmg with the necessity for addltional
ouides for the piston-rod.

A further feature otf the invention lies in
the location of the valve-chest near the lower
end of the cylinder and in operating the valve
by means of a peculiar gear actuated from the
upper end of the piston-rod.

A further feature of the invention resides

“1n mechanism for automatically operating the

throttle and for controlling the movements of
the valve mechanism.

The invention further resides in an auto-
matic hold-up device for the hammer which,
as the steam is shut off, automatically moves
under the hammer or a part connected there-
to, whereby to support the hammer clear of
the anvil, and which antomatically moves out
of action as the steam 1s turned on.

A still further feature resides in a peculiar
manner of mounting the anvil, so that it can
be adjusted readily to suit the nature of the
work being executed: and the invention in-
volves various other novel features of major
or niunor importance, all of which will be
fully set forth her einatter.

This specification 1s an exact d@bCl"lpthH of
one example of my invention, while the claims
ctefine the actual scope thereof.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the views.

Figure 1 1s a side elevation of the inven-
tion. Fig. 2 is an enlarged section through

' line 3

State

Kig. 8 1s a cross-section on the

3 of Fig. 1. Fig. 4 is an elevation of
the valve-operating mechanism with parts in
section on the line 4 4 of Fig. 5. Fig. 518 a
plan view of the same. I‘lo' 6 1S a side ele-

vation of the throttle-operating mechanism.

Kig. 7 1s an end elevation thereof looking in
the direction indicated by the -arrows 77 in
Fig. 6. Iig. 8 is a side view of a modifica-
tion of the throttle-actuating mechanism. Fig.
91sanend view of the same. Fig. 10 is a plan
view of the automatic stop for holding the
hammer elevated, and Fig. 11 1s a side view
of the same.

I shall first deqcnbe the concrete embodi-
ment of my invention shown in Figs. 1 to 7.
In these views the frame 10 of the.apparatus
1s mounted on a suitable foundation, as shown
1n Fig. 1, and curves forwardly to support at
its upper ‘end the v ertically-disposed cylinder
12.
respective heads and carries the piston 15 and
rod 16, the latter passing through both stufi-
ing-boxes and projecting above and below
the piston. 17 indicates the hammer proper,
which 1s attached to the lower end of the rod
16, and 18 indicates any suitable anvil where-
with the hammer operates. It will be ob-
served that by reason of this construction the
piston-rod is securely guided and steadied 1n
its reciprocal movement without necessitating
the use of a special guiding device below the
cylinder. 19 indicates the supply-pipe for
the steam or other motive fluid, which pipe
passes through the valve-chest 20. (See Fig.
3.) In said chest is a slide or other suitable
valve 21, commanding the feed-ports 22 and
923 and the exhaust-port 24. Of these ports
the port 22 passes to the upper end of the cyl-
inder and the port 23 to the lower end, and

the operation of the valve 21 serves, as will

be understood, to admit the motive fluid to
the cylinder in such manner as to impart a
reciprocating movement to the piston and the
rod. The valve-chest 20 1s located at the

lower portion of the cylinder, and the port 22

1s therefore of sufticient length to reach to the
upper end of the same. This arrangement
serves to economize the steam necessary to
operate the hammer, and when 1t 1s not at
work the hammer may be held in a higher

Sald cylinder has stufing-boxes 14 1n its
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position than ordinarily.
carries on its stem 25 a fork 26, with which
1s engaged an arm 27, fastened to the rocking
valve-operating shaft 28. Thisshaftis mount-
ed suitably in an arm 29, fastened to the upper
end of a standard 30, which is erected on top
of the frame 10, as best shown in Fig. 1.
Splined on the valve-operating shaft 98 are
two collars 31 and 32, provided, respectively.,
with oppositely-disposed cam-shaped tappets
33 and 34. These collars are free to slide on
the shaft, but are forced by the spline and key
to turn therewith, and they are held at the
desired elevation on the sbhaft by means of
forks 35 and 36, attached, respectively, toarms
37 and 38. The arm 37 is connected with an
elbow-lever 39, fulerumed on the frame 10 and
cooperating with a quadrant 40, by means of
which the elbow-lever may be held securely at
any desired adjustment. The arm 38 18 con-
nected to a lever 41, which 1s also fulerumed
on the frame 10 and has itsoppositeend joined
to an arm 42, which extends downward into
connection with a treadle-lever 43. By means
of these levers 39 and 43 the collars 31 and 32
and their corresponding tappet-fingers may be
adjusted vertically on the shaft 28, soas to time
the operation, as will be hereinatter fully set
forth. On then pperend of the piston-rod 16 1s
fastened a collar 44, which has two arms 4.5
and 46, the former em'rying a tapered roller

7 and the latter having a collar 48 at its free

end, which slides loosely on the stanchion 30

and serves to guide the upper end of the pis-
ton-rod and the parts attached thereto. The

- parts 44 and 48 move with the piston-rod, and

4.0

45

55

the roller 47 alternately strikes the tappets
33 and 34, thus 1mparting a turning move-
ment thereto at each operation. This gives
the shatt 28 a regular rocking movement, and
through the action of the parts 27, 26, and 25
the slide-valve 21 1s operated. It 1s clear that
this operation may be timed and controlied
to produce blows of any duration and rapid-
1ty desired by adjusting the collars 31 and 32
on the shatft 28, as before described. The
feed-pipe 19 1s provided with a hand-valve 49
and a throttle 50 outward from the hand-
valve. Saild throttle may be of any desired
construction, and its stem 51 is operated by
a lever 52, fulecrumed on a link 53, attached
to the throttle-valve. The lever 52 projects

Jlaterally over the frame 10, as indicated best

1n Fig. 7, and so as to reach the throttle-valve-
operating devices. These devicesare carried
partly on the frame 10 and partly on the be-
fore-described lever 41. Said devices com-
prise the upwardly and rearwardly extend-

~Ing arm 54, rigidly attached to the outer le-

60

65

ver 41 and carrying a pivoted dog 55, at the
lower end of whichis a hook or bill 56 and at
the upper portion of which 1s a pin 57. 58

indicates a spring attached to the arm 41 and
bearing on the dog 55
ward 1n Fig. 6.

to throw the same right-
A bracket 59 1s attached to

The slide-valve 21 |
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the frame 10 and projects upward therefrom,
1ts upper extremity carrying a forwardly and
rearwardly extending cam 60, adapted to co-
act with a pin 61 on the dog 55, and by means
of these parts and thespring 58 as the lever 41
moves vertically the dog is cansed to swing
toward and from the valve-operating lever 52.
As the lever 41 rises from the position shown
in Kig. 6 the bill 56 of the dog 55 engages the
lever 52 and moves the same upward, thus
opening the throttle-valve. This operation
continues until the pin 61 runs up to the high-
est point on the cam 60, and then the bill of
the dog i1s disengaged from the lever 52. The
throttle-valve then stays open until the lever
41 1s thrown back to its lowermost position,
whereupon the pin 57 strikes the top of the
lever 52 and throws the same downward, thus
closing the throttle. 62 indicates a retractile
spring connected with the link 42 and serves
auntomatically to return the lever 41 to its
lowermost or inactive position.

The general operation of the machine may

be traced as follows: Assuming that the parts
are in the position shown in Fig. 1, the ham-
mer 17 being 1n contact with the anvil, the
lower feed-port 23 will be open. The valve
49 being open, upon throwing down the
treadle-lever 43 the throttle will be opened by
the action of the dog 55, as before described.
The movement of the lever 41, following the
treadle 43, will also move down the lower
tappet-finger 34. The fluid being thus ad-
mitted to the under side of the piston will
raise the same and the roller 47 will move
1dly past the lower tappet-finger 34, the ad-
justment of the parts being such that the op-
eration of said finger 34 causes the steam to
be cuft off from the top feed-port and turned
on through the lower feed-port and the op-
eration of the tappet-finger 33 to be reversed.

This upward movement of the piston con-

tinues until the roller 47 strikes the tappet-
finger 33, whereupon the steam is cut off from
the port 23 and the port 22 is opened. T'he
piston then begins its downward movement,
and this operation will be kept up until the
treacle 43 1s released, whereupon the spring
62 returns the lever 41, and by the action ot
the pin 57, betore described, the throttle will
be closed. After the lever 41 has been raised
at 1ts outer end to open the throttle the free
movement of the lever will be allowed with-
out interfering with the throttle, by which
to regulate the position of the tappet-finger 34.
Therefore during the operation of the ma-
chine the operator keeps the treadle 43 under
control, and by adjusting the same the length
of the piston -stroke, and consequently the
tforce of the blow, may be varied at will.
This adjusting operation does not atfect the
throttle, it being necessary to close the throt-
tle to bring down the outer end of the lever
41 to 1ts lowermost position—that 1s to .say,
a position somewhat lower than that illus-
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trated in Fig. 6. The elbow-lever 39 1s 1n-

tended to be set at the adjustment desired;

yut of course 1t may be moved from one
position to another at will. This lever con-
trolling the tappet-finger 33 also enables the
movement of the piston to be controllea to
the utmost nicety.

F1es. 8 and 9 show a slmphhed form of the
thr ottle- actuating mechanism, in which the
arm 41 1S provided with an ‘td]ustably at-
tached plate 65, having a slot 65" therein,
curved on the arc through which the plate 65
moves with the arm 41. Attached to the
nlate 65 at the upper end of the slot 65" is a
stud 66.
which bears loosely against the rear side of
the plate 65 to brace the same. In said slot
65 the end of the lever 52 bears loosely.
Therefore the arm 41 is free to be adjusted
to regulate the position of the cam 34 with-
out; ftﬂectmo the throttle: but upon moving
the arm 41 and plate 65 to either of their ex-
treme positions the lever 52 is engaged 1n
one instance by the lower end of the slot and
in the other instance by the stud 66, and 1n
this manner the throttle may be opened or
closed.

In Figs. 10 and 11 I have illustrated an ar-
rangement for holding the hammer raised
from the anvil when the apparatus 1s at rest.
According to the arrangement shown in these
views an elbow-lever stop 68 is sultably ful-
crumed on the frame 10. Said lever isshown
in inactive position in FKig. 11, which position
it assumes when the hammer 1s at work, and
it is held in this position by the rod 70 of a
piston 71, which operates in a small cylinder
69, mounted on the frame 10, as shown. 73
indicates a steam or air 'pipe adapted to be
connected with the steam-pipe 19, so as to be
controlled by the throttle50. When the steam
is on and the hammer operating, the steam
enters the cylinder 69 and raises the piston 71,
thus throwing the stop 68 out of action. 72
indicates a packm o-ring on top of the piston
71, which 1s adapted when the piston is raised
to engage the upper head of the cylinder 69
and prevent the leakage of steam. Pressing
acainst the stop 68 is a spring 74, which acts
to throw the stop 68 leftward, Fig. 11, so as
to lie in the path of the cross-head 46 and col-
lar 48 when the steam-pressure in the cylin-
der 69 is relaxed. Therefore when the ham-
mer is operating the stop is held by the steam-
pressure out of active position; but the 1n-
stant the steam is turned off to stop the ham-
mer the spring 74 throws the stop into active
position and the cross-head 46 and collar 48
fall on the stop, thus holding the hammer ele-
vated clear of the anvil. In bringing about
this operation the steam should be cut off
when the hammer and the cross-head are
raised. so that the latter will then be in posi-
tion to engage the stop.

The frame 10 carries an arm 67,

The 1nstant that !

steam 1s again turned on to start the hammer
the stop will be again moved back out of ac-
tion.

Various changes in the form, proportions,
and minor details of my invention may be re-
sorted to at will without departing from the
spirit and scope thereof. Hence I consider

“myself entitled to all such variations as may

lie within the intent of my claims.

Having thusdescribed my invention, Iclaim
asnew and desire tosecure by Lietters Patent—

1. The combination of a cylinder, a piston
therein, a rod attached to the piston, project-
ing members attached to the rod outside of
the eylinder, a support upon which one of the
said members has guided movement, a valve
for controlling the movement of the motive
fluid in the cylinder, a rock-shaft, means for
operating the valve from the rock-shaft, tap-
pet-fingers mounted to slide on the sha.,tt but
to turn therewith and adapted to be engaged
by the other projecting member of the piston-
rod, and independent means for sliding each
of the tappet-fingers on the rock-shatt.

2. Ina power-hainmer, the combination of
a cylinder, a piston therein, projecting mem-
bers on the piston-rod, a support adjacent to
and projecting above the cylinder, and upon
which one of the members of the piston-rod
has sliding movement, a rock-shaft mounted
in the support, tappets mounted to slide on
the rock-shaft but to turn therewith, said tap-

pets being adapted to be engaged bV the other

projecting member of the plqton rod, sepa-
rate and independent means for slldmo each
tappet, a valve for controlling the motive
agent to the cylinder, and a connection be-
twleen the rock-shaft and the stem of the said
valve.

3. The combination of a cylinder, a piston

therein, a rod attached to the piston, means
for controlling the movement of the motive
fluid in the cylinder, a rocking shaft in con-
nection with said means, tappet-fingers lon-
oitudinally adjustable on the shaft, a mem-
ber mounted to move in time with the piston-
rod and coacting with the tappet-fingers, a
hand-lever hamno' connection with one of the
tappet-fingers to Facilitate its adjustment, and
a treadle - lever having connection with the
other tappet-finger to tacilitate its adjustment.
- 4. Ina power-hammer, the combination of
a cylinder, a piston therein and carrying a
projection on its piston-rod outside of the cyl-
inder, a valve for controlling the motiveagent
to the cylinder, a rock- shait connected W1th
the valve, tappets on the rock-shaft and adapt-
ed to be eno‘ao"ed by the projection of the pis-
ton-rod, one of the tappets being adjustable
on sald shait means for ‘LC]]LIQ‘,EIHO’ sald tap-
pet, a throttle and means for operating the
throttle from the tappet-operating means.

5. In a power-hammer, the combination of
a cylinder, a piston therein and provided with
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55 tron with the throttle-valve and adapted to !
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a projection on its piston-rod outside of the
cylinder, a valve for controlling the admis-
ston of the motive agent to the cylinder, a
rock-shatt connected with the valve, tappets
on the rock-shaft and adapted to be engaged
by the projection of the piston-rod, one of the
tappets being mounted to slide on the said
shaft, a lever mechanism for operating the
tappet, a throttle, and means for operating the
throttle from the said lever mechanism.

6. Ina power-hammer, the combination of
a cylinder, a piston therein, a valve for con-

trolling the admission of the motive agent to

the cylinder, mechanism for operating the
valve from the piston, said mechanism includ-
Ing tappets one of which isadjustable, a lever
connected with said adjustable tappet, means
for operating the lever, a throttle, and mech-
anism for operating the throttle from said
lever. | |
7. In a power-hammer, the combination of
a cylinder, a piston therein, a valve for con-
trolling the admission of the motive agent to
the eylinder, mechanism for operating the
valve from the piston, said mechanism includ-
Ing tappets, one of which is adjustable, a le-
ver connected with the adjustable tappet,
means for operating said lever, a throttle-
valve, a lever connected with the throttle-
valve, and means for operating the throttle-
valve lever from the tappet-operating lever.
3. In a power-hammer, the combination of
a cylinder, a piston thereon, a valve for con-
trolling the admission of the motive agent to
the cylinder, mechanism for operating the

- valve from the piston, said mechanism includ-

Ing tappets, one of which isadjustable, a lever
connected with the adjustable tappet, means
tor operating the lever, a throttle-valve, a le-
ver connected with the throttle-valve, and a
pivoted dog carried by the tappet-operating
lever and engaging the throttle-lever to swing
said lever to open and close said valve.

9. Inasteam-hammer,the combination with
the throttle-valve, of a lever, a dog movably
mounted thereon, a relatively stationary cam
coacting with the dog, and a member in con-
nection with the throttle-valve and adapted
the dog.

10. In a steam-hammer, the combination
with the throttle-valve, of amovably-mounted
member, a dog movable thereon, and having
two projecting portions, a stationary cam co-
acting with the dog, and a member in connec-

be actuated from the dog,

788,308

to operate the

throttle. _

11. In a power-hammer, the combination
with a throttle, and a lever connected there-
with, of a second lever, a pivoted and spring-
pressed dog carried by the second lever and
provided with a bill at its lower end and with
a projection at its upper end, and astationary

~cam with which the dog engages.
- 12. Ina power-hammer, the combination of ¢

a cylinder, a valve for controlling the motive
agent to the cylinder, mechanism for operat-
ing the valve from the piston, said mechan-
1sm 1ncluding tappets, one of which is ad-
justable, a lever connected with the adjustable
tappet, a throttle-valve, a lever connected
with the throttle-valve, and means carried by
the tappet-operating lever and engaging the
throttle-lever to swing said lever to open and
close said valve.

13. In apower-hammer, a cylinder, a valve
for controlling the motive agent to the cyl-
inder, a piston in the cylinder and provided
with a projection on its piston-rod, a roclk-
shaft, means for operating the valve from the
sald shaft, tappets on the -rock-shaft, and
adapted to be engaged by the projection of
the piston-rod, one of the tappets being ad-
justable, a lever having one end connected
with the adjustable tappet, a treadle connected

with the other end of said lever, a throttle-

valve, and means for operating the throttle-
valve from said lever.

14. A power-hammer comprising a cylin-
der, a valve for controlling the motive agent
to the cylinder, a piston in the cylinder and
provided with a projection on its piston-rod,
a rock-shaft, means for operating the valve
from the rock-shaft, tappets mounted to slide
on the rock-shatt but to turn therewith, said
tappets being adapted to be engaged by the
projection of the piston-rod, a handle-lever
connected with one tappet, alever having one
end connected with the other tappet, a treadle
connected with the other end of said lever, a
throttle-valve, and means for operating the
throttle-valve from the lever connected with
the treadle.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnhesses.

FRANK C. EMRICK.

Witnesses:

Wu. A. (GARRISON,
A. D. Ranxey.
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